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KEY TO PRONUNCIATION.
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ale, fate. Also see S, below.

senate, chaotic. Also see S, below.

glare, care.

am, at.

arm, father.

ant, and final o in America, armada,
etc. In rapid speech this vowel read-

ily becomes more or less obscured and
like the neutral vowel or a short

u (u).

final, regal, where it is of a neutral or

obscure quality.

all, fall.

eve.

elate, evade.

end, pet. The characters e, o, and &
are used for a in German, as in Gart-
ner, Griife, Hiihnel, to the values of

which they are the nearest English

vowel sounds. The sound of Swedish
a is also indicated by e.

fern, her, and as i in sir. Also for 6,

oe, in German, as in Gothe, Goethe,
Ortel, Oertel, and for eu and oeu in

French, as in NeufchStel, Crfevecoeur;

to which it is the nearest English
vowel sound.

agency, judgment, where it is of a neu-

tral or obscure quality.

ice, quiet.

quiescent.

ill, fit.

old, sober.

obey, sobriety.

orb, nor.

odd, forest, not.

atom, carol, where it has a neutral or

obscure quality.

oil, boil, and for eu in German, as in

Feuerbach.

food, fool, and as « in rude, rule.

house, mouse.
use, mule.
unite.

cut, but.

full, put, or as oo in foot, book. Also
for H in Garman, as in ^liinchen,

Miiller, and u in French, as in

Buchcz, Bud6: to which it is the

nearest English vowel sound.

urn, burn.

yet. yield.

the Spanish Habana. C<5rdoba. where it

is like a v made with the lips alone,,

instead of with the teeth and lips.

chair, cheese.

D as in the Spanish Almodovar, pulgada, where
it is nearly like th in English then,

this.

g " " go, get.

G " " the German Landtag, and ch in Feuer-
bach, buch; where it is a guttural
sound made with the back part of the

tongue raised toward the soft palate,

as in the sound made in clearing the
throat.

H as y in the Spanish Jijona, g in the Span-
ish gila; where it is a fricative some-
what resembling the sound of h in

English hue or y in yet, but stronger.

hw " wh in which.
K " ch in the German ich, Albrecht, and g

in the GJerman Arensberg, !Mecklen-

burg; where it is a fricative sound
made between the ton<nie and the

hard palate toward which tlie tongue
is raised. It resembles the sound
of h in hue, or y in yet ; or the sound
made by beginning to pronounce a k,

but not completing the stoppage of

the breath. The character K is also

used to indicate the rough aspirates

or fricatives of some of the Oriental
languages, as of kh in the word Khan.

n as in sinker, longer.

ng " " sing, long.

N " " the French bon. Bourbon, and m in the
French Etampes ; where it is equiva-

lent to a nasalizing of the preceding
vowel. This effect is approximately
produced by attempting to pronounce
'onion' without touching the tip of

the tongue to the roof of the mouth.
The corresponding nasal of Portu-

guese is also indicated by N, as in the
case of Sao Ant5o.

Bh " " shine, shut.

th " " thrust, thin.

Tii " " then. this.

zh as c in azure, and s in pleasure.

An apostrophe ['] is sometimes used to denote
a glide or neutral connecting vowel, as in tfi'b'l

(table), kaz"m (chasm).
Otherwise than as noted above, the letters used

in the respellings for pronimciation are to receive

their ordinary English sounds.

When the pronxinciation is sufficiently .shown

by indicating the accented syllables, this is done

without respplling; as in the case of very common
English words, and words which are so spelled as

to insure their correct pronunciation if they are

correctly accented. See the article on PRONUlf-

CIATION.
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HERJUIiFSOrr, her'yulf-son. Bjab-
Ni. The hero of an ancient Ice-

landic saga, according to which he
was the first Norse discoverer of

America. He was the son of

Herjulf, one of the early settlers

of Iceland. When he grew to manhood he be-

came a .sea-rover, and spent most of his time
abroad, returning only to pass alternate winters
at his father's house. During one of his ab-

sences Herjulf removed to Greenland with Eric
the Red, and, when Bjarni on his return to Ice-

land the following year (98(5) found his father
gone, he determined to follow. Three days after

he had left Iceland a storm arose and the ship
drifted for some time at its mercy. When at
last the storm abated, the crew hoisted sail and
came to a land covered with trees. .\s this could

not have been Greenland, Bjarni refused to go
ashore; so they sailed away, leaving the land on
their left. Three times more they made the
land, and the third time they found Eric's settle-

ment in Greenland. News of the discovery they
had made of a well-wooded country to the south-
ward came to the ears of Leif Erieson (q.v.),

son of Erie, and incited him to make his famous
voyage to Vinland. Consult Reeves, The Finding
of Wineland the Good (London, 1890).

HER'KIMER. A village and the county-seat
of Herkimer County, N. Y., 81 miles west by
north of Albany; on the Mohawk River, the Erie
Canal, and the New York Central and Hudson
River Railroad (Map: New York, F 2). It has
a free library of over 7000 volumes, and the
Folts Mission Institute. The village is in a
dairying region, and manufactures knit goods,
paper, furniture, beds, mattresses, etc. The
waterworks and electric-light plant are owned
by ttu' municipality. Population, in IflOO. 5555.

HERKIMEK, Nicholas (1715?-77). An
American soldier of the Revolutionary War. He
was born probably in what is now Herkimer
County, N. Y. Nicholas served as a lieutenant of
militia in the French and Imlian War, and w^as

in command of Fort Herkimer in 1758, when the
French attack on German Flats was made. In
1775 he was commissioned a colonel of militia,

and was chairman of the Committee of Safety
of Tryon County. In the following year he
was appointed a brigadier-general of the New

York militia, and operated against Sir John
Johnson. After Ticonderoga fell into the hands
of Burgoyne's advancing army on July 7, 1777,

Colonel Saint Leger joined Sir John John.son at
Oswego, and with a mixed force of 1800 British

regulars, Tories and Iroquois Indians under
Joseph Brant, advanced toward Fort Stanwix

(
q.v. ) . The fort was invested on August 3d, and

two days later Herkimer, with a force of 800
hastily recruited militia and volunteers, marched
to its relief. Apprised by his Indians of the
advance of the relieving column, Saint Leger
arranged an ambuscade in a swampy ravine at
Oriskany. The battle that ensued, perhaps the
most obstinate and murderous of the entire Revo-
lution, was indecisive. The Americans held the
field and drove their opponents off, but lost a
third of their force in dead and wounded, and
were too weak to continue the advance. Saint
Leger's force, on the other hand, was so crippled
and disorganized as to render out of the question
both the continuation of the seige and the ad-
vance southward. Early in the fight Herkimer
had his horse shot under him and his leg .shat-

tered by a musket-ball ; but, seated on his saddle-
bags underneath a tree, he continued calmly to
smoke and shout out his commands until the
fight was over. Ten days later he died, as a
result of an unskillful operation. A monument
85 feet high was erected to his memory on the
field of Oriskany in 1884.

HEKKOMEB, IIibert von (1849—). A genre
and portrait painter and etcher of the English
school. He was born at Waal, near Landsberg,
Bavaria, May 26, 1849. His family emigrated
to the United States in 1851, but returned to
England in 1857. Herkomer's early life was a
struggle with poverty and ill health. He evinced
early talent for painting, and in 1865 he studied
under Echtler in Munich. In 1866 he studied
at South Kensington under Frederick Walker,
whose influence is evident in his early works. In
1870 he removed to London, where ho soon be-

came famous as an illustrator for the London
Graphic, as well as for his painting. He was
an excellent water-colorist. and became a member
of the Royal Society in 1871, but was not made
an -\cademieian until 1890. In 187.1 he settled

at Bushy, Hertfordshire, where in 1881 he estab-

lished an art school, in which various branches
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of art besides painting were practiced. In 1882
he visited America, painting a number of por-

traits and delivering lectures in New York and
Boston; lie c«me again in 1883, and in 1885 lie

opened a studio in Boston. From 1885 until

1895 he was fSlade professor of fine arts, Oxford,
succeeding John Kuskin. His lectures before
the university were published under the title

Kiching and Mc::zotint in Engraving (London,
18SI2) . lie has been the recipient of many honors
in European countries, and has taken three gold
medals.

Ilerkomer's work includes not only oil and
water-color painting, but also excellent etchings.
He has worke<l successfully in various branches of

applied art. such as wood-carving, wroughtiron
work, and architecture, and has also figured as
a playwright, actor, magazine writer, musical
composer, and singer. His paintings are excel-

lent in drawing and good in color. The best
known of them is the "Last Muster," which took
the grand medal of honor at the Paris Exposition
of 1878. It represents the veterans of Chelsea
at prayer in their chapel. Among his other
paintings are: "After the Toil of Dav" (1873) ;

•Eventide" (1878): "Life, Light, and Melody"
(1879) : "God's Shrine" (1880) ; "Der Bittgang"
(Bavarian peasants praying for harvest) ; and
"Pressing to the West" (1884), representing the
arrival of emigrants at Castle Garden; "Gather-
ing in the Charter House;" "The Magistracy of
Landshut" (1893), which he presented to his
native town. His portraits are marked by strong
characterization and excellent technique. The best
include: The "Lady in White," which took the
medal of honor at the Berlin Exposition in 188G;
the "Lady in Black" (an American girl) ; the
artist's father, Lorenz Herkomer. in the series
"Makers of My House;" Wagner (1878) ; Ruskin
(1881) ; Browning; Tennvson; Archibald Forbes
{1882); and Hans Richter (1883). Among his
best-known water-colors are: "Im Walde;" "The
Wood Cutter's Rest;" "The Poacher's Fate;"
and "At the Well." Consult: The articles on
"Herkomer," bv DaflForne, in the Art Journal
(1880) ; Courtney, Art Annual (1892).

HERKTJLESBAD, hfr'koo-lfts-biit. Sec Me-
ii.vniA.

HEBLIN^ hfiKUn, Fbiedricti (?-c.1499). A
Gernian painter, born in Rothenburg or Nord-
lingcn. He was probably the pupil of Rogier van
der Weyden the Elder. At any rate, he painted
in the style of that master. There is an altar-
piece by him, representing scenes from the life

of the Virgin, in the Church of Saint .Tames at
Rothenburg ; a "Madonna and Saints" in the
town hall at Ndrdlingen; and a "Nativity" in
the Church of .Saint Blasius at Bopfingen.

HERJI (Lat. Hermes, from Gk. 'Ep/x^t, con-
nected with Skt. Siramfifa, dog of the lower
world, from Sarainan. messenger of Sudra. from
sar. to run. to flow, to hasten ) . A pillar, gen-
erally surmounted with a head of Hermes or
Mercury, erected commonly in many parts of
ancient Greece, especially in Attica, w-here they
were used as milestones, Hermes being the god
of traffic, roads, and boundaries. Sometimes
heads of other divinities, such as Athena and
Eros, were combined with that of Hermes. The
Romans used them rather for merely decorative
purposes than with any religious "significance.

HZRMANDAD.
Many examples are preserved in European mu-
seums.

HEB'MAN", Henby (1832-94). An English
uraiiialist and novelist, bom in Alsace. He was
educated at a military college, emigrated to
America, and served in the Confederate Army
during the Civil War, losing an eye as a result

of a wound received in action. Afterwards he
removed to London, and began to write for the
stage. His first play, Jeanne Duharry, Wivs pro-
duced at the Charing Cross Theatre in May,
1875, and was followed the next year by tilight

Mistakes, a farce. In November, 1882, was pro-
duced his first great success. The Silver King,
written in collaboration with Henry Arthur
Jones, with whom he also wrote Breaking a
liutterfly (1884) (Ibsen's Doll's Bouse) and
Chatterton (1884). He then wrote Claudian
with William Gorman Wills (1884), and The
Golden Band (1887) with Freeman Wills. He
also wrote: For Old Virginia (1891) ; Eagle Joe
(1892); and Fay o' Fire (1885), a romantic
opera, for which Edward Jones composed the
music. Between 1887 and 1891 he wrote several

novels in collaboration with David Christie Mur-
ray, such as: One Traveler Returns (1887) ; A
Dangerous Catspaw (1889) ; The Bislwp's Bible
[IS'M): He Fell Among Thieves (1890); and
Paul Jones's Alias (1891). He also wrote alone
a large number of novels.

HERMAN, .Ir'miiN', Martial Jo-sepii Ar-
mani) (1749-95). A French revolutionist, bom
at Sainl Pol. He became a lawyer and an ardent
revolutionist, and in 1793, when he had laid aside

all his earlier counsels of moderation and had
become intimate with Robespierre, he was ap-
pointed president of the Revolutionary Tribunal,
and tried Marie Antoinette. Danton, and many
others who died in that year. As Minister of
Justice (1794) he had. and used, fresh oppor-
tunity for horrible judicial murders. Accused
of being bribed by l{obespicrre in 1794. and of

complicity with Fouquicr-Tinville (1795), he
was condemned on May 6th and guillotined the
next day.

HERMANDAD, flr'mftn-diio'. The (Sp.,

brotherhood). The name given to associations

formed at various times by the principal cities

of Castile, Leon, and Aragon for the defense of

their liberties in times of trouble. These con-

federacies were sanctioned by the sovereigns as
agents for suppressing the increasing power of
the nobles, and for maintaining public security
throughout the land with no cost to the Govern-
ment. In Aragon the first Hermandad was es-

tablished in the middle of the thirteenth cen-
tury, and in Castile about thirty years later.

In 1295 thirty-four cities of Castile and Leon
formed a confederacy, and entered into a com-
pact by which they pledged themselves to inflict

summary punishment upon even,' noble who had
either robbed or injured a member of their asso-

ciation and who refused to make just atone-
)nent for the wrong; or upon any one who should
attempt, even by the order of the King, to levy
an unjust tax. During the long period of anarchy,
in which the Christian rulers of Spain were
powerless to maintain order in their own domin-
ions, the fianta Uermandad, or Holy Brotherhood,
presented the only check against the unbounded
license of the nobles. Isabella of Castile, seeing
the beneficial effects which an extension of the
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institution was capable of producing, obtained
the sanction of the Cortes (147C) for its thor-

ough reorganization and extension over tlic whole
kingdom. A court was established in every com-
munity of thirty families, and an appeal from the
local court went to the Supreme Council. A gen-

eral junta met annually, and instructions were
transmitted to the provincial juntas. The crimes
reserved for the jurisdiction of the Hermandad
were all acts of violence and theft committed
on the high r«ads or in the open country, and
the penalties attached to each misdemeanor were
specified with the greatest precision in the codes

of laws which were enacted at different times in

the yearly assemblies of the deputies of the con-

federated cities. An annual contribution was
assessed on every hundred householders or re-

ti'nos for the equipment and maintenance of the
horsemen and quadriUeros, or officials of the
Brotherhood, whose duty it was to arrest offend-

ers and enforce the sentence of the law. Al-
though the Hermandad was regarded with much
disfavor by the aristocracy, it continued for some
time to exercise its functions, until the country
had been cleared of banditti and the ministers
of justice enabled to discharge their duties with-

out hindrance from lawless disturbers of the
peace. In 1485 the association issued its code

of laws, known as the Quaderno de las lei/cs

nuevus de la Hermandad. In 1498, the objects

of the Hermandad having been obtained and pub-
lic order established on a firm basis, the func-

tions of the Brotherhood were greatly reduced
and most of its oflicials done away with ; in the

course of half a century the Hermandad became
transformed into a mere police force. Consult

:

^lariana. Hixtoria de Espafia (Valencia, 1783-

96) ; Prescott. History of Ferdinand and Isabella
(Boston, 18.18).

HERMANFRID, her'man-fret (?-531). The
last King of the Thuringians, son of Basinus. He
ruled at first with his two brothers, Baderich
and Bortliar. b\it. urged on by his ambitious
wife, Amalberga. killed Berthar and joined with
Theoderich I., King of the Franks, against Ba-
derich, who was defeated and dethroned in 510.

Hernianfrid now refused to give up half of his

kingdom, as he had promised, to Theoderich. The
latter joined Clotaire I., his brother, and the
Saxons, in a grand alliance against Thuringia,
and dethroned Hernianfrid in 531. One story

says that he was killed by his own armor-bearer.
Amalberga went to Italy with her children, the
bulk of Thuringia was joined to the kingdom of

the Franks, and tlie Saxons took the northern
part. The story of Hernianfrid has been drama-
tized by Wetzel and by Schh'mbach.

HERTMANN. A town and the county-seat of

Gasconade County. Mo.. 81 miles west of Saint
Louis; on the ifissouri River and on the Mis-
souri Pacific Railroad (Map: Missouri. E 3).
It is the centre of extensive vine-growing inter-

ests, and manufactures wine, in which there is

an important trade, beer, flour, foundry products.
etc. The picturesque scener*- of the vicinity at-

tracts manv excursionists during the summer.
Populatidii.'in 1800. 1410: in 1000, 1.575.

HERMANN, her'mftn. The leader of the
Cherusci in their celebrated victory over the
Roman legions of Varus (.\,n. 0). See Abminivs.

'. HERMANN, Count of WiF.n (1477-1552).
' Archbishop and Elector of Cologne, born at Wied.

He was elected Archbishop of Cologne in 1515,
and supported the claims of Charles V., whom he
crowned at Ai.x-la-Chapelle in 1520. The next
year, at the Diet of Worms, he strongly opposed
heresy, and endeavored to have Luther declared
an outlaw, in spite of the fact that he himself
was striving to bring about a reform, though
within the Church. In 1542 he became an advo-
cate of the new teachings, and in consequence was
outlawed by the Emperor and banned by the
Pope. The Emperor then secured the election of

Adolf of Schaumburg to the Archbishopric, and
Hermann withdrew to his Earldom of Wied,
where he died a few years later. Consult Varren-
trapp, Hermann von ^yied und scin Reforma-
tionsversueh in Kiiln (Leipzig, 1878).

HERMANN, Friedrich Benedikt Wilhelm
VON (1795-1808). A German political economist.
He was born in Bavaria, and studied at the uni-

versities of Erlangen and Wiirzburg. His at-

tention was early directed to mathematics and
political economj-. In 1823 he became privat-do-

cent at the L'niversity of Erlangen; in 1825 he
was called to the professorship of mathematics at
the Gymnasium of Xuremburg; and in 1827 he
became professor extraordinary of Eameraluns-
senschaften in the University of Munich. His
great work, Staatsinrtsehaftliche Untersuchun-
gen, which appeared in 1832, ranks as one of the
most important contributions to German eco-

nomics. In 1835 he was made member of the

Royal Bavarian Academy of Science. He was in-

spector of technical instruction in Bavaria ; in

1845 was appointed one of the Councilors to the
Minister of the Interior; and in 1848 sat as a
member for Munich in the National Assembly at
Frankfort, where he was one of the foimders of

the so-called 'Great-German Party,' which op-

posed the rise of the hegemony of Prussia ; in

1850 he assumed charge of the Bureau of Statis-

tics, and in 1855 he became Coimcilor of State.

He published a large number of pamphlets and
pa])ers on political, economic, and industrial sub-

jects, and the annual reports which he published

as head of the Bureau of Statistics entitle him to

the rank of one of the founders of the science of

statistics.

HERMANN, Gottfried (1772-1848). A
German philologist. He was born at I^eipzig,

Xovember 28, 1772; studied there and at Jena,

and was made in 1798 professor extraordinarj' of

philosophy at Leipzig. In 1803 he was professor

of eloquence, becoming in addition professor of

poetrv in 1809, and in this position he remained
till his death, December 31, 1848. The first de-

partment which he began to cultivate on original

principles was metre, of which he attempted to

develop a philosophical theory from the catego-

ries of Kant ; and on this subject he wrote, be-

sides his Hnndhiich der Metrik (1798), several

Latin treatises, among which his Epitome Doc-
trinw iletricw (1818) reached a third edition in

1852. Of wider importance, however, was the

new method which he introduced into the treat-

ment of Greek grammar. The principles of this

method are not only explicitly developed in his

De Emendenda Ratione Grwew Grammatieec
( 1801 ) . but are practically illustrated in his nu-
merous editions of the ancient classics. Her-
mann's power of dealing with chronological, topo-
graphical, and personal questions is shown in his
Opuscula (7 vols., Leipzig, 1827-30), which also
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contain some poems. Consult: Jahn, Gottfried

Hermann, einv Ucdachtnisredi- (Leipzig, 184'J)
;

Kiklily. (lotllriiil IJtrmiiiin (Heidellierg. 1874) ;

Biirsiaii. titsihichlf dt-r klassisvhen Fhilologie in

Vtul.idil'uul I.Munich, 1883).

HEBMANN, K.\kl Feieubicu (1804-55). A
(ii'iiimii clii>?sii;il irliular. He was bum at

Frankfort onllie-MaiM, and was educated at Hei-

delberg and Leipzig. In 1S32 lie was appointed

proftssor of clnssici'l pliiloloj^- at the University

of .Marburg, and in 1842 succeeded U. Milller as

professor ol philologj' and archaeology at the

University of Gottingen. where he remained until

liis death. His principal works were his J.chr-

tuch dcr nri'diixvl'iii A>ili<iiiilalcn (lithed. 1882
!I2), a standard work on (Jreek antiquities;

Uvschichtv und Hi/ntem dcr I'latonischeii J'lii-

loxuphie (1839) ; Kulturgcschichte der Uriechen
vnd Homer ( ISaT-.'iS) : and te.\t revisions of

Plato (0 vols., 1851-52) : Juvenal's .Satires

(1854); and Persius (l'*54). Consult I>?chner,

Xiir Eriniierung an Karl Friedrich Hermann
(Berlin, 18(54).

HERMANN, RonERT ( 18C9— I . A Swiss
con poMi. born at I'.crn. He studied music at

the Frankfort Conservatory in 1891, and with
Hunipcrdinek (18!)3-91). "in 1895 the Berlin

Philharmonic Orchestra gave his Siiniphonii in (',

and since that time liis compositions have met
with increasing favor in fjcrmany. Ills works
include pieces for violin and piano, songs, a

conc-ert overture in D minor, quintets, trios, etc.

HERMANNSTADT, her'man-stit. Hung.
NAGY-SZEBEN, nod'y'-s^'bSn (Lat. CifciiiiHm).

Am important tovn of Hunjr.iry, formerly the

capital of Transylvania. l)eautifully situated on
the Cihin, or Zibin (Himg. S:cbcn). an affluent

of the Aluta. about 70 miles west-northwest of

Kronstadt (Map: Hungjiry, ,1 4 I . Hermannstadt
is the seat of a Greek archbishop and of a Lu-
theran superior consistory, possesses many fine

schools, a library of 40.000 volumes, and a num-
ber of fine churches. There are extensive bar-

racks. Tanning, wax-bleaching, and the making
of cloth, combs, paper, and gunpowder are among
the chief industries. Population, in 1800. 21.500:
in 1900, 20,077. of whom two-thirds are Germans
and the rest Magjars and Rumanians. Her-
mannstadt is the principal town in the so-called

Saxon Land, ami is supposed to have been
founded by German colonists in the twelfth cen-

tury.

HERMANN TJND DOROTHEA. i5ont dor*-
tfi'A. An idyllic poem by Gfwthe (1707). The
plot was suggested bv the apnearance in Weimar
and Eisenach of French emigrants who had been
driven from Wiirzburg by the Bishop. This re-

minded Goi'the of the historic expulsion, in 1731,

of several hundred Protestants from his territory

by the Archbishop of Salzburg, and on this the
fioom was basf-d. The scene is laid in a small
German town in 179(5. Hermann, the son of an
innkeeper of the town, meets Dorothea among the
exiles and falls in love with her. The opposition
of his father is overcome, and after clearing up the
misconception of Dorothea, who at first under-
stands that Hermann is seeking her as a servant
for his father's household, Hermann wins her
love. The poem is in nine cantos and contains
2000 hexameter verses. Goethe acknowledged
indebtedness to Voss's Luise for the idea of his
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poem, which, however, surpasses Vosa's work in

all particulars.

HERMANN VON FRITZLAB, fon frit*'-

liir. A (icrnian mystic of llic fourteenth century.
Oi his life we know merely that he came from
Fritzlar, in Hesse, and that he traveled through
Europe, visiting the tombs of the saints. It is

surmised that he was a rich layman. He wrote
Die Hlume dcr •Schauumj. a siwculalive work
now lost, and a mystical llciliyenlcben, preserved
in a manuscript written under his own super-

vision. This valuable document for the recon-

struction of German mjsticism in the fourteenth

century is edited by PfeilTer, in his Deutsche
Ml/St ikcr.

HERMANN VON BEICHENATJ, ri'Kc-nou,

ILekm.v.n.v der Laiime, or iLtKM.\.N.Mjs Contrac-
tus (1013-54). A German poet and mathemati-
cian. He wn3 the son of the Swabian Count W'ol-

verad. From childhood his limbs were painfully

contracted, whence the name by which he ia

^cneiMlly known. He attended a mona.stic school

at Reichenau, and at the age of thirty joined the

brotherhood. He was an earnest and a success-

ful teacher, and drew about him a zealous body
of |)upils from various places. He wrote a
treatise on the abacus (published by Treutlcin

in the lioncompaijni Bullettino, vol. x., Rome,
1877 1 : and did much to extend the knowledge
of the column computation. Unlike Gerbert
( see Sylvester ) . however, he seems to have
had no knowledge of the Hindu numerals. He
also wrote on a number-game. 'Rhitmomachia,'

and on the use of the astrolabe (q.v. ). He is best

known, however, for his Chronicon, a work on
history down to the year of Hermann's death. !t

was continued by Berthold (edited by Pertz, vol.

V. of Monumenia Germania Uislorica, 1844;

and translated by Nobbe. 1802). Among hij

poems are: De Oclo Vitiis Principalibii» (ed. by
Diimmler. in Zeilschrift fiir deutsches Allerlum,

vol. xiii.). and the Latin hymns. Sahe liegina

and Alma Redemptoris Mater. Consult Hans-

jakob, Hermann der Lahme von der Reichenau
(Mainz, 1875).

HERMANN VON SALZA, ziil'tsft ( M239).
A granil mastir of the Teutonic Order, probably

descended from tlie lords of Salza. in Thurin-
gia. He became grand master in 1210, and
raised the Order to an enviable position l)oth in

the Fast and in Europe. Ho made his headquar
ters in Venice, though his duties kept him con-

tinually traveling in Egj'pt. Palestine, Italy, and
(Jermany. and several times he acted as arbitra-

tor in the frequent quarrels between the Pope
and the Hohenstaufcn Emperor Frederick II.

Carlyle says of him: "He is reckoned the fir»t

great Hochmeister . . . fourth in the series

of masters : perhaps the greatest to be found
there at all. though many were considerable."

Consult: Carlyle. Uistory of Frederick the Great,

vol. i. (London. 1858-65) : Koch, Hermann von
(ialza, ifeisler des Deutachen Ordens (Leipzig,

1S85I.

HERMANRICH, her'mSn-riK (c.260 375).

King of the Ostrogoths, variously called Herman-
rich. Ermanarich, Ermanrich. and in myth Erm-
rich. He was the founder of a great Ostrogothic

power about the middle of the fourth century,

when he conquered many Slavic and Finnish

triljes. so that the sasra makes him rule from the

Black Sea to the Baltic. This story makes him
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order that Swdnhilde, wife of a defeated prince,

be toru asunder by horses, for which Hermanrich
is slain by her three brothers. According to an-

other tradition he is said to have put an end to

his life, at the age of more than a hundred years,

when he saw that he was about to be attacked

by the King of tlie Huns, Balamir.

HERMAPH'RODITE (Lat. hermaphroditus,

from Gk. 'EppLa4>p65i.Tos, son of Hermes and Aph-
Todite, from 'Ep^^s, Hermes, Hermes + 'A0po-

SiTT], .Ip/irorfife, Aphrodite). An obsolete term
in botany, formerly used to designat* those flow-

ers that contain both stamens and pistils, these

organs then being regarded as sexual.

HERMAPH'RODITE BRIG. See Brig.

HERMAPH'RODITISM. See Sex.

HERMAPHRODITUS. The son of Hermes
and Aphrodite, born on Mount Ida. where he was
brought up by naiads. Going in his fifteenth

year to Caria, he rejected the love of Salmacis,

the nymph of a fountain in which he bathed.

Salmacis prayed to the gods to unite her to the

boy forever, and a being resulted half male and
half female. The origin of the dual conception

is. probably to be found in the Cyprian Aphro-
•ditus, worshiped in connection with A])hrodite.

The form in which Hermaphroditus is represented

in art was fi.xed by Polyclitus. It became a fa-

vorite subject for sculpture in the late Greek
and Graco-Koman period.

HER'MAS, Shephebd of (Lat., from Gk.

'Epims\. The title of a work (in Greek), writ-

ten by a Christian of the second century, who
lived in Rome; it is included among the works of

the Apostolic Fathers (q.v. ). Hernias was a
•well-to-do freedman, and a brother of Pius,

Bishop of Rome about the middle of the

second century. He was an earnest, simple-

minded Christian, with little education or cul-

ture, but typical, no doubt, of many in the

Church of his day. Some later writers, like

Jerome, confuse him with the Hermas mentioned
in Rom. xvi. 14. which is not surprising in view
of the fact that he refers to persons and events

of the Apostolic age as if they were contempo-
xarj'. Parts of The Shepherd may have been
Avritten near the beginning of the second century,

but other parts arc obviously later, and the work
as a whole should probably be dated not long be-

fore ,\.D. 140.

The book takes its name from one of its prin-

<ipal characters, an old man in shepherd's garb,

who appears at the close of the first part, and
thereafter attends Hermas as a sort of guardian,

committing to his charge certain divine com-
mands. The general theme is repentance and the

•duty of moral strenuousness. The book is divided

into ( 1 ) five 'Visions,' which form the intro-

duction: (2) twelve "^landates." or conmiand-
ments respecting the Christian life, and (.?) ten

'Similitudes.' or parables, which picture among
other things the progress of the Church. Tlie

whole forms an important source for our knowl-
edge of second-century Christianitv in Rome.
Here and there it shows close resemblances to the

Epistle of .Tames. Visions and revelations play
such an important part in the book that it is

properly clas.sed among early Christian apoc-
alypses. A few recent critics hold that it was
originally a .Tewish book which received Christian
revision and enlargement.

For some time after it was written opinion
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was divided as to whether The Shepherd desert'ed

to be classed among the "Scriptures,' that is,

among what we call the canonical books of the

New Testament. Irenaeus cites from it as "Scrip-

ture,' and Clement of Alexandria and Origen es-

teemed it highly. It was often read in public

worship. Tertullian, on the other hand, speaks

slightingly of its moral teaching. In the fourth

centurj- it was still held jn honor, as Eusebius

and Jerome testify, but there was no longer any
doubt that it stood outside the sacred canon.

The Greek text, with English translation, has

been published by Lightfoot, Apostolic Fathers,

edited by Harmon (London, 1893). An English

translation is given in volume i. of the American
edition of Anfe-.ViciMe ^'af/iers, edited by Roberts

and Donaldson (Buffalo, 188C). In general con-

sult: Cruttwell, Literary History of Early Chris-

tianity, vol. ii. (London. IS'J.'J) ; Kriiger. History

of Early Christian Literature (New York, 1897) ;

Tavlor, The Shepherd of Hermas (New York,

1901).

HERMENEGILD, her'mc-ne-gild (c.560-

c.ClO). Son of Leovigild. King of the Visigoths,

and centre of a Catholic legend. In 580 he re-

belled against his father to induce him to be-

come a Catholic, says the story, although there is

no evidence that Hermenegild was a Catholi'.-

apart from the fact that he married Ingimthis,

daughter of Sigibert and Brunhilde. who was
orthodox. The son was defeated by his father

and driven into exile. The legend makes him
martyred by his father, whose second wife was
an Arian. He was canonized by Pope Sixtus.

HER'MENEU'TICS. See Exegesis.

HERMENGYLD, her'nifn-gild. The con-

stable's wife, in Chaucer's Man of Law's Tale.

Constance is falsely accused of her murder.

HERMES, her'mez. See Mebciry.

HERMES, her'mes, Geobg (1775-1831). A
German Roman Catholic theologian and philos-

opher, born in Dreyenvalde, Westphalia. His
student life was passed in Munster, where he after-

wards taught at the gymnasium (17981807),
and lectured with marked success at the .\cademy

(1807-19). In 1799 he was ordained to the

priesthood. In 1819 he was called to the Univer-

sity of Bonn, whcre^ he spent the remainder of his

life. As a professor of theology Hermes ax'hieved

the distinction of being the founder of a 'school.'

known after him as the Hermesians. It was not

long before all his colleagues at Bonn recognized

him as their leader. It is said that his influence

was sufficient to prevent the appointment of

Mohler and Dollingcr to professorships there.

In Breslau. too. he gained many adherents.

Spiegel. Archbishop of Cologne, was an active

and "powerful supporter of the new movement,
and until his death (1836) the Hermesians were

in hish favor throughout the provinces of the

lower Rhine. There seems to have been no doubt

of their orthodoxy or of their loyalty to Catholi-

cism, and so long as Hermes lived hardly a sign

of opposition appeared. He died in 1831,

at peace with the Church, and generally recog-

nized as one of the foremost leaders of German
Catholicism.
Four years latfr (1835). to the astonishment

of the Hermcsian party. Pope Gregory XVI.
issued a brief, condemning Hermes's teaching and
prohibiting his writings. The brief declared that
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many complaints had reatlitj tlio ears of the Pon-
lilf, and that after careful exauiinatiou llcruies's

works had been found erroneous, iscaudalous, and
injurious to faith. The sections especially objcc-

tionahlc related to the nature of faith and of

divine revelation, the authority of Scripture and
tradition, the necessity of grace, the evidence
of Ciod's existence, and the idea thai through
reason men could pain a kn(jwledge of super-

natural truth. Such teaching was declared to

lead toward skepticism and inditTcrence.

Since the year 1832 the party had had an or-

gan, the Zrilsclirift /iir I'hilusophir und katho-
lische Theologie. In its columns and elsewhere
defenses at once began to appear. The Her-
mesians declared that the Po\>e had been mis-
informed by persons who were ignorant of phi-

losophy an'l theology alike. It was freely ad-

mitted that the doctrines specified in the Papal
brief were heterodox, but it was alleged that
these were not the doctrines of Hennes; that
neither he nor his school had ever held or taught
them. At tliis point the similarity of their

defense to that adopted long before by the
Jansenists should be noticed. So confident

were they that the Pope was wrong that
two of the Bonn professors i Braun and Elve-
nich) undertook a mission to Rome to persuade
him to withdraw the brief. They found, how-
ever, tliat their hopes wore baseless, and they
were forced to return without having accom-
plished anything. About 1838 jihilosophical

criticism began to add its strength to the oppo-
sition which had already developed in other
quarters, and the decline of Hermesianism was
rapid. The two Bonn professors, Braun and
Achterfeldt, who had been most active in defense
of Ilermcs's memory, retired in 1844. They were
not subjected, however, to any ecclesiastical cen-
sure. Before the middle of the century the whole
movement had become a matter of history.

TIcrmes's writings are few. Their titles are:
Vrher die Wahrheit des Christcnttims. which ap-
l>eared in 1805: Einleitunfl in die rhrintknlho-
lische Theoloqie. in two parts (181(1 and 1S20) ;

Cliristkalholische Dofimnlik (1834) published
posthumously under the editorship of .Achterfeldt.

Iti general consult: Xicdner. Philnsophiir Iler-

me.iii Explicatio ^Leipzig. 1838) : Braun and
Elvenich. Aeta Rotnana (Hanover. 1838) : Wer-
ner, Orschichte dcr kntholi.irhen Theoto/fie
(Munich. 1860) : Lichtenherger. IHstorti of Ocr-
man Theoloqii in the Sinrlrenth Century (Edin-
burgh. 1880)".

HERMES, hrr'mez. or MERCURY REPOS-
ING. .\ life-size bronze statue foimd at Hcrcu-
laneum, now in the Museo Xazionalc at Naples.
It represents the youthful messenger of the gods
seated and leaning forward with limbs relaxed.
The attitude is life-like, and the statue is one of
the most famous extant representations of the
pod.

HERMES CARRYING THE INFANT
BACCHUS. A masterpiece of Praxiteles, found
in HTT at Olympia, and now preserved in the
museum there. The figure of the god is the most
perfect example extant of the CJreek conception
of youthful masculine beauty. Hermes standi
leaning his left arm. drajied with a cloak, on a
tree.stump, and holding the infant god of wine.
His right arm is missing, but evidently the raised

hand held some object for the babe's amusement.

HERMESI'ANAX ('E(;^i,<r.<iro{) . A Greek
elegiac poet, who lived in the time of Alexander
ihe Great, and was a native of Colophon, in

Asia Minor. His chief work was Athvruiv, an
elegiac poem in three books, addressed to his
mistress, Leontium. The fragment of ninety-
eight lines of the third book preserved by Athe-
na'us (lib. xiii.) describes, in a somewhat dis-

connected though not ungraceful style, the
love-stories of the poets and sages from Orpheus
down to Philetas. Consult the editions by Bailey

I London, l83!t) ; by G. Henuann in his (>/iu.scuIa

(Leipzig, 1828) ; and by Bergk, in his Anthologia
Lyriea (2d ed., Leipzig, 1808); also Bergk, De
Ilermcsianactis Elegia (Marburg, 1845) : and
Susemihl, Oeschichte dcr griechischcn Litteratur
ill d(r Alejandritierzeit (Leipzig, 1892).

HERME'SIANISM. See Heiimes, Georg.

HERMES OF AN'DROS. A statue in the
National Museum at Athens, wrongly so called.

It does not re[)resent the god, but is a portrait
statue belonging to a tomb, and is considered the
licst example of this class of statues. It dates
friim tlic fourtli century B.C.

HERMES, OR A Philosophical Inquiry Con-
lERNiNG L'nivehsal GRAMMAR. A technical work
by .Tames Harris, much infiuenced by Ari.stotle.

It was publislied in 17.51. and was translated by
Thtirot in 1700 by order of the French Directory.

HERMES TRIS MEGIS'TUS. See Heb-
Mf:TK.

HERMET'IC (ML. Henncticus. relating to
Hernus. Iioni y/crmcs, Gk. 'EpM^', Hermes). The
ancient Egjptians considered the god Dhouti,
or Thoth. identified by the Greeks with their god
Hermes, as the patron of literature, and the
scribe of the gods. Therefore, several magical
and religious texts, partly embodied in the Book
of the Deud (q.v. ). were reputed to have been
written by this god with his own hands. As such
writings could claim the most direct inspiration,

the word Hermetic was applied, in Greek
times, to writings of the highest degree of
sanctity, and served in a genera! way to designate
all inspired books. Clemens of Alexandria states

that the Egyptian priests had to study forty-

two (i.e. the nimil)er of assessors of Osiris)

sacred or Hermetic books, divided into six sub-
jects: sacred law. ritual, science, astrologj-. hym-
nologj'. and medicine. It is questionable if such
a canon existed throughout Egj'pf. The claim
that the great medical papyrus discovered by
El>ers was one of these Hermetic books has not
been substantiated. In early Christian times it

was customary to ascribe a certain type of

magical and gnostic writings in Greek to Hermes
Trismegistus. who lost his divine personality
more and more, and came to be regarded as a
great magician. These pseudographs often
claimed to have t>een translated from the Egyp-
tian, although they bear a thoroughly Greek
character and mostly exhibit un-Egj-ptian ideas
of .Tewish, Neo-Platonic. etc., origin. They may,
however, have been written in Egj-pt. The most
noticeable product among them is Hermes Tris-

mefiistu.^ (most recent edition by Parthey. Ber-
lin. 18.54). These writings exercised a strong
influence vipon the various secret sciences : hence
the term Hermetic became verj' popular in al-

chemy and astrolngi'. and some media>val writ-

ings claim the title of Hermetic books. Hermetic
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medicine meant the most mysterious and power-

ful medicine, and the expression "hermetic seal-

ing,' for the most complete, air-tight closure, has

survived to our own day. Consult Dufresnoy,

Bistoire de la philosophie hermctique (Paris,

1742) ; Baumgarten-Crusius, De Librorum Her-

meticorum Origine atque Indole (Jena, 1827);
Hilger, De Uermetis Trismegisti Poemandro
(Leipzig, 1855) ; Menard, Hermes Trismegiste

(Paris, 18G6) ; Pietschmann, Hermes Trisme-

gisiiis (Leipzig, 1875).

HEE.MIA, her'mi-4. An Athenian lady in

Shake^peare's Midsummer Xight's Dream. She
is the daughter of Egeus, and is enamored of

Lysander.

HERMI'AS (Lat., from Gk. 'Ep/uas, Her-

mias, or 'Ep/«ias, Hcrmeias). A slave of Eubu-
lus, tyrant of Atarneus, in Mysia, Asia Minor,

whom he subsequently succeeded on the throne

(B.C. 347). At Athens he made the acquaintance

of Plato and Aristotle. The latter spent some
years at the Court of Hermias, but fled when
.\rtaxerxes IIL captured the tyrant and put him
to death. The philosopher, who was married to

one of the relatives of Hermias, erected a statue

in his honor.

HERMINJAED, ar'm^'nyar', Aiiit Louis
(1817— ). A .Swiss author, bom at Vevey.

Vaud. He was a teacher, and practiced his pro-

fession in Russia, Germany, and France, before

going to Geneva, where he became a friend of

Amiel. His great work, the Correspondence des

reformateurs dans les pays de langue fran^aise.

began to appear in 1866 (vol. ix., covering the

period 1.543-44. in 1807).

HERMIONE, her-ml'.Vne. (1) The beautiful

daughter of Menelaus and Helen, married against

her will to Xeoptolemus (Pyrrhus), the son of

Achilles, in performance of a promise made by
her father. According to late tradition, she was
carried off by Neoptolemus, who was killed by
Orestes, to whom she had already been prom-
ised. (2) The much-injured wife of Leontes, the

madly jealous King of Sicily, in Shakespeare's

Winter's Tale. The character is taken from
Bellaria, in Greene's Pandosto. (3) The scorn-

ful love of Pyrrhus and loving mother of As-

tyana^. in Racine's .indromaque. After Andro-
mache has persuaded Orestes to murder Pvrrhus,
in the act of ascending the altar with Hermione,
the latter becomes Regent of Epirus.

HERMI'ONES. or HERMIN'ONES. One of

the three great divisions of the German peoples,

so named from their mythical progenitor Irmi-

nus. They were the oldest, best, and most-power-
ful of the West-Germanic stock, and their eastern

boundary was the Vistula and the Carp.ithians.

Among the nations to whom the name Hermiones
applied were the Suevi. the Herniunduri. the
Lombard!, the Vandali. the Heruli. and the

Quadi. Their earlv home was about the basin

of the Elbe and the Main. Consult Stubbs. Con-

stituiional Histoni of England, ch. 1. 6th ed.

(Oxford. 1807).

HERMrPTTJS OF SMYRNA (Gk.'EpM/irjros,

Hcrmippusi. A Greek pliilnsupher who lived

about B.C. 200. .\ disciple nf rallimachus of .Alex-

andria, he was called o K<i//(;"i Vf"'f. the Calli-

machean. He was the author of B(o/. a work
containing the biographies of all the Greek phi-

losophers, historians, and poets. Though it is
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repeatedly referred to by later writers, only frag-

ments have been preserved. Consult MuUer,
Historicorum Grwcorum Fragmenta (Paris,

1808-83).

HERMIT (from OF. hermite, ermite, from
Lat. ertniita. from Gk. 4piifurris, eremites, her-

mit, from ipTifUa, eremia, desert, from ipij/ws,

erimos, quiet; connected with Gk. iip^pa, irema,

quietly, Goth, rimis, quiet, Skt. ram, to rest).

One of the names given in the early ages, and
still more in tlie later Church, to a class of soli-

tary ascetics, who, with a view to more complete

freedom from the cares, temptations, and business

of the world, withdrew from the ordinary inter-

course of life and took up their abode in natural

caverns or rudely formed huts in deserts, forests,

mountains, and other solitary places. The her-

mits of the Middle Ages, like the primitive

anchorites, often lived in complete solitude; but

a much more cominon, and, in its influence on

the Church, more important form of the institute

was that of a conununity of hermits, each pos-

sessing his separate hermitage, but all meeting

at stated times for mass, prayer, religious in-

struction, and other common exercises. The
various hermits of this class are regarded as

constituting religious orders, and although never

attaining to the popularity which distinguished

the Franciscans, Dominicans, and other active

orders, thej' have formed, nevertheless, a nu-

merous and not uninfluential element in the

spiritual life of the Roman Catholic Church. It

would be impossible to enumerate the many small
associations of this kind. For some of the more
important, see Augustlniass; Celestines:
HIERO^"Y^[ITES; P-WLITES.

HERMITAGE, The. ( 1 ) A celebrated palace

and museum at Saint Petersburg (q.v. ). (2)

A garden on the side of a hill overlooking Mos-
cow. Russia, which has become a noted fashion-

able resort. (3) The name given to Rousseau's
retreat in the valley of Montmorency, Frame. It

was built for the philosopher by Madame d'Epi-

nay, and was occupied by him from 1751 to 1757.

La nouielle Hcloise, Le discours siir I'inegaliti

des conditions, and a part of the Dictionary of

Music were written here. In 1813 Gn'try died

in this place. (4) An old house near Xashville,

Tenn., where Andrew .Jackson resided for a great

part of his life, and near which he was buried.

The mansion is now owned by the State.

HERMIT CRAB. One of a large group of

small crabs (q.v.) of the family Paguridop. hav-

ing the abdominal or tail segments much more
largely developed than in true crabs, but un-

defended by hard plates, and not forming an
organ for swimming. The soft and tender tail re-

quires a protective covering, which the instinct of

the hermit crabs leads them to find in some coiled

shell of a suitable size. On the slightest alarm
the hermit crab retires backward into the shell,

guarding the aperture of it with one claw, which

is much larger than the other, the hard points of

the feet also projecting a little. Tlie whole struc-

ture of the animal is adapted to such a habita-

tion. Tlie part which in the lobster becomes a

finlike expansion at the end of the abdomen, be-

comes in the hermit crab an appendage for firm-

ly holding in the shell : and so well does the

liermit crab hold that it may be pulled to pieces,

but cannot be pulled out. Some species have

suckers to render the hold more perfect. They
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often remain in a single shell for a long time,

bo that colonies of Uydractinia and oilier lij-

droiJs grow over a large part of it. Often sea-

anemones attach themselves to the shells in

which hcnnit crabs live, and thus get the benefit

of free and rapid transportation. (See Comme-n-
SALlsM.) .\ Chinese species is said to carry an
aneiiKine on its claw, so that when withdrawn
into its shell the anemone forms an effectual stop-

per to the opening. Increase of size, however, ren-

ders it necessarj' for hermit crabs to relinquish

their shells and seek new ones from time to time,

and when thus engaged they are very interest-

ing animals to watch. They try on shell after

shell before finding one that suits them, and they

are constantly quarreling savagely over their

houses; yet in fact they are great cowards. Her-
mit crabs are very interesting inmates of the

aquarium, but their locomotive habits and their

voracity make them unsuitable for an aquarium
stocked with valuable animals. They feed on
mollusks and other crustaceans, and all the ani-

mal garbage of the seashore.

The most conmion American species (Pagtirus

lonflicarpus) is an interesting object to every
visitor of the seashore, and may be foimd in

abundance wherever little pools are left by the

tide on a rocky or shelving coast, from Jlassa-

chusetts Bay to South C/nrolina.

This species never reaches a large size, and is

usually under an inch in length. It is very
gregarious, and large numbers are usually found
together. A closely related larger species is Ku-
pafiurus poUirnris, which is fmin<l in shallow

water from Massachusetts to Florida, inhabiting

the shells of \atica and other gastropods. The
common Euro|)ean species. Eupiirfiini/i lirrnhar-

dus, is also found in somewhat deeper water off

the northeastern coast of America. In the tropics

some interesting forms occur, including one or

two of large size. One of the most interesting

is the Diogenes crab (Vccnohita Diogenrs) . which
is several inches long when fully extended. It

lives on land, and is found in the driest places.

Hs active as other forms are in the sea. .\llied

to the hermit crabs are the palm or robber cral>s

{liirqtts lairo) of the East Indies, which live in

holes in the ground at the foot of cocoanut palms,
on the fruit of which they feed. They do not
carry a shell with them. See Land-Cr.\b.

While the shallow-water hermit crabs are sym-
metrical behind the thor.TX, in certain deep-sea

forms the abdomen is sjTnmetrical, .showing that
the ancestors of the ordinary hermit crabs were
all symmetrical. PoU/chrlm Aqaasizii of the

West Indian seas lives in straight tubes of com-
pacted .«and, the abdomen being symmetrical.
This also is the ease with Xi/lopaguriis rectus,

living in open tubes of wood or bamboo stem.

Tylaspis anomnln. inhabiting the South Pacific

at a depth of 2,'?75 fathoms, has a shortened but
symmetrical abdomen, with distinct segments and
symmetrical legs. Another form (Chfenopagu-
rus) takes refuge in a sheet or blanket formed
by the ctenosarc of a colony of polyps. It also

is symmetrical. The polyp (Zoanthus) is tucked
by the crab under its telson by one end and pulled

ovei its back by the other, and the two animals,

crab and polyp, seem incapable of independent
existence. (See CoMMUNSALtsM.) Hermit crabs

have rarely been found in a fossil state, and
then only their claws are found preserved. These

have been obtained in the Eocene rocks of Hun-
gary.

Consult: Emerton, Life on the Heaahure
(Salem, 188U) ; Verrill, Inicrtebrutvs of Vine-
yard Hound (Washington, 1874) ; Arnold, Sea
Hiach at Ebb Tide (New York, I'.tOl); Milne-
Edwards et Bouvier, "Description des crustacte
de la famille des Pagurieus pendant I'Kxpddition
de la Blake" {Memoirs Museum of Comparative-
Zoology, Cambridge, 189;)).

HEH.MITE, armC-t', Charles (1822-1901;.
One of the bc>t-known l""rench mathematicians ot

the nineteentli century, lie was born at Dicuze,
Meurthe, and received his early education in
the Lyi'ee Louis-letlrand. He entered the Ecolo
Polytechnique in 1842, but left at the end of the
year, in order to devote his attention exclusively

to mathematics. From 1848 to 1870 he was
connected with the Ecole Polytechnique in various
capacities, and from 18(!2 to 1873 was maitre de
conf<^rences in the Ecole Xormale Sui)erieure.

From 187(5 until his death he gave his time to
the university, where he held the chair of higher
algebra (1800-97). He was a mcml)er of the
Academy of Sciences, and a grand oflicer of the
Legion of Honor (1892). His work was chiefly

along the line of theory of functions, in which
subject he was for many years the leader in
France. His first great work, the one which
secured for him his election to the Academy of
Sciences, was Sur la thforie de la transformation
des fonctions abclienncs {('omptes rcndus, 1855).
At about the same time begin his discoveries in
the new theory of algebraic forms and in the
theory of numbers. His most remarkable mem-
oirs, twenty-si.x in number, Sur quclt/ues appli-

cations de la thforie des fonctions elliptiques,

appeared in the Coniptcs rcndus (1877-82). His
memoir,.9ur IVguation du acme degri^ (\866)

,

may
be said to have finally settled the great question
of the solubility of the quintic equation to the
entire satisfaction of the mathematical world.
His memoir iSiir la fonction expont-nticlle (1874),
in which he proved the incommensurability of
e. paved the way for I.indcmann's proof (1882)
of the incommensurability of -r. Hemiite was a.

very prolific writer, A substantially complete
list of his memoirs may be found in the Catalogue
of Scientific Papers of the Royal Soc^ty of
London, vols, iii, and vii. Besides his memoirs,
which contain his most valuable contributions,

he published a Cours d'analyse de VKcole Poly-
technique (187.3; 2d ed. 1894"). and assisted Ser-
ret in editing Lacroix's calculus (0th ed., Paris,
1881, 2 vols.) . Consult articles by Mittag-Lefflcr
and Picard in .4c(a Mathenmtica, vols, xxiii.,

x.xiv. (Stockholm, 1901-02).

HEKMIT HUMMING-BIRD. A name given
to a group of huniniingliirds which agree in
having the beaks much curved, and the edge of
the mandibles not serrated. The 'true' hermit*
are of the genus Phaethornis, whose sixteen spe-

cies are found from Mexico to Southern Brazil,
mostly in the hot lowlands. The 'sickle-billed'

hermits of the genus Euto.xeres have the beak
greatly bent downward, sometimes describing a
full half-circle. The whole group keep them-
selves secluded in dense forest, whence the name.
Sec III MMixfi-BiRii.

HERMIT KINGDOM. A popular name
given to Knrea (q.T.).

HERMIT THRUSH. See Thrush.



HEBMOCBATES.

HERMOCRATES (Lat., from Gk. 'Epiu>-

Kpdrrjs, Hermokrates) (c.460-407 B.C.)- A Syra-

cusan politician and statesman, son of Hermon.
His great work was the union of the fcjiceliots

(424), which made possible Syracuse's success

when attacked by the great fleet from Athens

(415). He was at the head of the aristocratic

party, and was opposed by the demagogue Athe-

nagoras. In B.C. 412 he went with a large Syra-

cusan fleet to join the Spartans off the western

coast of Asia Minor. Here he was very success-

ful for a time, but lost the battle of Cyzicus, and
for this was removed from command and e.xiled.

He then fought against Carthage, and died in

his attempt to reinstate himself in Syracuse.

His daughter was married to Dionysiu-; in 40.5.

HERTHODAC'TYIi (from Gk. IpfwSdKrvXos,

hermodaktylos, hermodactyl, from 'Ep/i^i, MermCs,
Hermes + ddKrv\os, daktylos, finger). The
name of a medicine that had a high repute

among the later Greek and the Arabian physi-

cians as a remedy for gout and rheumatism. H
is mentioned by Alexander of Tralles, who flour-

ished A.D. 560; by Paulus .Egineta, who lived a
century later; by Avicenna, Serapion, and others.

By some of the old writers it was termed anima
articulorum, or the soul of the joints. It is im-

possible now to speak with certainty of the nature
of hermodactyl. Corms. probably of several spe-

cies of colchicum. are still sold in Greece and
in the East under the name of hemiodactyls.

Different botanists and pharmacologists have re-

ferred the corms to Colchicum illyrieum, Colchi-

cum autumnale. Colchicum variegatum, Colchi-

cum hulhocodiodes, etc. See Coixjhicum.

HERMOGENES, her-moj'e-nez (Lat., from
Gk. 'Eppo-i^in)s ) . A Greek rhetorician, who flour-

ished about A.D. 170, born at Tarsus. His ability

as a lecturer won him the favorable notice of

the Emperor Marcus Aurelius, who appointed
him a public teacher of oratory when he was
only seventeen years of age. Between the ages

of eighteen and twenty ho published his famous
Rhetoric (Text"! 'PtrropiKr/,) which was for cen-

turies regarded as a standard and became the
subject of extensive commentaries. At the age of

twenty-five his faculties gave way, and he spent

the remainder of his life in a state of intellectual

impotency. A large part of the Rhetoric has
survived, and was published bv Walz. Rhetores
Grvci (Stuttgart, 1832-36), "and by Spengel
(Leipzig, 1853-56).

HERTffiON. A lofty mountain of Syria, the

southern end of the Anti-Lebanon Range, from
which it is separated, however, by a deep ravine

(Map: Palestine, D 1). It rises to the height
of 9106 feet above tlie level of the sea. Its

crown is divided into three distinct peaks, the

western one a little lower than the northern
and the southern, which are of the same height.

These peaks are always covered with ice and
snow, and can be seen as far south as the Sea
of Galilee. The lower part of the mountain is

clothed with forests and a specially rich vegeta-

tion, due to the numerous rivulets caused by
the melting snow. Hermon was a sacred moun-
tain, and is therefore encircled with ruins of

ancient temples, most of which were consecrated

to the Baal-worship. It is often referred to in

Hebrew poetry. It is also held by tradition to

have been the itount of Transfiguration. It is

now called Jebel-esh-Sheikh ('the mountain of the

HERNANDEZ DE OVIEDO Y VALDES.

old man'), or Jebel-eth-Thel ("the snow moun-
tain').

HERMON'THIS (Lat., from Gk. 'EpiMvSis).

A city of ancient Egypt on the left bank of the

Xile, a little above Thebes. Its Egyptian name
was On, and, to distinguish it from other places of

the same name, it was called On of the South or

On of the god Jlont. The local deity was the

hawk-headed god Mont (q.v. ), and hence the
city bore the sacred name of Per-Mont (house of

Monti, of which the Greek Hcrmonthis is a cor-

ruption. It was a very ancient town, but was
eclipsed by the rise of its neighbor Thebes. With
the decline of Thebes On rose again in impor-
tance, and finally, as Hermonthis, became the capi-

tal of the district. According to Strabo, Apollo
(i.e. Horus) and Zeus (i.e. Mont) were worshiped
here, and a sacred bull, called by the Greeks
Bacis. was also revered. Of the magnificent
buildings which adorned the place in ancient
times only scanty ruins now remain. The site is

occupied by the modem town of Erment, which
contains extensive sugar-refineries.

HERMOP'OLIS, or HERMtTP'OLIS (Gk.
'EpfUnroXis. city of Hermes). The capital of the
Greek nomarchy of the Cj'clades, situated on the
eastern coast of the island of Syra (Map: Greece,

F 4). It consists of the old mediaeval town and
the newer portion constructed since the Revolu-
tion of 1821. The town is lighted by gas. and
has a number of educational institutions, in-

cluding two gymnasia and a theatre. The chief

industry is ship-building. Conunercially Her-
mopolis is one of the most important cities of

Greece, being one of the chief centres in the trade
with the Levant, although its commercial im-

portance has somewhat decreased since the rise

of Pir.Tus. Hermopolis is the seat of a number of

consular agents, of a Greek archbishop and a
Roman Catholic bishop. Population, in 1896,

18,700.

HERMOPOLIS, or HERMXTTOLIS MAGK-
NA. An ancient city of Middle Eg>pt. on the
left bank of the Xile. between the river and the
Bahr-YOsuf ( 'Joseph's Canal' ) , opposite Anti-
noe, not far south of the site of the modem
Beni-Hassan (q.v. l. The Copts called it Shmfln,

and the hieroglyphics Khmunu. The village

which is on its site bears the name of Ashmu-
nein. The Greek name Hermopolis is derived

from the ibis-formed or ibis-headed local god
Thoth or Dhouti. who was identified with
the Cireek Hermes. The city was once very
important, but the only remarkable ruin, the
portico of a beautiful temple, dating from Ptole-

maic times, was destroyed in the middle of the
last century. Recently another temple has been
discovered there. Another Hermopolis. Hermop-
olis Parva, is the modem Damanhur in the Delta.

HERMOSILLO. flr'mft-se'lyft. Capital of the
State of Sonora. Mexico, situated on the Rio de
Sonora, in a fertile valley 90 miles by rail north
from Guaymas (Map: Mexico, 3). It has a
cathedral, a library, and a mint, and is an im-
I)ortant trading centre for agricultural products.
Population, in ]'.>00. 17.61^.

HERNANDEZ DE c6rD0VA, ar-niin'dftth

dS kr>r'Do-va. Francisco. See 06rdova.

HERNINDEZ de OVIEDO Y VALDES.
drt o'vA-a'Dd * val-das', Gonzalo. See Oviedo r
Valdes.
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HERNANI, OU L'HONNETJR CASTIL-
LAN, flruii'iir', Ho UViirr' kii'st.'yii.N' (Kr., ller-

nani, or (ustilinii honur). A nunantic livcact

trajjeily in verse, by Viclor llii^:o. At its fi^^^t

pcrforiimiue in 1830 at the Tlk'fltre Fraiujais, the

preseiiee of Hugo's partisans in bizarre costumes

gave rise to tlie "Battle of Hernani." a series of

personal encounters t«>t\veen the adherents of the

Chissical and tile Romantic schools of French
playwrights. The play rests on the love of three

suitors, Don Carlos, Kuy Gomez, and tlie bandit

Hernani, for Dofia Sol. Hernani. on whose head

a reward is set, is surprised with DoDa Sol by

Ruy Gomez, who shelters him from the pursuit of

the King on condition that at the bla.st of a horn
Hernani shall give himself up. In the denoue-

ment Hernani is about to wed Dona Sol, wlien the

horn sounds and the lovers kill themselves. The
plot is highly improbable and without historical

truth, but is redeemed by great richness of

imagery and poetic feeling.

HERNDON, hern'don. Willi.v.m Henry ( 1818-

91). .\m .\meriean lawyer, born in Greensburg,

Ky. W hen lie was two years old his parents re-

moved to Illinois. In 1830 he entered Illinois

College, but was removed by his father in con-

sequence of the abolition sentiments of the fac-

ulty. He studied law, and was admitted to the

bar in 1S44, when he formed a partnership with
Abraliam Lincoln, which was dissolved only by
the latter's death. In 1855 he was Jlayor of

Springfield, III. In connection with Jesse W.
Weik, who assisted in putting into literary form
the material ho (Ilerndon) had collected, he
published Herndon's Lincoln: The True S<tory of

a Great Life (new <d. 1891 ). which is of especial

value for the account it gives of Lincoln's early

life and personal habits.

HERNE. A town of Westphalia, Prussia,

Germany, U miles northeast of Essen by rail.

It is the centre of great industrial activity, with
coal-mines and manufactures of machinery and
gunpowder. It was incorporated in 1807. Popu-
lation, in 1900, 27,863.

HERNE, .Tames A. (1840-1001). An Ameri-
can actor and playwright. He was bom in Troy,
N. Y., where after a brief experience 'on the road'

he made his appearance, in 1859, with a stock

company in Vncle Tom's Cnhin. Afterwards he
played in Baltimore and Washington, and then
went to California. He had become a popular
actor, both East and West, before he produced his

first play. Hearts of Oak, in 1878. Tliis was very
successful, but his subsequent productions, such as
Driftimi Apart and Margaret Fleminf), were less

fortunate, till in the spa.son of 1892-93 his Shore
Acr^s at the Boston Museum made its author
famous. It is a rural comedy in which be. as

't^ncle Nat' Berrj-, presented a character full of

honest humor and touching pathos, and the play
kept the boards almost without a break for
six years. In 1809 he produced The Rev.
Oriffith Davenport, and the following year Sag
Harhor. Consult Strang, Famous Actors of the
Day in .imeriea (Boston, 1900).

HERNE THE HUNTER. A character in

popular tr.idition. who. it was believed, walked
at midnight by an ancient oak in Windsor For-
est. In Shakespeare's Merrii TViip.s of iri>i(f.<or

(iv., 4), he is described as a spirit, with huge
horns on his head, who disturbs the revels of the

fairies. He also plays a part in Harrison Ains-

10 HERNIA,

worth's romance entitled Windsor CaslJc. Heme's
oak, said to liave been (ioO years old, was blown
down in 18t!3. A young oak was planted on the
s])ot by Queen Victoria.

HERNIA (Lat.. rupture). A protrusion,

through an abnormal or accidental o|K'ning, of

any organ from its n.itural cavity. Although
hernia may occur in many parts of the body, the

word is usually restricted to signify protrusion of

the abdomin'il viscera. The abdominal viscera

are subject to violent pressure from the dia-

phragm and the muscles of the al)ilomen. This
pressure forces them outward and downward
against the walls of the belly; and if at any
point these walls are not sullicientlj' strong to re-

sist this pressure, some portion of the viscera is

driven through them, and a hernial tumor is

formed. Certain parts of the abdominal walls, es-

pecially the ingviinal and crural rings, and the

umbilicus, being weaker than others, hernia most
frequently occurs at these points. In some in-

stances hernia is congenital, as from abnormal
deficiency of the w alls : in other cases it may
arise at any period of life as a result of violent

bodily exertion, such as straining in lifting,

jumping, etc. Sex. age, and occupation seem to

have a marked inlluence on predisposition to her-

nia. Men are far more liable 1 in about the pro-

portion of four to one) to this disease than
women, though they are less so to those forms
of the affection known as femoral and umbilical

hernia.

A hernia is almost always composed of a sac

and its content-s. The sac is a portion of the

peritoneum (q.v. ) corresponding to the aperture
at which the hernia protrudes. It is pushed for-

ward by the protruding viscus, and forms a
pouch. The contents vary greatly, but generally

consist of a portion of the small intestine (par-

ticularly of the ileum), forming the variety of

hernia known as enterocele. Omentum is often

found in hernial sacs, together with intestine.

Besides the viscera, the sac always contains a
certain quantity of fluid secreted by its interior.

Hernia is divisible ( 1 ) into reducible, or ret\irn-

able into the abdomen, irreducible, and strangu-

lated ; and (2) according to its situation, into

inguinal, crural, femoral, umbilical, etc. Tlie

treatment of reducible henna may he palliative

or radical. The palliative treatment consists in

the application of a tniss (q.v.) to retain the

protrusion within the cavity of the abdomen.
Each particular kind of hernia requires its spe-

cial form of truss: and l)efore applying it. tlic

hernia must be reduced by placing the patient

on his back, relaxing the muscles by Iiending the

thigh upon the abdomen, and pressing the tumor
back in the projier direction. The truss should

then be put on. and should be worn during the

day. The means that have been contrived to

cflTect a radical cure are too purely surgical for

description in these pages. Below the age of

puberty, and if the hernia is recent, a radical cure

is sometimes efTected by wearing the truss for

two or three years. In irreducible hernia the

protruded viscera cannot be returned into the

abdomen, but there is no impediment to the pas-

sage of their contents or to their circulation. In

these cases the patient is often liable to draguing
pains in the abdomen and to attacks of vomiting.

The treatment consists in avoidance of violent

exercise and of constipation, and in wearing a
support for the protection of the tumor. Hernia
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is said to be strangulated nhen a portion of in-

testine or omentum tliat is protruded is so tight-

ly constricted that it not only cannot be returned
into the abdomen, but has its circuhitiou arrested.

This fonn is highly dangerous, because, if relief

is not si)ccdily aliorded, the strangulated part
becomes gangrenous. The causes of strangulation

are various, but the condition most commonly
arises from a sudden violent ellort, by which a
fresh portion of intestine is driven into a pre-

existing hernia, which it distends to such a degree
as to produce tliis complication. The most promi-
nent early symptoms are flatulence, colicky pain?..

etc. They are succeeded by vomiting first of the

contents of the stomach, then of mucus and bile,

and lastly of fa;cal matters, owing to inverted
]x?ristaltic action. If relief is not obtained, the iii-

flamniation that eonimences in the sac extends
to the peritoneum, and the ordinary signs of jjeri-

tonitis appear. After a variable time comes
gangrene or mortification of the part, and the
patient speedily sinks. When reduction is im-

possible, prompt surgical intervention is neces-

sarj'. Tile hernia is cut down upon and freed

from constricting bands with the knife. Where
gangrene has set in in the intestine the diseased

portion must be cut away and the ends of the
intestine reunited.

HERNICI, er-ne'che. An old Italian people
of Latium. Of Sabine connection, they dwelt in
the Apennines fjetween the Trerus and Lake Fuci-
nus. They held out long against the Romans,
with whom they at length formed an equal alli-

ance in B.C. 4SG, but to whom they had to yield
in B.C. 306. They received in B.C. 241 the rights
of Roman citizens. To the north were the Marsi
and the .^^^qui, while the Volsci were on the south.
Their capital was Anagnia.

HERNOSAND, her'ne-sand. The capital of
the LiiJQ of Wester Xorrland, Sweden, situated on
the island of Hemo. in the Gulf of Bothnia, about
two miles south of the mouth of the Angerman
River (Map: Sweden. H 5). It is connected bj
bridges with the mainland. It has a school of
navis.ation and other educational institutions.
Its harbor is good, and it has regular steamship
communication with the other coast towns. It.

was foimded in 1584 by John III., became a
bishop's see in 1772, and capital of the liin in

1778. Population, in 1901, 7890.

HETEIO (Lat., from Gk.'Hpii). A priestess of
Aphrodite at Sestos. At a festival of Aphrodite
she was seen and loved by Leander. a youth of
Abydos. She returned his love, and received him
in her tower on the Hellespont, which he swam
nightly, being guided by her lamp. Venturing
the passage on a stormy night, he was drowned
and the body washed ashore at the tower, whence
Hero at once cast herself that she might be
united with her lover in death. The story devel-
oped in the romantic poetry of the Alexandrian
period, and has come down to us in a work of
Mus;t-us and in Ovid. It is represented on
some late works of art and on Roman coins of
Abydos and Sestos. It is also the subject of

poems by Marlowe and Schiller, and a drama,
Des Meeres und der Liehe Wcllen, by Orillparzer.

HERO. A Greek mathematician and physi-
cist. See Hero of Ai.exani)ri.\.

HERO. The quiet daughter of I.eonato and
cousin of the gay Beatrice in Shakespeare's Much

Vol. X.—2.

Ado About Kothing. Don John causes her wait-
ing woman to impersonate her in a moonlight in-

terview with him, and thus causes her lover to
reject her at the altar, but on the discovciy of

the deception the marriage is carried out. The
story of the slander to which she is subjected is

generally omitted in modern productions.

HERO,, or HERON, OF ALEXANTJRIA.
The leading Greek mathematician and physicist
of his time. Xot only are the dates of his birth
and death unknown, but there is great uncertainty
as to the century in which he lived. The most
recent investigation of the evidence, by Schmidt
(1899, work cited below, Bd. 1, p. ix.), leads to
the conclusion that he may have lived in the first

century .\.D.. but other writers, who, it must be
said, have not considered the question so fully,

have usually placed him in the first or even the
second century n.c. There is much confusion con-
cerning the works of Hero of Alexandria, there
having been no less than eighteen Greek writers of

this name. It is, however, fairly certain that he
wrote at least thirteen books on mathematics and
physics. He seems to have been an Egyptian,
and it is certain that his style is not that of a
Greek. He contributed little to pure mathe-
matics, his chief work on this subject being the
extension of the ancient mathematics so as to
allow the consid»ration of the fourth power of

lines. Thus, in his geodesy, yeufaiaia, contained
in his MfTpi(c(i, upon which subject he was the
only Greek writer, he gives the well-known for-

mula for finding the area of a triangle with sides,

a, h, c, and semiperiraeter s, i^.? (s-a) (s-5) (s-c)

,

a formula known by his name. (The proof is given,
possibly an interpolation, in his Ylepl Sid-rpn^.) He
srcms also to have had some idea of trigonometry,
and in his geometry is to be found the first

definite use of a trigonometric formula. He
asserts in substance, using modern symbols, that
if A represents the area of a regular n-gon of
side s, and if c be the numerical coefficient by
which s* must be multiplied to produce A, i.e. so

71 180*^
that A = cs^ then must c=-r cot He pro-

4 n
ceeds to compute c for the values h=.3, 4, . . . 12,
with considerable accuracy, but his method is un-
known. He could also solve the complete quad-
ratic equation ax'-\-bx = c, where a, b, c. are
positive, but not the general form. Hero is cred-
ited with a number of mechanical inventions,
including a contrivance for utilizing the force
of steam and a fountain which bears his name.
Consult: Martin, "Hecherches sur la vie et les

ouvrages dTI^ron d'Alexandrie," in vol. iv. of
Mfmoires prr.trntres par dirers sara7its d VAra^
d/-mie d'Inscriptions (SC-rie I., Paris, 1854) ;

Hultsch, Herotiia Alexandrini Geometricorum
et fitereomelriroriim Relif/uia; (Berlin. 1864) :

Schmidt, JJeronii Alexandrini Opera quw Siiper-
siint Omnia (Leipzig. 1890— ).

HEROD, hor'od (Gk. -RpiiSvi, Hrrodes) . The
family name of a group of rulers in Palestine,
derived from that of its most famous member,
Herod the Great. The family had its origin in
-Antipater. an Idumean of honorable stock, whom
Alexander Jann;Tus (B.r. 104-78) made governor
of Idumea. The fact that the Idumeans had
been subjueated to .Tohn Hvrcanus in B.C. 128.
and compelled to embrace .Tudaism. is the only
basis for the claim that the members of the
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Ilerodian line were Jews. In his power and
intluence, and apparently in bis oUicial position

in Iduiiioa, Autipater was succeeded by his son of

the same naiiu'. The hitter, with tin- sjigaoity

which had becoiiio characteristic of the family,

made the declining fortunes of the .\snionean
rule and the rising fortunes of Rome serve his

political interests until the real control of the

country of the Jews rested in his hand—a control

which he stren<rthencd by appointing his two
sons Phasiicl and Herod governors, respectively

in Jerusalem and in Galilee. (1) IIebod the
Gbe.^t. Son of .\ntipater and Cypros, an Arabian
woman ; reigned from B.C. 37 to 4. Upon the as-

sassination of .\ntipater (B.C. 43) there followed
a period of intrigue and warfare on the part of

the Asmonean Antigonus and the Parthians
against the Herodian rule, which resulted in

the death of Phasael and the escape of Herod
to Rome. There in B.C. 30 he was made King of

ludca by Antony, Octavius, and the Senate. It

was not, however, until B.C. 37 that he succeed-

ed in putting down the forces opposing him.
The first years of his reign (B.C. 37-25) were
troublous, owing to the hostility of the Saddu-
cean and Pharisaic parties, and the enmity of the
surviving niemlH>rs of the Asmonean house, who
secured an ally in Cleopatra of Egypt. Herod
ultimatcl}' prevailed, partly through murder and
confiscation of property, partly through political

cleverness and trickery, but mainly through the
fall of .\ntony and Cleopatra before the forces

of Octavius. The following years ( n.c. 25-13)
were prosperous. Herod was free to rule and to
indulge his passion for building, the results of

which showed themselves in the rehabilitation of

such places as Strato's Fortress, and such cities

as Samaria, Cajjliarsaba. ami Anthedon. renamed
by him respectively Ca?sarea Palestinip (q.v. ),

Si'baste, Antipatris. and Agrippasum. At Jeru-
salem, tjericho, and C-esarca he erected theatres,

amphitheatres, and hippodromes for the Grecian
games established in honor of Augustus. He
rebuilt the temple in .Tenisalem with the most
lavish expenditure of wealth and careful regard
for the religious scruples of the people. This
munificence was extended even beyond his do-
mains to cities in Sj-ria, Asia Minor, and Greece.
Heriid also gratified his Hellenizing tastes by
invitins and attaching to his Court Greek writers
and teachers. With all this he was loyal to the
people over whom he ruled, not only bestowing
upon them substantial benefits at homo, but secur-
ing for tnem large favors in some parts of the
Dia-spora and significant privileges from Rome.
The last years of his reign (B.C. 13-4) were full

of misery, occasioned by the cea.seless and com-
plicated political intrigues within his household,
which rendered iiim morbidly suspicious and in-

flamed his murderous passions to the worst. It
was shortly before his death that .lesus was bom.
On his last visit to Rome Herod obtained consent
of Augvistus to dispose of his kingdom as he saw
fit. A few hours before his death he made a will,
in which he gave .Judea, including Samaria and
Idumea, to -Vrchelaus. with the title of king;
Galilee and Perea to Antipas, with the title of
tetrarch; and Gaulanitis. .Auranitis, Trachonitis,
Batanea, and Panias to Philip, with the title of
tetrarch. This will was practically confirmed by
.•\ujrustus, and in spite of disturbances and dis-
orders on the part of the people, who desired to he
rid of the Herodian yoke, was ultimately put into

effect.— (2) Abcuelals, ethnarch of Judea, Idu-
mea, ami Samaria. Son of Herod the Great and
Malthace, a Samarian woman ; ruled from B.C. 4
to A.u. (i. Though given title of king by bis

father's will, Augustus withheld this from him,
substituting that of ethnarch. He was the worst
of Herod's surviving sons. Of his reign we have
no details; but Josepbus describes it as violent
and tyrannical. After nine years the Jews made
such complaints against .\rchelaus that Augustus
banished him to V'icnne in Gaul. This accords
with the statement of Matthew ii. 22, that Joseph
on his return from Egj'pt with Mary and the
Child Jesus, "When he heard that Archelaus was
reigning over Judea in the room of his father
Herod, was afraid to go thither, and . . .

withdrewintotheparUsof Galilee."— (3) ASTIPA»
(Ilerod Antipas), tetrarch of Galilee. Son of

Herod the Great and the Samaritan Malthace,
younger brother of Archelaus; ruled from B.C. 4
to A.D. 37. Tliough not much is known of his rule,

he seems to have been able to govern his country
and to have possessed the family passion for

building. In Galilee he remade Sepphoris, after-

wards called Dio-Ca?sarea, and in Perea, Betha-
ramptha, which he named Livias after the wife

of Augustus, and in addition reared the magnif-
icent capital which he named Tiberias, for the
reigning Emperor. He seems to have had his

father's craftiness, though he apparently lacked

his diplomacy, as he certainly did his ability in

war. The discarding of bis first wife, daughter
of the Arabian King Aretas, for Herodias, wife

of his half-brother Herod Philip (Mark vi. 17;

Matt. xiv. 3), not the tetrarch Philip, brought on
a war with Aretas in which Antipas was routed.

Later, through the persuasion of Herodias, he
went to Rome and demanded of Caligula that he
be favored, as Agrippa I. had just been, with
the title of king. He was confronted, however,
by charges from Agrippa himself, was deposed,
and banished by the Emperor to Lugdunum
(Lyons) in Gaul. This Antipas is the "flerod'

most frequently mentioned in the New Testa-

ment (Matt. xiv. 1; Luke iii. 1; xiii. 31; Acts
xiii. 1 et al.). It was he who imprisoned and
beheaded John the Baptist (Mark vi. 14-2!)). and
to whom Jesus was sent bv Pilate (Luke x.xiii.

7-15).— (4) PniLiP. Son oif Herod the Great and
Cleopatra, a woman of Jerusalem ; ruled from
B.C. 4 to A.D. 34. The country over which he
ruled was north and east of the Sea of Galilee,
consequently outside of strictly Je^vish territory
and inhabited by a predominantly non-Jewish
population. It was owing to this fact that Philip
was able to carrj' out a Hellenizing and Roman
policy among his people. He had the family pas-
sion for building, and founded on the site of
Paneas a city which he named Ca-sarea, known
as C-Tsarea Philippi (q.v.). to distinguish it from
the larger city on the coast. He also rebuilt
Bethsaida. which he called .Tulias, in honor of the
daughter of Augustus. Of his rule nothing is

known beyond what may be inferred from Jo-
sephus's characterization of the man, as "a per-
son of moderation and quietness" in the conduct
of his life and government. He seems to have
possessed none of the Herodian ambition, cruelty,
or lust. He was married to Salome, the daughter
of Herodias. and died without issue.— (5) .AfiRlp-

PA (Herod Agrippa). Son of .Aristobulus. Herod
the Great's son bv Mariamne. cranddaughter of
H^Tcanus, and Bemice, daughter of Salome,
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Herod's sister, and Castobar; ruled from a.d. 37

to 44. His earlier years were spent in Rome,
where he fell into spendthrift habits that finally

compelled his retirement to Palestine. In the last

years of Tiberiu,s's reign he returned to Rome, and
succeeded in securing the appointment by tlie Em-
peror to the care of his grandson. He had been

friendly with Calipula in his early life, and short-

ly after the latter"s accession received from him
the tetrarchies of Philip and Lysanias (viz.

Abilene) with the title of king, while the Senate

added the honorary rank of pr*tor. In a.d. 40

he obtained the fortified tetrarchy of Antipas;

and in the ne.\t year, when Claudius came to the

throne, he was given by the Emjieror. along with

the honor of the consular rank, the additional

territory of Judea and Samaria, thus finally se-

curing the whole region over which his grand-

father had ruled. The next three years constitute

the real period of his rule. For the sake of peace he

followed a pro-Jewish policy, which showed it-

self in a personal piety of almost Pharisaic legal-

ism and an official furtherance of the inter-

ests of the Jews, which brought them to regard

him as a brother and alienated from him the

regard of the Roman element in his population

and of the Roman troops in his domains. This

.Jewish favoritism, no doubt, was the cause of

his persecution of the Christians (Acts xii.

1-19). The account of his death given by Jo-

sephus (Antiq. xviii. 6, 7) is in siibstantial

agreement with that in Acts xii. 20-23.— (6)

Agbippa II. (Herod Agrippa). Son of Agrippa
I. and Cypros; ruled from a.d. 50 to about 100.

Because of his extreme youth at the time of his

father's deatli, Claudius was persuaded not to

give him the succession. The whole of Palestine

thus passed under direct Roman rule. In a.d. 50,

however, two years after the death of his uncle

Herod of Chalcis. he received the kingdom which
had thus been vacated. This lie surrendered in

A.D. 53. receiving in return the former tetrarchy

of Philip, together with that of Lysanias and the

domains of Varus. In .\.b. 50 Nero added to this

the cities of Tiberias and Julias in Galilee and
Tarichea in Perea. with surrounding lands and
villages. Like all his family, he gave himself

to building, improving his capital, Caesarea

Philippi, which he renamed Xeronias. and archi-

tecturally adorning Berytus (Beirut I in Phceni-

cia. Unlike his father, he gave no special care

to the interests of the Jews—manifesting, in

fact, a general indifference to the religious ques-

tions of his time, though it was in his rule that

the Temple at .Jerusalem was finished. He tried

to combine Hellenism and Judaism, and placed the

effigies of the emperors on his coins. He strove

to dissuade the .Jews from their war with Rome,
and manifested his loyalty to the Emperor even
after his Galilean cities had deserted him. In
return for this, after the war his territory was
extended northward, while in a.d. 75 he had con-

ferred upon him the praetorian rank. He left no
children; in fact, it is doubtful whether he ever

married. As far as record can be obtained, he
died in the third year of Trajan's reign, a.d. 100.

His rule was a feeble one. It was before this

.\grippa and his sister Bernice that Paul was
brought by Festus in Csesarca. on the eve of his

deportation to Rome, as narrated in Acts xxv.
13-xxvi. 32.

HEROD AGRIPPA. See Herod.
HERO'DAS. See Heronda-s.

HEROTJES AT'TICXJS. See Atticcs Hebo-
DES.

HERO'DIAN (Gk. Hpuoiovis, EerOdianos).

A Greek historian of the tliird century a.d. He
was a Syrian by birth, but held office under the

Roman Government, so that he writes with a
practical knowledge of the events which he de-

scribes. His history covers the years a.d. 180-

238, i.e. from the death of Marcus Aurelius to the

accession of Gordianus III. Tlie work was high-

ly valued by later historians, especially the Scrip-

tores Historian Augustae and Johannes Antioche-

nus, who take long passages from it, and try

to imitate its style. The history was first made
known to the Western world in the transla-

tion of Politianus (1493). The first critical edi-

tion was published by Bekker (1826); the best

is that of Mendelssohn (Leipzig, 1883). There is

an English translation by Hart (London, 1749).

Consult Peter, Die geschichtliche Litteratur

iiher die romische Kaiserzeit, ii. (Leipzig, 1897).

HERCDIANS (Gk. HpwJiai/of. Uerodianoi,

adherents of Herod, from 'HpiiSi??, Berodes,
Herod). A party among the .lews, twice men-
tioned in the Xew Testament, and both times in

connection with the Pharisees: (1) Mark iii. 6,

on the occasion of Jesus' healing of the man
with the withered hand in the Capernaum sraa-

gogue; (2) Mark xii. 13 (cf. Matt. xxii. 16)", on
the occasion of placing before .Jesus the question
about tribute to Ctesar. They were evidently not

a religious sect, as the Pharisees and the Sad-
ducees; nor the mere Court and family followers

of the Herods. but rather a political party, whose
object was the reestablishment of the Herodian
kingdom in the spirit of its traditional policy

—

the union of Judaism with Hellenism. (See
Herod.) Their connection with the Pharisees,

consequently, was not due to any sympathy of

ideas with them, but to the instinctive conviction

that in the spiritual mission of Jesus lay a
danger common to them both. They were not
necessarily pro-Roman in their feelings; though,
in the nature of things, they would be more kind-

ly disposed to the spirit of the pagan govern-
ment than to that of the old theocracy, as rep-

resented by the Pharisees, or of the new iles-

sianism involved in the religion of Jesus. It is

probable that they had more in common with the
religiously indifferent Sadducees than witli any
other Jewish party. Upon such a supposition
there may be some bearing in the significant in-

terchange of 'Sadducees' and 'Herod' in Jesus'
warnings to His disciples a.s given in the paral-
lels, Mark viii. 15 and Matt. xvi. 6.

HER'ODLATSrUS, .Eliis. A Greek gram-
marian of the second half of the second century
A.D., son of Apollonius Dyseolus. He was born
at Alexandria, but afterwards removed to Rome,
and there gained the favor of the Emperor Mar-
cus Aurelius. to whom he dedicated his chief
work, Ka$o7.iK)/ TIpoCTifjAo, called also Mf;ii/ii?

llpoa<jila, a treatise on prosody, syntax, and
etymologj", in about twenty books. Though he is

highly praised by later grammarians, including
Priscian. who calls him mnxinii/.s aiictor artis

qrammaticw, only his treatise on monosyllabic
words, Ilf/)! Moi'^poif Afffuf, has been pre-

served complete. Fragments, however, have been
preserved in the citations of other grammarians,
and have been edited by T,entz in his Rrrodinni
Technici lieliquitr (3 vols.. T^ipzig. lS7fi>. Con-

sult: Lehrs, Ilerodiani Scripta Tria (Konigs-
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berg, 1848) ; Hilgard, Excerpla ex Libris Bero-
ditiiii ( I.eipzijr, 1SS7); and Stephen, Oe Hero-
diuiii Ttrhnki Uiakctoloyia (Strassburg, 1889).

HEBO'DIAS. Daii;,'hter of Aristol.ii'.'.is (sn-

ond son (if llernd the Ureal and Marianine, grand-
(buiglilcr of llyrcanus) and IJernui', daughter
of Salome, Herod's sister. She was twice mar-
ried, first to her half-uncle, Herod, called in the

(.Jospels I'hilip (Mark vi. 17; Matt. .\iv. 3),

the issue of wliich marriage was .1 daughter,
Salome, who afterwards liocame the wife of

Philip, another half-uncle of lier umtlicr. Doubt-
less, through the real attachment of love,

Herodias left her husband for his half-brothcT,

Antipas—a marriage wliich. because of its il-

legjility according to the Mosaic law. brought upon
the latter the outspoken denunciation of John the

Baptist, and so led to that prophet's im])rison-

Dient and final execution (Jlark vi. 17-20; Matt.
xiv. 3-12). It was quite jiossibly the daughter
of this second marriage, bearing her mother's
name, who danccil iH'forc .Xntijias on the occasion

of the festival and allured him to the reckless

oath that gave Herodias ojiportunitv to accom-
l)lish the death of .John. The better reading of

Mark vi. 22, "liis daughter Heroiiias," is too

plain to be otherwise interpreted : while the term
by which she is descril)ed, "a little maid." would
scarcely apply to a girl as old as Salome must
have been at that time. It was Herodias's am-
bition that led her to urge Antipas to his fatal

journey to Home for the securing of the royal

title, though lier loyal afTection for him made
her sh:ire his exile. Sec llEROD.

HEBOD'OTUS (l.at., from fJk. 'HpMoTos)
(C.4S4-C.424 n.c. ). .\ CJrcek historian, lie was
the son of l.yxes and Khieo or Dryo. and was
born about 484 B.C. at Haliearnassus, an origi-

nally Doric colony in Southwestern .Asia Minor,
at that time ruled by a Queen Artemisia imder
the sway of the Persians. His uncle. Panyasis,
was an epic poet : and it was ])erbaps through him
that Herodotus acquired the comprehensive ac-

quaintance with early (Jreck literature, especially

poetry, which is so conspicuous in his writings,

ilis family was a prominent one. and the uncle

was put to deatli about the year 45" for conspir-

ing against the tyrant Kygdamis. Herodotus went
into exile, and is said to have made his temporary
home in the island of Samos, an ally of Athens
and member of the. Confederacy of Delos or the

Athenian Kmpire. Between the years 4G7 and 464

he is believed to have traveled extensively on the

shores of the Black Sea. in Thrace. Scylhia. Asia
Jlinor. and the Persian Kmpire, including Egj'pt.

The precise extent, direction, and starting-points

of his travels are matters of inference from his

writings and of controversy among schidars. He
saw in Eirv'pt the skulls lying on the field of a bat-

tle fovight in 4flO. He visited Sc}-thia before the

year 4.54. His travels in Greece, and possibly in

Southern Italy, fall much later. Haliearnassus
having risen against T.vgdamis and joined the

Athenian Empire. Herodotus, according to one
tradition a leader in the uprising, returned and
resumed his citizenship. He was. however, soon

attracted to Athens, then, about 447, at the

heiuht of the age of Pericles, the centre and
focus of Hellenic ciiltiire. There, or. as a fanci-

ful later tradition has it. at Olympia. he gave
'author's readinffs' from his unfinished histories.

and won the admiration of the createst minds
of Greece, the personal friendship of the poet

Sophocles, and, so the story goes, the more substan-
tial reward of ten talents voted by the people. A
well-invented story relates that the boy Thucyd-
idcs, present at one of these readings, burst into

tears from stress of eiiuilous emotion, and that
the historian complimented the boy's father on
this indication of a generous nature. In the year
444 Herodotus, with many other brilliant men,
joined the colony which I'ericles was founding
at Thurii in Southern Italy. His subsequent life

is a blank. It was ])robat)ly devoted to the com-
]iletioii and the final publication of his history.

An allusion to the Propylaa. or entrance to the
.\cropolis, is supposed to prove that he visited

-Sthens so late as 430. Nothing in his histories

implies that he survived the year 424. Tradi-
tion placed his tomb at Thurii.

Herodotus was called the father of history by
Cicero. This means, if anything, that he was
the first to compose an artistic and dramatically
unified histori-. although there were historians be-

fore him, the so called logographers, or story-tell-

ers, who continued in prose the work of the garru-

lous later epic. (See LonooRAPiiER. ) Tlie only

one explicitly named by Herodotus is Hecatseus

of ililetus, who traveled in Eg>pt, is mentioned
as a prominent adviser of the lonians during the

Ionic revolt, and is thought by some critics to

have been the source of much matter that Herodo-
tus gives out as his own. But Herodotus was the

first to grasj) firmly a great central international

theme, and to work up, in due and artistic subor-

dination to it. a vast mass of legendary, local, an-

tiquarian, geographical, and ethnological lore,

derived partly from predecessors, but widely .sup-

lilemented by his own triivels and inquiry (the

original meaning of hintori/). This theme was
the invasion of Greece by Xerxes, of which his

boyhood had perhaps caught the last echoes in

the tales told by his townsfolk of the wondrous
exploits of Artemisia at Salamis. He appre-

hended it as the culmination of the eternal con-

flict between the East and the West which he
conceived as beginning with the Trojan War. and
of which we have not yet seen the end. It

shaped itself to his imagination in a large, dra-

matic, and religiously edifying way. Its prologue
is the evolution of the free States of Greece, and,
in antithesis to them, the history and panorama
of the barbarian world of ancient monarchies and
outlying peoples. Its dramatic culmination is

the overthrow of the myriads of Xerxes by the

few thousand Greeks at Salamis, Platira. and
Mycalc. Its moral is the lesson of the nemesis
that waits upon Hybris—upon the insolence of

those who. drunk with power, forget the limits

of mortality. "For Ood abases the mighty ones

of earth, and suffers none to think proud
thoughts save Him-iclf." There arc many theories

(none of them verifiable) of the order of com-
position of the difTcrent parts of the history, of

the digressions, in which it abovmds. and of the

retouches by which its allusions were brought
down to date. But in the final result the general

design is so clear both to Herodotus and to the

reader, that, despite the bewildering prodigality

of anecdote, digression, retrospect. an<l descrip-

tion, we never lose our sense of a majestic archi-

tectural unity, or fail to feel that we are pro-

qressinsr steadily toward a predetermined goal.

The nine books named after the muses, into which
later grammarians aptly divided the work, fall

into natural groups of symmetry or antithesis
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when viewed in connection with the whole. The
lirst three books deal with centuries of time, and
the vast barbarian world: (1) The overthrow
of the Lydian kingdom of Croesus, and, in retro-

spect, the establishment of the Persian monarchy
as the heir of the immemorial empires of the

East. (2) Egj'pt in retrospect and description

in connection with the Persian Conquest. (3)
The consolidation of the Persian Empire under
C'ambyses and Darius. The last three bonks are

concerned with ten; or, more strictly, three years
of conflict on Greek soil, books vii., viii., and ix.

being marked respectively by the battles of Ther-
mopylae, Salamis, and Platica. The three inter-

vening books at once link and divide the extremes,

and trace the progress of Persia and the inter-

lacing of Greek and Persian interests to the

point where the struggle became inevitable. (4)
The campaigns of Persia, in Scythia and Libya,
with vast geographical and ethnological digres-

sions. (5) The subjugation of the north coast

of the ^gean—Thrace and Macedon. The begin-

nings of revolt among the Ionic cities, with
anecdotal digressions on Athens and Sparta that
prepare us for the role to be assumed bj' those
cities. (6) The revolt of the lonians aided by
Athens and Eretria : its suppression : the aveng-
ing mission of Mardonius against Eretria and
Athens; his defeat at ilarathon.

Herodotus, though an artistic, is not a critical

historian. A critical history was possible in

that age only to a Thucydides describing on the
testimony of documents and eye-witnesses a con-

temporary war between Greeks. The Greeks of

the generation of the Persian \Yars were too busy
making history to write it, and the tradition of

the great struggle was already transfigured by
legend and local patriotism when he took it up.
Nor could he deal scientifically with the dim
legends and inextricably crossed traditions of the
East which he gathered on the frontiers of the
CJreek and barbarian worlds. Fortunately, he did
not make the attempt. Ignorant of the lan-

guages, unable to decipher the records, if he had
applied to the tales told him by dragomans, mi-
nor priests, commercial travelers, and Greek
mercenaries either his own standards of credi-
bility or ours, he would have deprived us not
only of many a delightful story, but of much in-

valuable information. "It is my business to
relate what is told me." he declares, "but I am
under no obligation to believe it." He does not
believe that tlie Phcenicians got the noonday sun
on their right liand in circumnavigating Africa—
but he tells us the story. And, wasting no time
on vain critiial discussions or pretentious phi-
lo.sophies of history, he contrives to tell us more
fascinating stories and interesting facts to the
page than any other writer in the world. In
view of this and his evident good faith, genial
simplicity, and earnest piety, we may disregard
the critics who impugn his honesty because his
account of a crocodile would amuse a naturalist,
and his description of Babylon would not satisfy
a Baedeker.
The charm of his secminglv simple, artfully

artless, naive, Ionic style has been celebrated by
all critics, ancient and modern. Andrew Lang's
entertaining parody in bis Lrfter.i In Dead All-

fhnrf!. gives, by exajriTeration. n cood idea of it

to the English reader. 'Macaulay's essay "On
History" contains a picturesque rhetorical char-

acterization.

BiBLiOGBAi'HY. De Quincey wrote on what he
called the "Philosophy of Herodotus," and his
essay ou "Style" has a fine digiessiou on Herodo-
tus at Olympia. The chief translation is the
classical work of Rawlinson in four volumes with
elaborate notes and introduction (London, 1858,
often reprinted). The translation of G. C. Sla-

caulay {London, 1890) is well spoken of. Stein's
annotated German edition (Berlin, 1901 et seq.)

is read chiefly by students. Sayce, Uerodutua,
i.-iii. (London, 1883) deserves attention for his
introduction, notes, and appendices, ilacan,
Herodotus, iv., v., vi., with appendices (London,
1892), is rich in historic criticism. Hauvette,
IUrodo4e: hislorien dcs yuerres mediques (Paris,

1894), is an e.\cellent monograph. The volume
ou Herodotus in Blackwood's Ancient Classics
is readable. Consult also: Kirchhoff, Ueber die
.lbfassungs::eit dcs Uerodotischen Geschichts-
irerks (Berlin, 1878), and Bauer, Eerodots
Diographie (Vienna, 1878).

HEROES, he'rOz (Lat. heros, from Gk. 7)pus,

connected with Lat. servare, Skt. sar, Av. har, to
protect). In the older portions of the Homeric
poems the heroes are warriors ; in the Odyssey the
word has extended its meaning, and denotes any
distinguished character of the stories of the past.
In the later time a third meaning prevails, and
tlie 'heroes' are the semi-divine objects of worship.
To such heroes the later noble families, or even
whole communities, traced their origin, and it

.seems probable that the original use of the word
was to denote the souls of the blessed ancestors.
These 'heroes' were commonly regarded as sprung
from the union of a god and a mortal. Their
cult ritual was like that of the gods, but natu-
rally had closest resemblance to that of the
chthonic divinities. Their worship was wide-
spread, and it seems very clear that in the large
majority of cases those- worshiped in historic
times as heroes were originally gods, who had
been superseded by the growth of the great per-
sonal gods. It was natural that eminent men,
who had seemed to possess somewhat of the
divine essence, should receive reverence as super-
natural beings after death. Such are the
cases of Brasidas. Themistocles. and in later
times some of the founders of philosophical
schools, as Epicurus. From this it seems to
have been easy to worship the living, as in the
case of Alexander and some of his successors, who
were honored as 'savior gods' {6eoi cu^^ptc)- In
Thrace the conception of the heroized dead as
heavenly horsemen is common, but the word
niero' has become the name of a mighty god. to
whom dedications are frequent. For the I>est

brief account of the growth and character of the
hero-worship in Greece, consult: Usener, Oot-
ternamen (Bonn, 189G) ; more elaborate, but in
their discussion less satisfactorv, Rohde, Psi/che
(2d ed., Freiburg. 1898) ; Deneken. in Roscher.
l.exilcon der fjriechischrn iind romisehcn ily-
tholofiie (Leipzig, 1886-90). with full collection
of authorities: and Furtwangler, Sammlung
Slabouroff, vol. i. (Berlin, 1883).

HEROFDES, hi*-ro1-dez. An early work of
Ovid, a collection of twenty fictitious love-letters
sent by noble women of the olden time to their
estranged husbands or lovers. The theme in
all is the same, but their romantic nature and
dramatic settinc have placed them among the
most popular of Ovid's works. The last sis
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of the epistles are believcJ to In- tlie work of

imitators.

HER'OIN. A derivative of iiiorpliiiu'. It is a

white, iT.vslalliiii', neutral, slightly bitter pow-

der. It "is only slightly soluble in water, but

freely so when a dilute acid is added. The use

of the drug in medicine practically dates from
18!IH. and there is still a diversity of M|iini(in as

to its action and value. Us analgesic elTect is

inferior to that of morphine or codeine, but it

may be used as a substitute when these are not

well tolerated. It seems to be chielly of value in

allaying cough. Kor the relief of dys]iii<ea it is

somclinies etlectual. having given good rcj^ults in

eases due to asthma, cardiac ililalatiou. aneurism

of the aorta, and ura-mia. It has been claimed

that heroin is to tlie respiratory system what
digitalis is to the heart. The dose should always
be small, and it should be used with the same
caution as other derivatives of opium. A single

dose of two and one-half grains has been followed

by great exhaustion, trembling, diminished tem-

perature, a thready pulse of 140, contraction of

the pupil, and impaired vision. Recovery fol-

lowed the administration of caffeine.

H£R0LD, A'riV. Loris .Joseph Feriii.naxd

( I71'l-I8:i.'i I . .\ Krcnch dramatic composer, born

in Paris. .Mthcmgh bis father was a mu-
sician, lie discouraged bis son's musical ambi-

tions, and it was only after his father's

death (1802) that the boy was able to fol-

low his natural bent. In ISOfi he entered the

Paris Conservatory, winning first prize for piano-

playing in 1810, and the Prix de Rome in 1812
with bis cantata Mile, de Ui Vallii-rc. .-Vfter

studying in Rome for three years he went to

Xapics, producing there, in 1815. his first opera.

La riiorentu di Enrico Qiiinto. His next three

or four operas, given in Paris, were successful,

but, owing to poor libretti, were followed by a

series of failures which for a time discouraged

the composer. In 1828 Hfrold was elected a
member of the T^egion of Honor, flis best works.

ilarie (182G). Zanipn (1831), and Le prf aiix

clerrs (1832), are compositions of genuine merit,

and still hold the boards in France and Germany.
Consult .Touvin. IK-rold. sa vie et ses auvres
(Paris. 1808).

HERON (OF. hairoii, heron. Ft. h6ron. Prov.

aifiroii, heron, from OHG. heifiir, heron, AS. hi-

goro : connected with AS. Itcagra. OS. hreiera,

MHO. reif/rr. tier. Hrihrr. heron. Skt. hrnkana,
hrnkara. partridge, and Lat. crocire. Ok. Kpi^tiv

krizein. to seree<>h, Ooth. Iirnpn. cry, OHl!. hruom.
mom. Oer. liuhm, fame, .\S. hror. Eng. rook). A
bird of the genus .Ardea (and allied genera), of

the family .4rdeid:r and suborder Herodii. Tliis

family includes also bitterns and night-herons.

In it the bill is long, compressed, and sharp; the

tail short, the legs and the toes long and slender,

the wings long. Those peculiar patches of soft,

oily feathers called 'powder-down' tracts are al-

ways present—three pairs in the true herons,

one on the brea.st. one on the rump, and one under
the thighs. In the herons— in which genus are

included the species commonly designated egrets

(q.v.). which differ only in unimportant particu-

lars of plumage—the bill is slender hut strong,

forming a compressed and lengthened cone: the
plumage is beautiful, but seldom exhibits very
gay colors, white, brown, hiack, and slate-color,

finely blended, being generally predominant. Al-

though the se.xcs usually are alike in color, few
birds show greater variety of plumage than the
herons, for the breeding plumage is much finer

than that of the remainder of the year, and the
young are usually very dilferent from the adults.

Furthermore, a number of species are dichro-

matic; that is, some specimens show one type of

coloration and other s|>ecimens another type, abso-
lutely without regard to age. season, or sex. ( Si'c

UuiiUDMATi.sM I.N BiRus.) In the herons, one of

the color phases is generally pure white ; the other
phase is more or less colored, and is always re-

nuirkahly dilTerent. (For the use of the plumage
of certain herons as an ornament of costume and
in millinery, which has led to their extinction in

some regions, see Aiuret. ) The body is small in

proportion to the length of the neck and limbs;

the neck is long, and. except in flight, is usually

held curved. In flight the heron carries the neck,

head, and long bill in a straight line l)efore the

body, and the long legs in like manner stretched

out behind. Herons feed mostly on fish, frogs,

and other aquatic animals, and may be seen, par-

ticularly very early in the morning and late in

the evening, standing patiently motionless in

some shallow water, at the margin of a lake or

stream, or on the seashore, waiting till prey come
within reach. In default of their ordinary food,

however, herons sometimes prey on young birds,

reptiles, and the smaller mammalia. They usu-

ally go forth singly in quest of prey, but are

mostly gregarious in their nidification. The
nests are usually built in trees, of coarse sticks

with little lining. The eggs are three or four,

in color blue or bluish green, without spots.

Sec Colored Plate of Egos of Water a\d Game
BIRD.S.

Herons are widely distributed over the glolM^,

but are especially abundant in the tropics and
warm temperate zones. Some seventy-five spe-

cies are known, of which about a dozen occur in

the I'nitod States.

The great blue heron (.irdcci hcrodias) is

about four feet in length from the point of the

bill to the end of the tail, and nearly six feet

across the wings. It is of a delicate srray color

oil the upper parts, except the quill-feathers,

which are black, and the tail, which is deep slate-

color. This common heron generally builds its

nest in a high tree, and many nests are some-
times to be seen in a single tree. In northern

parts of the continent the heron is known only

as a summer bird of passage, but it remains in

the Southern United States all the year. Its

geographical range extends over most parts of the

New World north of the equator. Herons were
formerly in great esteem for the table, although
now disregarded. The common heron (.irdea

cinera) of Europe is very similar to the great

blue heron, but has the tibiic white instead of

chestnut. It is famous as the game which was
most eagerly sought in falconry. Other well-

known .American herons are the little green heron
(.irdea virescen.i) . which is only about a foot

and a half long, the prevailing colors dark green

and brown, abundant throughout the United

States and a little beyond, both north and south

;

the night-heron (yyeticorax ttyctirorax. var.

7ia'riu.i). a mere variety of the European night-

heron, found throughout the United States and
Canada. (See Kight-Hfron. ) The white heron

{.irdea eijretta) and the snowy heron {..irdea

candidissima) are southern species, always pure
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wliite, the former about 00 per cent, larger than
the latter; and the reddisli egret (Ardea rufa),
thi little blue heron (Ardea coerulea) , and the

great white hernn (Ardea occidentalia) , all of

which are dichromatic; the last is the largest

American heron, and is about 4% feet long and 8

feet in extent. The largest known species is the

giant heron of Africa (Ardea Golinlh). which
slightly exceeds these figures. Among other

herons of the Old World may be mentioned the

following: The purple heron (Ardea purpurea)

,

which is of large size, purplisTi-blue plumage, and
wiile distribution I see the (oloreil Plate of

V\'a1)ERS) ; tlie great wliite heron, or great egret

(Ardea alba), is most common in Turkey and
eastward. It is an extremely beautiful bird,

with perfectly white plumage, much of it loose

and flowing. The little egret (Ardea garzetta)

has also white flowing plumage. Consult: New-
ton, Dictionary of Birds ( I.x)ndon and New-
York, 1896) ; Sclater and Hudson. Argentine
Ornithology (London, 1888) ; and American or-

nithologies.

HE'RON. See Hero of Ai.exandbia.

HERON", Matilda (1830-77). An American
actress. She was born near Londonderry, in Ire-

land, and was brought to the United States by
her parents in childhood. She first appeared in

Philadelphia in 1851 as Bianca in Fazio. Her
chief parts were f'amille in La Dame aux
Camelias, and Ulah in De Hoto. She played in all

the principal American cities and visited London
in 1861. She was married to Robert Stoepel, a
musician, in 18.57. but was divorced in 1869.

In the latter part of her life she taught elocution

in New York City.

HERON'DAS, or HERO'DAS (Lat.. from
Gk. 'HpiipSat. or 'Hpwdas) . A Greek poet of the

third century B.C.. born, probably, in the island

of Cos. Of his mimes or mimiambi. as they are

sometimes called, nothing was known before 1890
except a few fragments. In that year, however,
an Egyptian papyrus was found which contains
seven comparatively complete poems and parts

of two others. These are all written in the metre
called the choliambus. or lame iambic trimeter.

L'nlike the works of the earlier iambographers.
such as Archilochus and Hipponax. the poems
of Herondas are not personal in their satire.

They may be discribed as genre pieces descrip-

tive of certain phases of life in the earlv Alex
andrian time, and as such they are extremely

interesting. The realism of these pictures is very
striking. In tlieni the Alexandrian age lives

again in all its hurry and flurry, all its outward
brilliancy and s))iritual poverty. First [mblica-

tion by Kenyon. Clamtiral Texts from Papyri m
the British iilusenm (London, 1891 ) . The latest

edition is that of Crusius. i'nterstiehungcn :u

den Miiiiiamben des Herondas (Leipzig, 1892;
4th ed.. 1904).

HEROPH'ILTJS (Lat.. from Gk. 'Bp6<pt\ot

(c.300 B.C.). A famous surgeon of antiquity,

born at Chahodon in Bitliynia. He studied medi-
cine under Praxagoras, one of the followers of

Hippocrates, and afterwards went to .\lexandria

in Egypt, where he became famous, and was
one of the founders of the medical school in that
city. His followers later spread to Pergamum,
Laodicea, and elsewhere. Herophilus's greatest
services were performed in the field of anatomy.

HERPETOLOGY.

HERO 8
FOUNTAIN.

He discovered the nerves and made important
observations in connection with the eye. Sev-

eral names which he gave to different parts of
the body are still in use. one such,
toculnr Herophili, recording his ,;^^^,

own name. He is said to have ri'jXj

practiced vivisection upon con-

demned criminals. His writings
were numerous, but we have only
fragments thereof.

HERO'S FOUNTAIN (named
from its inventor. Hero of Alexan-
dria ) . A pneumatic apparatus, in

which a vertical jet of water is pro-

duced by the pressure of condensed
air. A simple form of the appara-
tus constructed of glass tubes is

shown in the annexed figure. The
column of water in the left-hand
tube compresses the air in the
lower vessel ; this causes an in-

crease of pressure on the surface of

the water in the upper cistern, and
causes it to gush out at the jet.

HEROSTRATUS (Lat., from
Gk. HpoiTTpaTos) . An Ephesian,
who, from a desire for future fame,
set fire, in B.C. 356. on the very
night on which Alexander the
Great was bom, to the magnificent
Temple of Diana at Ephesus ; only
the walls and a few columns were left standing.
Herostratus expiated the deed by a' painful death,
and the Ephesians passed a decree that his name
should never be mentioned. It was revealed by
Theopompus.

HER'PES (Lat., from Gk. lpTrr,s. herpes,
from ipuTfiv, herpein, Lat. serpere, Skt. aui/i. to
creep). A cutaneous eruption, characterized by
spreading or creeping from place to place. The
term was formerly applied to several different
diseases, including eczema, psoriasis, lichen, and
seborrlia-a, as well as zona, to which it properly
belongs. Zona, or herpes zoster, is a cutaneous
disease of trophic origin, occurring as a sequence
of various lesions of the nervous system : it is a
dermatosis of nervous origin—a fact established
by pathologists. The disease is of an acute, inflam-
matory nature, characterized by a set of vesicles

as large as a split pea. occurring in clusters and
following tne course of a peripheral nerve. The
course of the afl'ection is from ten to fourteen
days in each locality to which it spreads, each
irregular cluster of vesicles going through the
process of increase, maturation, and decline, each
vesicle drying into a scab. The inflamed areas are
exquisitely tender to the touch, sometimes itehing
at the same time. Soothing and cooling applica-
tions should be made, avoiding ointments whose
base is grease. (Galvanism is of benefit. Appro-
priate internal treatment for the nerve condition
nnist be employed. Herpes zoster is popularly
called 'shingles.'

HERPETOL'OGY (from Gk. tpirrrA.', her-
peton. reptile, froin fpireix, herprin. to creep -f-

-\oyla, -logia, account, from X^eii", legein. to
say). That branch of natural history which
treats of reptiles and formerly included the
amphibia. Now. however, the term is restricted
to the Reptilia 'proper, which itH-ludes lizards,

snakes, turtles, crocodiles, alligators, and various
extinct aquatic and terrestrial reptiles. The first
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attempt at a sysl^-iimtif arruiijjciiiont of reptiles

was made by Hay (l(i!)3), but lie diii nut clearly

I'Oiiiprehentl tlicir relationships, iiur ditl lie give

the j;roiip a name. Liniia'us (l73JliS) classed

tortoises, lizards, and serpents as aniphiliia, and
recoyiiizcd two subj;roiips, (1) thost? with and
(2) those without led. lie included in this clasa

those forms which we to-day call anipliibia, and
later he addiMl branch iiL^^tegous lishes. t>l course,

such an arbitrary cla.ssilieation. without any iiior-

].liologieal foundation, was soon rcplacvd by
others. Linna'us recognized 2l;i siwcics and 10

genera. Cuvier (1S17-21I) practically adopted
the elassilieation of Brongniart (17UU), in which
four orders wore rceoj,'niz»>d : (1) Chelonia; (2)

iSauria (lizards and crocodiles); i3) Opliidia

(serp<'nts and provisionally the cacilians) ; and
(4) Hatrachia, the latter correspoiidinj^ to our
present Amphil>ia niiiuis the ca'cilians. The splen-

did addilicns to oui knuwlcdye ot their aiiatonii-

cal structure, nnide by such men as Johannes
Miiller in Germany, dwcn and Huxley in Enj;-

land, and Cope in America, and an iitcreascd

knowledge of the cmbryolofjical development of

some puzzling forms, has greatly added to the

accuracy of our elassilieation both of the Reptilia

and the Amphibia. The light which has been shed
on the relationship of the groups by paleonto-

logical researches of the |)asl century particularly

has also been of inestimable value in the estab-

lishment of our present elassilieation, for which
see KrcfTii.ic.

HER'PETON (Gk. ipireTbv, reptile). An ex-

tremely rare snake of Soullica^tern Asia. It be-

longs to a family ( Uomalopsida;) of colubrine

viviparous water-snakes, which prey upon fish

and crustaceans, and often moor themselves by
curling the prehensile tail about some waterside
branch or root. This species {IJciiielon tot-

tuculiiluiii.) is peculiar in having two forward-
pointing appendages covered with scales on the
snout, supposed to be organs of touch. Compare
Lanuaha.

HEBREBA, ilr-riTrA, I^rxaxdo de (1534-

07). .\ S|i;iiiish poet, born at S<>ville. the head of

the sivcalled Seville school of lyric poetry in the
si.xtwnth century. When advanced in life he
took orders. He was master of the Greek, Roman,
and Italian literatures, and was a man of pro-

digious learning. As a poet he ranked so high
in the opinion of his contemporaries that they
bestowed upon him the appellation of the 'divine.'

Like his acknowledged master, (iareilaso de la

Vega, he sings ehielly in the foreign Italian

strains, and is particularly successful in the
canrii'm and the soneto. His masterpiece is the
canci^n (or ode) I'or la viloria dc Lepnnto.
Many of his erotic poems are remarkable for

tender feeling, and his odes frequently display
a lofty enthusiasm : hut the expression is some-
times east in too classical a mold, and consequent-
ly wears a certain air of artificiality. Herrera
himself prepared for publication a volume of his
verse. Alguiias obrnf, (Seville, 1.582). to which
additions were made in an edition by Pacheco
(IGl!)). The poems are to be found also in

Ramon Fernandez. I'oixins castelhinas (1808),
and in the liihUotern <Ir nutnrcs enpaiioles. x.\xii.

(Madrid, 1872) : selections in Ford, A Spniiuih
Antholnciji (New York. 1!)01). His chief his-

torical work is the Ifrlncidn de la guerra de
Chipre y hatalla dc Lcpanto (1572), and he

18 HERRERA.

translated from the Latin of Staplelon a
life of Sir Thomas Alore. In 1580 he pub-
lished an annotated edition of the jiuems of

Garcilaso. Consult: Fernando de Ilvrrvrti, Con-
Irovcrsia sobre aiwlaciones d las o6ra« dc Oar-
cilaao de la \ega: i'ocsias iiu'ditat (Seville,

1870) ; Morel-Fatio, L'hymnc stir Lipante (Paris,

18U3) ; Lasso de la W'ga. llialuria dc la vscuila
povlicu secillanu (Madrid, 187tj) ; Boureiez, in

the Aiiiiulen dc la t'aculli dcs Ivllrea de Bordeaux
(Hordeau.x, 1891).

HERRERA, Fbancisco ue ( 1576-1G56) , called
Kl \'icjo (the elder). A Spanish painter of the
school of .Seville. He was tiie lirst to emancipate
himself from the Italian manner then dominant
in Spain, and to assume the vigorous naturalis-
tic style afterwards adopted by Velazquez (q.v.).

He may therefore be regarded as the founder of

tlie new national school of .Spain. Herrera was
born at Seville in 157<i, and studied i)ainting with
Luis Fernandez, who painted in the Italian man-
ner. He soon emancipated himself from this

master, and founded a school of his own ; but
his unbearable temper drove awaj' his pupils,

among whom was Velazquez, and even his own
sons. A carver in bronze, Herrera was aeeu.sed of

coimt«rfeiling money, and in order to avoid arrest
he look s;uictuary in the .lesuit College at Se-

ville. \\ bile there he painted the "rriumph of

Saint llcrmengild." now in the Museum of Seville

—a picture of such merit that when it was seen
by Philip IV. on his visit to the city he pardoned
the artist. .After his release Herrera Ix-came

more unbearable than ever. His wife left him;
his elder son, called El Kubio, died of consump-
tiim : and his younger. Herrera el Mozo, robbing
his father of his money, lied to Italy. In llioO

the father went to Madrid, where he died in ItioO.

His subjects are generally sombre and tragic,

and are mostlv of a religious nature, alth(jugh he
sometimes painted genre. They contain all the

([ualities of a great artist; a design grandiose but
correct and true to nature, especially in the
nudes; a harmonious color, laid on in great
masses. He painted both in oils and al fresco,

but most of his fresco-work has disappeared. His-

principal works are at Seville. Among them are
the "Last Judgment," in the Church of San Ber-
nardo; four great pictures in the archicpiscopal
])alacc. representing the "Fall of Manna." "Moses
Smiting Water from the Rocks," the "Marriage
at Cana," and the "Miracle of the Loaves and
Fish(>s;" "Saint Peter," in the Cathedral; and
"Saint Basil," in the Museum : "Saint Augustus
and Saint .Jerome." in the Montpensier Collection,

Seville. The Louvre has two excellent examples,
"Saint Basil Pictating His Doctrine," and the

"Israelites Gathering Manna in the Desert;" the
IMuseum of Dresden, a "Saint Matthew." The
frescoes with which lie ornamented the facade of

the convent of La Merced, at Seville, have perished.

as have also those at Madrid. Luckily the artist

himself etched a number of the latter, showing
great skill in this branch of art, as is further
evident from his print. "Saint Peter."

His son, Francisco Herrera (1622-85), called

El Mozo (the younger), after be had fled to Italy,

jiaintcd pictures of various subjects, especially of

lish. the latter with such siiccess (bat he w.is

called "II Spagnuolo degli Pesci." In 1(556. after

bis father's death, he returned to Seville. Tn 1660'

he was one of the founders of the academy there,

but on account of his jealousy of Murillo (q.v.)^
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who was made president, while Heirera was vice-

president, lie wont to Madrid in lUOl. He became
Court painter to Philip IV., and master of the
royal works under Charles 11. In this office he
figured as an architect, assisting in the renovation
of the Cathedral of Saragossa. His work as a
painter was brilliant, but manneristic. His works
include the "Four Doctors of the Church Adoring
the Host," iliiseum of Seville ; the '"Immaculate
Conception," and "Saint Hermengild," now in the
Prado lluseum ; and the frescoes of the Chapel of

Our Lady of Atocha, "The Ascension of ilary,

'

his chief work. Consult: Bermudes, Diccionario
do los max iUuslro.s profesores (Madrid, 1800);
Stirling Jlaxwell, Annals of the Arlistsi of Hpain
(London, 1848).

HERRERA, Jos£ JoAQnN de (1792-18.i4).

A Mexican general, born at Jalapa. He rebelled

with Iturbide (1821), but opposed him when he
was made Emperor. Herrera was Slinister of

War; President of the Supreme Court; was
President for three months and a half in 184.5;

was Santa Anna's lieutenant in the war with the

United States of America ; and was President
again (1848-51).

HERRESHOFF, her'res-hof, Joiix B. (1841
— ). An American naval architect, born in Bris-

tol, R. 1., and a brother of Xathaniel Herreshoff.

He is a descendant of .John Brown who headed
the attack on the Gaspee, and early showed both
inventive ability and love of the sea. Although
he became blind at fifteen, he built up and man-
aged the business of the HerreshotT Manufac-
turing Companj', which succeeded Edward Bur-
gess as designer of the defenders of the America
cup, and many stories are told of his wonderful
grasp of detail and of his perfect freedom of

movement in shop and on board ship.

HERRESHOFF, Nathaniel Greene (1848
— ). An American naval architect, born at Bris-

tol, K. I. He was educated at the Massachusetts
Institute of Technology, and made a special tech-

nical study of engineering in the Corliss Works
at Providence, R. I., where he assisted in the
construction of the large engine which furnished
motive power for all maehineiy at the Philadel-

phia Exposition of 1S7G. He became superinten-

dent of (he Herreshoff ilanufacturing Company,
boat-builders, at Bristol. R. I., and designed

numerous torpedo-))oats and yachts. Among the

high-speed torpedo-boats designed by him for the
United States Government were the Lir/httiing

and the Cushinq. His reputation in connection

with racing yachts dates mainly from the tri-

umphs of the Glorianu in 1801. Tiie success of the
four craft built for contests in defense of the
famous America's cup. the Vijjilant, Defender,
Columbia, and Iicliance, placed him among the

foremost of his profession. He introduced many
innovations in the architecture of racing yachts,

and invented a coil boiler for use on steam vessels

built by the HerreshoflF Company.

HERTIICK, KDW.\Rn Ct.Arnirs (1811-02).

An Ameriean meteorologist, born in Xew Haven,
Conn. He was librarian at Yale College from
1843 to 1858, and treasurer from 1852 until his

death. He made noteworthy contributions to the
knowledge of meteorology, meteoric showers, the
Aurora Borealis, and the zo<liacal light. He was
likewise an entomologist of distinction, and de-

voted nine vears to the study of the Hessian flv

and its parasites. His reputation is one of the
treasures of Vale College.

HERRICK, Robert (1591-1674). An Eng-
lish poet, burn in London. He was educated at
Cambridge, and in 162!) was presented to the
Vicarage of Dean Prior, Devonshire. Ejected from
his parish by the Long Parliament in 1647, he
repaired to London. In 1648 appeared a collec-

tion of his poems, in two parts, bound together,

bearing the titles flesperides and AoKe \umberis.
Some of these poems, however, had been finding

their way into print ever since 1635. On the

restoration of Charles II. he was reinstated in

his old living, where he died. His poems, which
are mostly lyrical, are graceful and melodious,

and show much fine fancy. They vary in subject

from amatory verses, pagan in tone, to pieces of

deep religious feeling. .Such songs as "Cherry
Ripe" and "Gather Ye Rosebuds While Ye May,"
are universally known. They and scores of others

are exquisite in sentiment and admirable in form.
Though duly appreciated in his own time, Her-
rick was neglected for more than a hundred years
after his death. Rediscovered in the nineteenth
centur)*, he has steadily grown in favor. There are
editions of his poems by Hazlitt (London, 1869),
Grosart (ib., 1876), Palgrave (selections, ib.,

1877). Pollard, with critical essay by Swinburne
(ib., 1891), and an essay by Gosse in Seventeentli
Centunj Htudies (ib., 1883).

HERRIO, her'riK, Hans (1845 92). A Ger-

man poet and dramatist, born in Brunswick. He
studied law at Berlin and Gottingen. and at

first was employed in the Berlin city court, but
after 1872 devoted himself entirely to literature.

was editor of the Dcutschei- Tafieblatt from
1881 to 1888, and wrote many plays that attained

wide popularity. His Fest»piel, written for the

Luther Jubilee in 1883, was especially successful.

His dramas, which are more distinguished for

elegance and force of diction than for posi-

tive dramatic skill, comprise: Alexander der

(Irosse (1872); Kaiser Friedrich der liolhart

(1873); Jerusalem (1874); Der Kurprinz
(1876); Konradin (1881): Barald der Wikiiiff

(1881), which was set to music by Andreas Hal-

l^n; Drei Ojierndichtiinfien (1881)": Nero (1883) ;

rolnmbus (1887) ; and Christnacht (1887). His
other writings are: Die Schiceine (1876) : Mtiren

tind Geschichten (1879); Der dicke Koniir

(1885) ; Die Meininger. ihre Gastspiele und deren

Dedeutung fiir das deutsehe Theater (1870);
Luxustheater und Tolksbiihne (1886); Veber
christliche Volksschauspiele (1891); and Daa
Kaisrrhiieh (1891).

HERRING (AS. hiring. OHG. harinc, Ger.

Heriiig. herring, from AS. here, OHG. hari, heri,

Ger. lleer, army: in allusion to the shoals in

which the fish moves). A fish of the family
Clupeidse, belonging to the genus Clup'ea. very
closely related to the shads and sardines. Her-

ring aj-e soft-rayed fishes, with a compressed body
and rather large cycloid scales. The head is

naked, and the caudal fin is forked. Thev occur

in all the northern seas, and make periodic mi-

gi-ations from the deeper waters to the shore for

the purposes of spawning. In the more northern

regions this occurs during the spring and early

summer: in the more southern regions, in July to

December. The averase yield of eggs is about
30.000 to the fish, with a maximum of about

55.000. Thev are laid in shallow waters and are
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slightly glutinous, sticking in clumps to rocks

etc., on the bottom. The young herring probably

remain on the shallow spawning beds all the

year. At this period of spawning they swim in

great schools, and arc taken in vast numbers for

conunercial purposes. The herring hshcries are

ver)' extensive both in Europe and America. The
estimated :innual catch is a.DDO.OOO.OUO. weigh-

ing one-half that many pounds. They are largely

smoked, salted, and canned. The young in cer-

tain regions are canned as sardines. Fresh her-

ring are nuich used as bait for cod and other

fishes taken by line. See I'l.siiKRlE.s.

Herring live on minute crustiu-eans and larval

forms of a great variety of animals, which they

strain out of the water, and are tlieiiiselves

preyed upon to an eiuirmous extent by coil, had-

dock, sharks, and other fishes, and by sea-birds.

Tlie conimim herring {('liiixii harciigiis) fre-

quents both sides of the .Ulantic sovithward to

the thirty-seventh parallel. It attains a maxi-
mum length of about 17 inches, the usual average

being about 12 inches. The California herring

(f'liipcii I'alldsi) strongly resembles the Atlantic

one in form and habit, and is about equally abun
dant and an important food-fish. There are other

less vahinble species, belonging to this or a re-

lated genus. Thus the various species of alewife

(q.v. ) are kno\ni as "herrings,' with distinguish-

ing adjectives. The 'lake' or 'Michigan herring,'

however, is an entirely unrelated form, being a
salnionoid (see Cisco), although greatlj- resem-
bling the common herring in form and general
appearance. Consult, for an extensive natural
historj- of the herring family. Goode, Fi.ih-

eri/ Indu.strirs. Section I. (Washington, 1884).
See Plate of Herring Asn Shad.

HERRING, .loiix FREnERUK (1795-1805).

.\n English animal |)aint''r. horn in Surrey. He
wa^ for many years a coachman, and during this

lime and afterwards dcvijted himself to iiainting

pictures of horses. His racing and coaching pic-

tures have often been lithographed. Tlie "York
Stage." the "Mail Coach." and the "Mail Change"
are spirited representations of methods of travel-

ing in the early days of the la.st century. He .tlso

did a series of portraits of the Derby and St.

I.eger winners. His genre picture, "A Frugal
iMcal," is ill the Xational Gallery, London.

HERRING-GULL. See Gill.

HERRING-HOG. A porpoise; especially, in

Niw i;ii'_'l;uiil. till' common small harlior por-
pnise. al~ii imDciI •pulling pig.' See Porpoise.

HERRINGS, Battle ok the. See Fa stole,
Sir .loiix.

HERR'MANN, Alexander (1844-96). An
.\iiiericnn prcstiiligitateur. born in Paris, .\fter

public pcrfonnances in various European cities

ifroni IH.ir;. he appeared in 1801 in the I'nited
States, and in the same year was naturalized.
He traveled professionally all over the world,
even to the Far East, the home of the sleight-of-

hand art. where he was received with amazement.
In 1874 he made his first transcontinental tour
of the Cnited States. As a master of pure
sleight-of-hand, and as a performer who united
the entertaining with the mystifying, he has
pcrh:ip-i never been surpassed.

HERRMANN, her'niAn, or HEERMANS,
hrir'niiins. or HARMAN, hiir'man. .\fni stine
(10n.')-80). An .\merican colonist, active chiefly

in the afTairs of New Netherlands, and after-

wards in tho.se of Maryland. He was bom in

Prague, Ijohcmia, and after receiving an ex-

cellent training in modern languages and mer-
cantile life, entered the service of the Dutch
West India Company. It is said that he came
to \'irginia in 1029, and that he wa.s the original

fouiiilcr <;f the tubacco trade of that colony. Hav-
ing settled in New Ainsterdam in 104.'t, he began
to take an important share in the civic life of

the Dutch st'ttlemenUs. and was of much service

in regulating the relations of New Netherlands
with UIkkIc Island and .Maryland. Having btrn

sent to -Maniland in 1059 to uphold the rights

of New Netherlands as against the claim of Lord
Baltimore to the Delaware Kiver, he presented the

case of his colony with great force, and the Slate

of Delaware is believed to have owed its existence

to the arguments established on that (x'casion.

He later obtained from Lord Baltimore a <'harter

to found Cecil town and county in .Maryland, and
induced some New Amsterdam |)eoplc to go there

with him. Having made a valuable map of Mary-
land and Virginia, he rifcived land grants
amounting iji all to ,30.000 acres, with manorial
privileges. He was given the title of Lord of

Bohemia Manor, became a member of the Gov-
ernor's Council, a justice of Baltimore County,
and in 107.'* was made a commissioner to treat

with the Inilians. His (h'scendants were lords

of Bohemia Manor until 17.35.

HERRMANN, hcr'man. Ern.st Adolf (1812-

84). .\ tMrinan liistorian, born at Kiimmers-
walde. He studied at Dorpat, and at Berlin

under Ranko. and then lived in Dorpat ( 18.37-39)

and in Dresden. In 1847 he became doeent at

Jena, then professor of history there, and after-

wards (1857) at Marburg. His work was most-

ly on the history of Russia: especially important
was his completion of Strahl's Gcschirhtr dm
russisrhcn Staates (1840-00). Among his other

writings are: Beitriitic :ur (Irxchirhir den rus-

sischcn Krichs (1843); Die 6Ktrrrcirhisch-preu»-

sischc Alllaiiz rom 7. Fcbruar 1792 und die

ziceite Tciliintj Polens (1861), which was an
attack on Syhel : and Peter der Orosse und der
Znr-iriltrh 'itixei (1880).

HERRNHUT, hcrn'hoCt. A small town in

the Kingdom of .Saxony, situated on the southern
slope of the Hutberg. 1 1 miles from Zittau (Map;
(jemiany, F 3). It is noted throughout Ger-
many as the central seat of the Moravian Broth-
erhood. The town has manufactures of linen,

furniture, etc., the |)roducts of Ilerrnhut being
famous all over Germany. The community was
founded in 1722 by a colony of persecuted Alora-

vians, some of whom were descended from the old

Bohemian and Moravian Brethren. In coming
into Saxony they were sheltered and protected by
the pious Count Zinzendorf, to whom Herrnhut
belonged. Population, in 1900, 1242, including
830 Moravians.

HERTRON, Francis .Jay (1837-1902). An
American soldier. He was l)Orn in Pittsburg, Pa.;

graduated at the Western I'niversity of Penn-
sylvania in 1853, and after 1850 engaged in busi-

ness in Towa. He served in Iowa volunteer regi-

ments in the Civil War. liecoming brigadier-

general of volunteers in .luly. 1802. for a time
commanding the .Army of the Frontier, and being
made major-general of volunteers in Novemlier,

1802. At Vieksburg he commanded the left wing
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of the investing forces, and at the close of the

war received the surrender of the Confederate

forces west of tlie Jlississippi. He resigned in

1865, entered on tlie practice of law in New
Orleans, was United .States marshal of the Dis-

trict of Louisiana from 1807 to 18G'.t, and was
Secretary of State of Louisiana in 1872-73. He
subsequently practiced law in New York City.

HERRON, Oeorge D.wi.s (18G2— ). An
American olergjnian and writer, born in Monte-
zuma, ild., and educated at Kipon College. Wis-
consin. He held Congregational pastorates at

Lake City, Jlinn., and Burlington. Iowa, and in

1893 became professor of applied Christianity

in Iowa College. Opposition to his teachings led

him to resign in 1900, and he then initiated a

social crusade in Chicago and New York, found-

ed the fiocial Crusader, and lectured upon "The
Kconomics of the Kingdom of Heaven" and simi-

lar topics, chiefly advocating a transformation
of the present economic order into conformity
with the Christian principle of the brotherhood
of men. He aroused great controversy through-

out religious circles generally in 1901 by his

separation from his wife, his second marriage,

and his published theories regarding a free mar-
riage relation. At a meeting of the Iowa Con-
gregational Council he was deposed from mem-
bership. His principal writings are: The Larger
Christ (1891): The Call nf the Cross (1892);
A Plea for the Gospel (1892) : The Xew Redentp-

tion (1893) : The Christian Sorietit (1894) : The
Christian State (189.5); Between Ccesar and
Jesus (1899).

HERSCHEL, hPr'shcl. C.\Roli>e LrcRETl.\
(1750-1848). A German-English astronomer, sis-

ter of Sir William Herschcl. She lived in Hanover
till 1772. when she came to England to live with

her brother at Bath. When he turned astronomer,

she Ijeeame his constant helper, and on his being

appointed private astronomer to George III. act-

ed :is his assistant in the famous observatory

at Slough, receiving a small salary from the

King. She found time for a series of independ-

ent observations with a small Newtonian tele-

scope made for her by hev l)rother. Her special

occupation was to scan the heavens for comets,

seven of which she discovered, in regard to five

of which she has the credit of priority of dis-

covery; and several remarkable nebuUc and clus-

ters of stars included in lier brother's catalogues

were described from her original obsen'ations.

In 1798 she published A Ciitalofiue of Stars taken

from .Wr. Flaiiisteed's Obserrations, etc. Tliis

work was published at the expense of the Royal

Society, and contained olil stars omitted in the

British catalogue. Slie lived with her brother

during the whole of his career, and on his death,

in 1822. returned to her native country. In 1828

the Royal StK-iety conferred on her their gold

medal for completing the catalogue of nebulse

and clusters of stars observed by her brother.

She was afterwards chosen an honorary member
of the Royal Society. Consult: Mary C. Her-
schel. Memoir and Correspondence of Caroline

Uersehel (London. 1876) ; Clerke. The Uersehels

and Modern Astronoinii (London. 1893).

HERSCHEL, Sir .Tony Frederick W'ii.t.iam

(1792-1871). An eminent English astronomer,

the only son of the astronomer \\"illiam Herschel.

He was born at Slough, near Windsor. March 7,

1792. and was educated at Saint John's College,

Cambridge. His first publication was A Collec-

tion of Examples of the Application of the Cal-

culus of Finite Differences (1820). In 1822 he
applied himself especially to astronomy, using
his father's methods and instruments in observ-
ing the heavens. For a time he worked with
Sir . .James South in ree.xamining the nebu-
liE and clusters of stars described in his father's

catalogues. The results of the reexamination
were given in 1833 to the Royal Society in the
form of a catalogue. The catalogue contained
obsenations on .v2.5 nebulie and clusters of stars

not noticed by his father, and on a great number
of double stars—in all. between 3000 and 4000.
His "Treatise on Sound" appeared in the Encyclo-
pedia Metropolitana in 1830. and his "Treatise
on the Theory of Light" in the same work in

1831. in which year also appeared in Lardner's
Ci/elopcedia his "Preliminary Discourse on the

Study of Natural Philosophy." In 1836 appeared
his "Treatise on Astronomy," in Lardner's Cyclo-
pwdia. At this time Herschel was at the Cape
of Good Hope, where he arrived in .Januarj'.

1834, with the intention of completing the survey
of the sidereal heavens by examining the Southern
Hemisphere as he had done the Northern. Here
he establi-shed his observatory at a place called

Feldhausen. six miles from Table Bay. On
March o. 1834. he commenced his observations,
which were embodied in his Results of Astro-
nomical Obserrations Made During 183^-38 at

the Cape of Good Hope ; Being a Completion of a
Telescopic Surrey of the Whole Surface of the

Visible Heavens. Commenced in 1S25 (1847).
On his return to Englainl, in 1838. honors were
showered on him. He got the Royal Society's

gold medal in 1820; he now was made a D.C.L.
of Oxford, was created a baronet, succeeded the

Duke of Sussex as president of the Koyal So-

ciety, and in 1848 lie Ijeeame president of the
Koyal Astronomical Society. In 1849 he pub-
lished his Outlines of Astronomy. In 18.50 he
was appointed master of the mint. This office,

on account of ill health, he resigned in 18.55.

Consult Clerke. The Dersehels and .Modern .As-

tronomy (London. 1895). For a list of his con-

tributions, consult the Royal Society's great cata-

logue.

HERSCHEL, Sir William (17381822). An
eminent CkMnian-English astronomer, born at

Hanover. Germany. November 15, 1738. The
son of a musician, he was educated specially as

a professional nuisician. In 1757 he went to Eng-
land, where he Ijecame a teacher of music in the

town of Leeds, from which he went to Halifax

as organist, and subsequently (1700) in the same
capacity to Bath. Here he would seem to have

first turned his attention to astronomy. \Aant-

ing a telescope, and unable to afTord a reflector,

he made one for himself—a Newtonian, of five

feet focal length—and with this applied himself

to study the heavens. In 1781 he made his first

discovery, a new planet, which at first he took for

a comet. It was detected by an exhaustive proc-

ess of surveying the heavens, which Herschel wa.s

the first to follow, taking the stars in regvilar

series, and examining them in all their groups

through the same instrument. The result of his

discovery was his appointment to he private

astronomer to George III., with a salary of

£200 a year. He then went to live at Slough,

near Windsor, where, assisted bv his sister Caro-
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line (q.v.), he continued his researclics. He wns
knighted by George 111., and made a D.C.L.

by the University of Oxford; he boiaine rich,

piirlly through his wife's jointure, and partly

through selling mirrors for relloeling telesfoi)es.

He died at .'Plough, August 2.3. 1H22.

Uersehcl contributed sixty-nine papers to- tho

Philosophiml Tniiisactions between the years

1780 an<l 181.5, and to the first volume of Me-

moirs of Ihe Aslrouomical Socicly he contributed

a paper, "On the Places of 145 Xew Double Stars."

He greatly added to our l<nuwlc<lge of tlie solar

system; he discovered l'ran\is and six satellites,

and two satellites of Saturn. Besides this, he

determined the period of ri)tation of Saturn and

that of Venus, the existence of the motions of

binary stars, the first revelation of systems be-

sides our own. He threw new light on the Milky

Way and the constitution of'nebulie. and, in fact,

was the first to give the human mind any con-

ception of the immensity of the universe. When
in 1780 he began his researches, less than 1.50

nebuhr were known, but as a result of his obser-

vations the nuud>er increased to nearly '2500, and
through him the nebuhe acquired a new impor-

tance in the universe. He advanced, in the

earlier period of his researches, the theory that

the nebuhe were clusters of stars, the component
stars being too faint, on account of their inunense

distance, to be seen separately. For the e.xpla-

nal ion of some of the nebula;, among them the

nebuhe of Orion, he, however, reverted to the

old theory, that the nebuhe were masses composed
of a shining lluid of a nature unknown to us. His
catalogue of double stars, nebuhe. etc., and tables

of the comparative brightness of stars, and his

researches in regard to light and heat, would
of themselves entille him to the first rank as an
astrimomer and nliysicist. He erected a monster
reflecting telescope, as it was then considered, of

40 feet focal length and 4-foot apertures. U was
begun in 1785 and finished in 178!), on Augu.st

28th of which year he, by means of it, detected

the sixth salellile of Saturn, and on the 17tli of

September a seventh. Consult Ilolden. .Sir Wil-

liam Uersehcl: His Life and Works (Xew York,

1881).

HEBSCSELL, r.\ni!Kn. l.ord (lS:i7-nn). An
English lawyer and pcditician. After complet-

ing his education at Hoiui and University College,

London, he entered at the l)ar in ISOO. and in

twelve years was Queen's counsel. He was re-

corder of Carlisle in 187:1-80. member of Parlia-

ment for Durham (1874-85), Solicitor-General

under Gladstone (1880), and was knighted the

same year. He was raised to the peerage six

years later and made T.ord Chancellor. He was
president of the royal commission to inquire

into the proceedings of the Metropolitan Board of

Works (18SR). and once more Lord Chancellor in

1892. He died in Washington. D. C, while
serving as chairman of the Anglo-American
Joint High Commission.

HERSENT, .ar's-iN', Lon.s ( 1777-lSfiO). A
French historical painter, born in Paris. He
studied under Rcgnault and David, and won the

Prix de Bome in 1707. In 1817 he attracted

some attention by his "Daphnis et Chloe." His
best picture. "L'abdication de Gustave Wasa"
(1819), painted shortly afterwards, was de-

stroyed. Several nf his works are at Versailles.

After 1824 he painted principally portraits, such

HERTEB.

as those of the Due d'AngoulPme, Louis Philippe,

and tjueen Anifdie. Hersent is an excellent rep-

resentative of the classic school of David.

HEBSFELD, hfrs'folt. An ancient town in

the Prussian Province of Hesso-Nassau. situated

on the Fulda, 23 miles hy rail from Fuhia (Map:
Prussia, C 3). It still retains a portion of its

old fortifications, and contains an ohl church
dating from the thirteenth century; the ruins of

a collegiate ehvirch, originally built in Ihe elev-

enth and twelfth centuries, and destroyed by the

French in 1701 ; the remains of the Benedictine

Abbey of Hersfeld ; and an old Bathaiis. There
are manufactures of cloth, cotton goods, and
leather. The Abbey of Hersfeld, founded in 770,

by Lullus, Archbishop of Mainz, enjoyed great

renown through the Middle Ages. Population, in

18110, 0758; in 1900, 7908.

HEBSTAL, her'stiU, or HERISTALL. .\

manufacturing and mining place in the Province

of Li&ge, Belgium, extending along the left b;ink

of the Meuse for about three miles imnu-diately

below the city of Li&ge, of which it may he con-

sidered a suburb ( Map : Belgium, D 4 ) . It has ex-

tensive metal-works and coal-mines in the vicin-

ity; its population is made up chiefly of the
workingmen employed in the mills and mines.

Some ruins still exist of the Castle of llerstal,

the birthplace of Pepin le Gros (father of Charles

Ahirtcl. and great-grandfather of Charlemagne),
from which lie has his title of Pepin of Herstal.

Population, in 1S90, 13,877; in 1900, 18,105.

HERTEL, hOr'td, Alrert (1843—). A (Ger-

man ])aintcr, born in Berlin. He studied at the

Berlin Academy, where he became professor in

1875, and of which he was elected a member in

1901. His landscapes are notable for stylo and
fine coloring; among them are: "The Via
Flaminia" (1872) ; "Olive Harvest in Capri"

(1872); "After the Storm on the Coast of

Genoa" (1878) and "Northern Coast Scene with

Fishermen Returning" (18S3). both in the Na-
tional Gallery. Berlin; "Road Between Rapallo

and Santa Margherita" (1892, bought hy Em-
peror William II.) ; and "View in the Roman
Campagna" (1896). He also painted decorative

subjects.

HERTEL DE ROtTVILLE, .Irtel' de roo'v.'l',

Francis ( lli43-1722 ) . A Canadian soldier, born

in Three Rivers, Maurice County, Quebec. As a
woodsman and Indian fighter he was widely
known for valor and resourcefulness. Captured
by the Iroquois in 1081, he bore various tortures

with such fortitude that, instciul of being put

to death, he was adopted by the tril)e. After a

time, however, he escaped from the Indians and
rejoined his comrades. Acting as one of Fron-

tenae's lieutenants in 1690, he ravaged settle-

ments in the lower part of Maine, escaped by
adroitness from the greatly superior force of the

English colonists, and united with the band at-

tacking Falmouth, now Portland, where his

strategy- aided in the speedy capture of the vil-

lage. Louis XIV. promi.sed to reward him with

letters of nobility, which he did not receive,

however, until twenty-six years afterwards.

HERTER, ALnERT (1871—). An American
figure painter, born in New York City. He stud-

ied at the .'\rt Students' League there and at

Connan's, and under .T. P. Laurens in Paris.

Afterwards he traveled in Japan, and was influ-
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«need by Japanese art. His work has fine deco-

rative qualities, and his color is rich and well

handled. He received honorable mention at the

Salon of 1890, and a bronze medal at the Paris
Exposition of 1900.

HEBTEE., Ekxst Gl'Stav (I84G— ). A Ger-

man sculptor, born in Berlin. He studied at the

Berlin Acadeni3,and as a pupil of August I'^ischer,

Blilser, and Albert Wolff, was elected a member
of the Academy in 1885, and obtained a profes-

sorship there in 1889. His work is careful in

execution, but often formal and undistinctive.

Among examples of it may be cited such imita-

tions of the antique as "Alexander the Great
Studying" (187G) and "The Wounded Achilles"

(1879), both in the National Gallery at Berlin;

"Moses Breaking the Tables of the Law" ( 1881 ) ;

a statue of Helmholtz in the grounds of the Ber-

lin University (1899); a fountain commemora-
tive of Heine in New York; a statue of William
1. at Hnltcnau (1000) ; and various decorations

for ])ublic structures.

HEKT'FORD. The capital of Hertfordshire,
' England, a municipal borough and market-town
on the Lea, 26 miles north of London by rail

(Jlap: England, F 5). The fourteenth-century

Church of All Saints, destroyed by fire in 1891,

has been replaced by a fine Perpendicular edifice;

the shire hall and corn exchange are the chief

of several important public buildings. The town
has a preparatory branch of Christ's Hospital, a
grammar school, and several charity schools. It

owns the water-supply, markets, and a free

public library, and school of art. Its industries

and trade are chiefly agricultural. The old cas-

tle, of which traces remain, was built about 90-5.

The present castle is of the time of James I., and
was the temporary liome of Haileybury College
w'hen its present buildings were being erected.

two miles to the southeast. Domesday Book
records Hertford as a bonmgh. and it received

its charter in 1544 from Queen Mary. Popu-
lation, in 1891, 9000; in 1901, 9300.

HERTFORD, William Seymour, First Mar-
i|uis 01. Sec Slymour.

HERT'FORDSHIRE, or HERTS. An in-

land county of England, bounded on the cast by
Essex, on the south by Middlesex, on the west by
Buckingham and Bedford, and on the north bv
Cambridge (]\lap: England, F 5). Area. 635
square miles. Population, in 1891, 220.162: in

1901, 250,3.50. The surface presents a pleasing
succession of finely wooded hill and fertile valley.

The chief elevations are those of the chalk downs,
a branch of the Chiltern Hills, which skirt the
north of the county. The principal rivers are the
lee and the Colne, both alllucnts of the Thames.
Agriculture is the chief industry, over three-

fourths of the total area being cultivated. Im-
mense quantities of hay and straw are sold, and
througho\it the county there are numerous gar-
dens and orchards, the fruit of which is sent to

the London market. Great quantities of malt
are made in the county. Ware is the chief seat of
the malting trade in the kingdom. Paper and
straw-plait are extensively uianufactured in the
west and south. Capital, Hertford.

HERTHA, her'ta. HER'THUS, or iER'THA
(Goth, aiifa, OHG. rrda. Ger. A'rrfc, AS, co)-|'e.

Eng, earth; connected with OHG. pro, earth. Gk.
Slpa^e, eraze, on the earth, and perhaps with Lat.

arvum, field, arare, Gk. a/miv, aroun, OChurch
Slav, orati, Goth, arjan, OHG. eriun, to plow).
A deity of the ancient Germans. Tacitus states

that she was worshiped with great solemnity by
the Suevi, and that her temple stood in an island

of the ocean, where her service was performed
by a single priest. On great occasions which
were regulated by this priest, the covered chariot

of the goddess was drawn forth from the sanc-

tuary by sacred cows and led in triumph tlirough-

out the country. Tho.se districts through which
the chariot passed were held to be peculiarly fa-

vored, peace was always proclaimed, and the
occasion celebrated by universal merrymaking,
until the priest declared that it was the will of

the goddess to return to her shrine. Her image
was then washed in a sacred spring, and all who
witnessed the ceremony of the ablution were
drowned. The island of Riigen was long thought
to be identical with the .sacred island of Hertha,
but the same honor has been claimed for Helgo-
land and Zetland.

HERTOGENBOSCH^, her-to'gen-bos', or
HERZOGENBOSCH. The capital of the Dutch
Province of North Brabant. See Bois-le-Duc.

HERTWIG, hert'viK, Oskab (1849—). A
German embryologist, born at Friedberg. He
studied medicine in .Tcna under Haeckel and
Gegenbaur. and at Zurich an<l Bonn. In 1878
he was made professor at .Jena, and in 1888 pro-

fessor of anatomy in Berlin. He studied with
Haeckel and with his brother. Richard Hertwig.
at Lesina on the Adriatic in 1871, in Corsica and
V'illcfranche in 1875, and afterwards with his

brother in Messina and Naples. He is one of

the most influential embryologists of his time.
The following are the most important of his
publications: Beiiriiqe rur Kenntins dcr liiUluiifi.

Bcfruchtuntj nnd Thriliinii des ticrischen Eies
(1876), an epoch-making work, in that in it is

established the fact that fertilization consists of

the conjugation of the two equivalent sexual
cells; Studien zttr Bliittertheorie (with R. Hert-
wig, 1879-83) ; Die Colomtheorie ; Versuch einer
Erkliirunij drs mittleren Keimblattes (with R.
Hertwig, 1881); Entwicklvng des mittleren
Keimblattes drr Wirbellhicre (with R. Hertwig,
1883); Da<! Problem der liefruchtunri iind der
Isolrajjie den Eirs, eine Theorie der Vererbiiitfi

(1884) ; Vergleirh der Ei- uiid Samenbildimg bei

'Nematoden (1890) ; Lchrbueh der Entwieklungs-
qeschichte des Mensehen tind der Wirbelthiere
(1886), translated into English by Edward L.

!Mark as Textbook of Embryology' {1892) ; Die
Zelle iiiid die flcii-ebr (1802 and 1898) ; Urmund
und Spina Bifida (1892) ; Ueber den VTerth der
crsten Furrhutigx^^ellen fiir die Organbildung des
Embri/os (1893) ; and Zeit und Streitfragen der
Biolociie (1894).

HERTWIG. Ricii.VRn (18.50—). A German
zoologist, born at Friedberg. He studied medi-
cine in .Tena under Haeckel and Ciegenbaur, and
also in Zurich and Bonn. In 1874 he became
privat-docent. nnd in 1881 professor extraor-
dinarius in .lena. He was made professor of
zoidogy in 1881 at Ki'.nigsberg. and in 1885
at Munich. He studied with his brother, Oskar
Hertwig. and with Haeckel on the Adriatic at
Lesina in 1871 and in Corsica and Villefranche in

1875, and later with his brother in Messina and
Najiles. His publications include: Zur Uistologie
der Radiolarien (1876); Studien zur Blotter'
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theorie (with O. llertwig, 1879-83) ; Die Idiom-
llitorir, IiisMc/i cincr Erkliirung dcs milllcrcn
Acimblallis (with U. lluilwig, 1881) ; Die Akti-
nieit iJcr i'halliiiyer l-'x/wdition (1882); Leber
J\criistniklur iind ilirc Hedeutunij fUr Zelllheiluny
uiid liefruchluny (1888) ; Ueber die Konjugation
der Infusorien (1889); Ueber Befruehlung und
Conjugation (1892); Lehrbueh der Zoologie
( 18ii;i) ; Keriitheiliing, HichtungskijrpvrbUdung
iind liefruehtung von Aetinospliwriuin Kichhorni
(1898).

HERTZ, herts, Heinbicu (1857-94). A Ger-
man physicist, born at llamlmrj;. He studied
at lirst to become a civil cnf;im'iT, but forsook
this profession for the stmlv of matliomatics
anil pure science, which lie pursued at Munich
and Berlin, becoming llehuholtz's assistant at
the latter university in 1880. In 1883 Hertz be-

came privat-docent at Kiel, and two years later

was called to the Polytechnic Institute at Karls-
ruhe as professor of physics. His earlier experi-
ments with electro-majinetic waves were per-

formed duriti;.; his occupancy of this professor-
ship, and made for Hertz such a reputation that
he was in 1889 called to the important chair of

physics at Bonn, previously occupied liy t'hiusius.

To Hertz is due the realiz;ition and detection of

the eleetroinafrnetic waves wliicli Maxwell h.id

discovered in his theoretical consiih'ration of the
nature of electricity. Hertz found that waves
produced by tlie spark of an electrical machine
could be received by a circular loop of wire, and
was able to show the reflection, refraction, dif-

fraction, and polarization of the waves. The
first paper describiufr these wonderful discoveries
was published in 1887 and the series continued
for several years in JVirdermnnti'.t Annahn. In
1890 was publislied Vehcr die Itrzirhungrn ztri-

sclirn Lirlil mid Kleclri'ci Hi t .\\\\\\o his (limimmelle
M'erke were published in Leipzig the year after
his death. English translations entitled Electric
ll'nrcs. by D. E. .Tones, with a preface by Lord
Kelvin (I89.'i). and Miscrllanenus Papers, by D.
E. .Tones and O. A. Schott. witli an introduction
by Pliilipp I-enard (189(i). have been published.
Consult "Biographical Sketch." in Po/nilar Sci-

ence Monlhhi (New York. 1894). reprinted in
Smithsonian lUport (Washington. 1894).

HERTZ, Hesrik (1798-1870). A Danish
dramatist, born in Copenhagen. He continued
the literary impulse of tlie generation of
Oehlenschliiger, Ileilberg. and. more immediate-
ly. Baggcsen. .\ .Tew. early orplianed. after-
wards Christianized and brought up in a
literary atmosphere for the law. he abandoned
this gradually for the drama {Itiichardt and His
Famihi. 1827; /,oi-r and I'olicii : Cupid's Strokes
of Genius. IS.IO). and for satiric criticism in
Baggesen's vein (Letters of a Ghost : Poetic Epis-
tles from Paradise. 1830). with cutting attacks
on the early work of Hans .\nderscn. that created
a deep impression. Continuing dramatic work.
Hertz fell into the romantic movement in Svend
Daring's House (18.38). and gained cosmopolitan
recognition for King Renin's Daughtir (184.5). a
charming bit of Provencal chivalric romance
from the last "Court of Love." beautiful even
in its translations (Englished by Theodore Mar-
tini. .\ tragedy. Vinon (1848). is also note-
worthy. He was also an editor and poet. His
Dramas are collected in eighteen volumes (1854-
73), his Poems in four (1851-6-2).

HERTZ, .M.\RTIN .It LKs (1818-95). A Ger-
man classical scliolar. He was born at Hamburg,
and after studying at Berlin and Bonn, was ap-
])ointed professor ordinary of chi.ssical philology
at (Jreifswaid in 1855. He was called to a
similar chair at Breslau in 18(i2, and remained
there until 1893, when he retired. He is cele-

brated ehiclly for his text edition (2 vols., 1853;
2d ed. 188(i), and critical edition (2 vols., 1883-

85) of Aulus tiellius. Of his other works, the
best known are his Karl l.achmann. Eine Bio-
graphic (1851) ; his critical edition of Priscian's
Institutiones Orammaticw in Keil's Granimatiei
Latini, vols. ii. and iii. (1855-59) ; and his recen-
sions of Livv (4 vols., 1857-03) and of Horace
(1892).

HERTZ, WiLiiELM (18351902). A German
poet, born in Stuttgart. His university studies
were prosecuted at Tiibingcn, and. during resi-

dence there he was encouraged in Germanic re-

.searches by Uhland, and wrote the nuijor portion
of his Qcdiehte (1859). In 1858 he became a
member of the literary group at Municli that
numbered Lingg. Heysc. and tieihel, to whose
Dichterbuch (I8(i2) lie was an original contrib-
utor. From 18li9 until his death he was pro-
lessor of German huiguage and literature in the
Munich Technical Institute. His poetic talent
was genuine, and of much refinement. His in-

tention was directed notably to rendering into
the modern language the Middle lligli German
poets, of whose thought and spirit he was a
skillful interpreter. In thus continuing the
work of familiarizing the media'val literature, in-

augurated by Simrock. he translated the Tristan
(1877; 3d ed. 1901) and Wolfram von Esehen-
bach's Par:iral (1S!I8). The epic Lancelot und
Ginerra (I8(iO; done into English by Bruce, Lon-
don. 1805). and the collection Gesnmmelte Dieh-
tungen (1900) comprise his chief original verse.

He wrote also a number of important volumes in

literary research

—

Der llVni o?/( 1802) ; Deutsche
Sage im Elsass (1872) : Aristoteles in den Alex-
anderdichiungen des MittdnUers (1890); and
others.

HERTZBERO, herls'bfrK. Ew.\i.D FRiEDRicir,
Count (I725;i5). .\ Prussian statesman and
historian, born at Lottin, near Neustettin. He
occupii'd various positions under the Prussian
Government durinc the reigns of Frederick the
(Ireat and Frederick William II. He was one of

the guiding spirits in the diplomacy of the Seven
Years' War. and signed the treaty of Huberts-
burg (February 15. 1703). He wrote a number
of works of historical character, of which tho
most famous is his Mfmoire raisonn/' (1756),
based on dispatches l)etween the Courts of Vienna
and Dresden, in which he justifies the Prussian
invasion of Saxony.

HERTZBERG. Gr.STAV Friedrich (1820—).
.\ German historian and areha-ologist. He was
born at Halle, and from 1843 to 1848 studied in

the university there and at Leipzig. He became
privat-docent of history at Halle in 1851. and
taught also in a gymnasium until 1855. In 1858
he became editor of the Preussisches Wochenblntt.
In 1860 he was appointed professor of history at

Halle. .Among his writings are: Alkibiades. der
Sfaatsmanti tind Fehlherr (1853) : Das Leben des
Kiinigs Agesilaos 11. ton Sparta (1856): Ge-
schiehte Griechenlands unter der Herrsehaft der
Romer (1806-75); Geschichte der Perserkriege



HERTZBERG. 25

nach den Quellen erziihlt (1877); Geschichte
Griechenlands vum Absterhen des antiken Lebens
bis zur Ueyenwart (1876-79); Rom und Kiinig
I'yrrhos (1871); Die I'eldziige der Roiiier in
Ueutschland (1872); Geschichte von Bellas und
Kom ( 1879-80) ; Geschichte des rijmischen Kaiser-
reichs (1880-82) ; Geschichte der Byzantiner und
des Osmanischen Reichs (1882-84); Geschichte
der Stadt Halle ( 1889-93) ; and Kurze Vebersicht
iiber die Geschichte der Universitdt Halle (1894).

HERTZKA, herts'ka, Tiieodob ( 1845— ) . An
Austrian political economist, born at Pest. He
studied at Vienna and at Pest, was editor of the
economics section of the Xeue Frcie Prcsse of

Vienna from 1872 to 1879, and in the latter year
established the Wiener Allgemeine Zeitung, which
he edited until 1886. His earlier volumes, such as
Die Gesetze der Handels- undSocialpolitih ( 1880)

,

recommend for Austria free trade and a gold-
standard currenc}'. In his Gesetze der sozialen
EntwicKlung ( 1886), he promulgated ideas of so-

cial reform which he extended in Freiland. ein
sozialcs Zukunftsbild (1890. 10th ed. 1896), the
description of a communistic Utopia located in

Central Africa. His summons to the formation
of such a colony resulted in the organization of
nearly a thousand unions for the realization of

that object, general direction of the enterprise
lieing assigned to a central committee. An at-

tempt toward the execution of the plans was
made in 189.3, but failed. The Reise nach Frei-

land (1893; Nos. 3051-62 of Reclam's Universal-
hihliothrl;) was an amplification by Hertzka of

the previous volume.

HERTJLI, he-roo'le, or ERULI. A savage,

undisciplined, and warlike tribe of Germanic
stock that appears frequently in history from
the third to the sixth century a.d. We first hear
of them as settled north of the Black Sea
at about the middle of the third century, and
joining in the marauding expeditions of the Goths
on the eastern confines of the Roman Empire. In
the following century they were subjugated by
Hermanrich. King of the Ostrogoths, and later

still allied themselves with the Huns, and fought
in the battles of Attila. (See Attila.) By this

time their main body had moved to the west, and
was settled in the middle basin of the Danube in

close proximity to the Gepida?, with whom they
formed a sort of loose alliance. They joined in

large numbers the army of Odoacer and helped
to overthrow the Western Empire in 476. Their
Danubian kingdom was destroyed by the Lom-
Ivirds in the sixth century, and the race was dis-

jiersed. soon disappearing from view. Most of

them had been converted to Christianity under
the Emperor .Justinian. Consult : Aschbaeh,
Geschichte der Heruler und Gepiden (Frankfurt,
1835) : and Hodirkin. Itahf and Her Invaders
(Oxford. i^^so-nnK

HERVAS Y PANDTIRO, ar-vas' d pan-do5'-
r6, Lorenzo (1735-1809). A .Jesuit priest and
celebrated philologist, bom at Cuenca. Spain.
He entered the Society of Jesus at Madrid; stud-

ied in the .Jesuit College at .\lfala dc Henares.
devoting himself especially to linguistics and
architecture; taught in the Royal College in

Madrid, and at Murcia in the colloec of his

Order. Soon after he went to America as a mis-
sionary, but in 1767. by the expulsion of his

society, he was driven to Rome, where he stud-

ied mathematics, physics, and afterwards lin-

HERVEY.

guistics. In 1799 he returned to Barcelona and
after a few months there to his native town.
But in 1803 or 1804 he again went to Rome, and
Pius VII. made him librarian of the Quiriual,
where hard work hastened his death. He may be
called the founder of comparative philology in
Spain and Italy, because of his Catdlogo de las
lenguns conocidas; the ]'ocabulario poliglota ; an
L'nsayo practico de las lcngua»; and Origen, (or-

macion, niecanismo, y armonia dc los idiomas.
He wrote both in Italian and Spanish. His
most famous work was Idea del' Universo (1778-
87), a huge treatise on cosmography. He
wrote: La escuela espaiiola de sordo-mudos
6 arte para ensennrles a escribir y hablar el

idioma espanol (1795), which was followed by
other educational works for deaf-mutes; Descrip-
rion de los archivos de la corona de Aragon en
Barcelona, etc. (1801); and the following un-
edited works: Historia de la escritura; I'aleo-

grafia universal; Moral de Confucio ; and His-
toria de las primeras colonias de America.

HERVE, ar'\a', Aiiit Marie Edouard ( 1835-

99). A French journalist, bom at Saint Denis,
Reunion Island. He was successively editor of
the Courrier du Dimanche (1863); Le Temps
(1864) ; L'Epoque (1865) ; after which the Gov-
ernment censorship silenced him in France till,

in 1867, he, with J. J. Weiss, founded Le Journal
de Paris. On Weiss's withdrawal he edited that
paper alone until 1873, when he founded Soldi.
which he conducted with great ability. He
was elected to the Academy in 1886. Herve
was a supporter of a liberal constitutional mon-
archy, and wrote in this connection a history of
liberal ideas in England, Une page d'histoire con-
temporaine (1869).

HERV^ (properly Florimoxd Roxger)
(1825-92). A French musical composer. libret-

tist, and comedian. Ho was born at Houdain,
near Arras, went to Paris when a child, stud-
ied vocal and instrumental music under Saint-
Roch. and was for eight years organi.st of Saint-
Eustache. He made his debut as a composer
v.ith a light opera, Don Quichotte (1848). and in

1S51 was made leader of the Palais-Royal or-

chestra. Three years afterwards he assumed the
direction of the Folies-concertantes on the Tem-
ple Boulevard, and became literally man of all

work, as he wrote the score and the words, de-
livered both, led the orchestra, painted and
shifted scenery. His first great success was in

his original role of Le compositeur toque, and
he produced a number of light operas, such as
L'ocil crevc (1867) and Le petit Faust (1869),
performances not lacking in melody, imagination,
and originality. Ileri-e was the originator of
French opera boufJe. but his work was after-
wards overshadowed by that of Offenbach.

HERVE RIEL. The hero of Browning's poem
of the same name (1867). He was a Breton
sailor, who, in 1692. guided the French fleet

safely into the port of Saint-Malo after the battle
of La Hogue. and asked only a day's holiday as
a reward.

HER"VEY, her'vl. Eleanor LonsE Montagu
'ISIl— ). An English poet, wife of Thomas
Kibble Heri'ey. the poet. When but fourteen
years of age. she began writing verses and tales
for the different annuals and 'keepsakes' of her
time, but her most ambitious attempt was a dra-
matic poem in six acts called The Landgrave



HERVEY. 26 HERWARTH VON BITTENFELD.

<1830). She also publislu-d an autobiographical

novel and a complete edition of her husband'a

pf'i IMS (18Gli).

HERVEY, .Iames (17U-5K). A clergjman of

the Church of England. He was born at llard-

in^jslone, near Xorlhaniptim, February 20, 1714,

educated at Northampton jiramiiiar school

and Oxford, where he came under the inlluence of

John \\e!*ley. and for .some time manifested in-

clination toward his theological opinions: but

ultini.iti'ly he adopted a thoroughly Calvinistic

creed, and resolved to retain his i-onnection with

the Established Church. In 1743 he became
curate to his father at Weston Favell, near

Ilardingstone, and .succeeded him in 175-. His
works have slight literary or theological value,

but rapidly became popular. His earliest work.

Meditations and Contemplations (174.5-47), com-

prising Meditations Among the Tombs, Reflec-

tions in a Floirrr (larden, A Descant on Creation,

and Contemplation on the Mriht and Starry

Heavens, passed through fourteen editions in as

many years. Theron and Asjiasio (17.5.5), which

was equally well received, called forth sonic ad-

verse criticism, even from the Calvinists, on ac-

count of tendencies which were considered to lead

to Antinomianism. and was strongly objected to

by Wesley. His ^yorl:s appeared in si.\ volumes
(Edinburgh, 17(?f», later edition, 18.34). He died

at Weston Favell, December 25, 1758.

HERVEY, .ToiiN, Lord Hervey of Ickworth

( ltJ!IG174:i). An English jiolitician, the eldest

son of John, first Earl of Bristol. He was edu-

cated at Cambridge and afterwards traveled

abroad. After his return to England he fre-

quented the Court of the Prince of Wales at

Richmond, and in 1720 married Mary Lepell,

maid of honor to the Princess. He entered the

House of Commons in 1727 as member for Bury
Saint Edmunds, and at first opposed Walpole,

though he was brought over by a pension,

the office of vice-chamberlain ( 1730) . and a seat in

the House of Lords (17.33). In 1740 he replaced

Lord Godolphin as Lord Privy Seal, and held

this oflice until Walpolc's fall from power in

1742.

Hervey was an itit iniate friend of the Queen, and
had a good deal of inlluence at Court. He was a
man of doubtful morals, and no religion, but
intellectually by no means justified Pope's hitter

epithets of Lord 'Fanny,' 'Sporus.' and 'Narcis-

sus.' The wordy quarrel between Her\'ey and the

])oet was probably concerning Lady Mary Wort-
ley Montagu, to whom the former was friendly

for many years. During his political career Her-
vey wrote a number of vigorous controversial

pamphlets. His .\femoirs were not published

until 1S4S. They are ably written, in a cynical

style throughout, and contain valuable informa-
tion about the inner Court life of his time.

HERVEY-SAIMTT-DENYS, .Ir'vft' sAn' do-

nfr', M.\RIE Jean LfcoN, Marquis d' (lS23-f»2).

A French historian and Orientalist, born in

Paris. He studied Eastern languages in the
College of France, and in 1807 was sent as com-
missioner treneral to China, the country in whose
literature nnd history he became a specialist.

Tn 1874 be was made professor of Chinese in the
College of France, and four years afterwards was
elected a member of the .^cad'-mie des Inscrip-

tions et BellesLettres. His first publications
were translations from the Spanish ; but after

the publication of his Jiechervhcs sur I'ayrieul-

ttirc dis Chinoin (1851), he rendered invaluable

aid to students of Chinese litt-rature by his

translations of the native prose and poetry,

ending with six novels translated from the

Chinese in 18U2.

HERVIEU, ilrvye'. Pail Ernest (1857—).
A FrcMcli author, born at Xeuilly-sur-Seine. He
studied at the Lyci'-e Condorcct, was admitted to

the bar in 1877, and in 1870 Ix'came connected

with the .secretary's olfice of the presidency of the

Council. In 1881 he was apjiointed secretary

to the French Legation in Mexico, from which
post he resigned in the same year. Uis first liter-

ary work was done, with some success, as a
contributor to numerous periodicals, under the

pseudonym 'Eliacin.' He afterwards collected

a series of essays, first published in the Gaulois,

as La hitisc humaine (1884). His books, in-

volved in manner, but frci|ucnlly praised for

their skillful character-drawing, include: Les yeux
verts ct Ics yeux bleux (1880); 1/ineonna

(1887); Deux plaisauteries (1888); L'cxorcisie

(1891) ; I'cints par eux-memcs (1893) ; L'artna-

ture (1895) ; Le petit due (1890) ; and Amitie.

(1900). Among the best known of his dramas
are: Les tenailles (1894); La lot dc I'homme
(1897) ; and La course de flambeau (1900). In

1900 he was elected to the French Academy.

HERVIEUX, ar'vye', AuousTE Leopold
(1831—). A French advocate and author. He
was born at Elbcuf ; was educated at the Lyceum
of Rouen, and studied law in Paris, where he

afterwiirds had some important cases. He was
elected municipal councilor for the Saint Vin-

cent De Paul District in 1884, and retired to ])ri-

vate life in 1890. His writings are mainly upon
literary subjects, .such as: Premiers essais poc-

tiques (1853) ; Memoires d'une femme du mondc
(1800) : I'oisies covipletes (1800) : TlUAtre com-
plet (1807); Les diclassis (1882); Les fabu-

listes latins depuis le sicele d'Auquste juaqu'i

la fin du moycn age (1883-90); Uarmonies in-

times ( 1889) ; Etapes amoureuses d'un sonne-

tiste (1889) ; Des pfcules du fits de famille dans

la legislation romaine (1890). Between 1800

and 1870 he wrote under the nom-de-plume
'.Saint-Amand.'

HERVILLY, flr'v^'yi'-', Marie Ernest d'

(183!!—). .\ French poet, romancer, ami play-

wright, born in Paris. He wa.s educated for

civil engineering, but left his railroad appoint-

ment and his overseeing of bridges and highways
to go into journalism. Thence he emerged as a

poet with such work as La lanterne en vers do

couleur (1808), and Betes a Paris (1880). while

he made his name as a novelist with Mesdames
les parisiennes (1875) and La dame d'Entrcmont

(1884), after which he wrote acceptably for

young people

—

Jaek-le-Clal et ses contes (1891),

for example. He wrote also a numlier of one-act

comedies in verse that have met with favorable

receptions, such as: Le maoister at the ThMtre
Francais. Le bibelot at the Palais-Royal, in

1877, and Molii're en prison at the Odeon. 1880.

HERWARTH VON BITTENFELD, hPr'-

viirt f.'-n l.it't'nf.'.lt. Kari. EnEKllARn (1790-

1884). A Prussinn general. Tie was born at

Orosswerther in Prussia, and entered the army
in 1811. He pained his first laurels in the War
of Liberation, especially in the battle of Leipzig.

In 1848 he commanded the First Regiment of
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the Guarils. During the war witli IJeiiiiiark in

18t)4 lie acquired fame tlirough his daring cross-

ing ol the .Sound and capture of the isle of Alsen.

In the campaign of l8titi lie was in command of

the right wing of the army wliich advanced into

lioheniia. IK' l)ore the brunt of the lighting at
lliihnerwasser and Miinchengriitz, and eontrihut-

od materially to the victory of Sadowa. On the
<iuthreak of the war of 1870 he was appointed
tiovcrnor of the Rhenish Provinces, and in the

next year lie was raised to the rank of general-

(ield-niarshal.

HERWEGH, her'vaK. Georg (1817-75). A
German poet. He was born at Stuttgart; was
educated there and at ilaiilbronn, forsook theol-

ogy, which he had begun to study, for literature,

and returned to Stuttgart, where he cooperated
in Iji'wald's Enropa. In 1841 he was living in

Switzerland and published (ledichte eincs Ltbcn-
ilhicii (last cd. 1800), political poetry full of

the unrest, the dissatisfaction with the existing
conditions, and the uncertainty as to what should
take its i)lace, that marked tlie period. These
fcr\ent ell'usions became iniinonsely popular, so
that when, after a short trip to Paris, Hcrwegh
journeyed through Germany in 1842, lie was
greeted with enthusiasm everywhere. King
Friedrich Wilhelni IV. gave him an audience,
and assured him that he liked nothing bettor

than an energetic opposition. But the young
man overstepped all the bounds of conven-
tionality in a letter to the King, and was
hurried out of Prussia. At Zurich he found no
pleasant reception, and he took up his abode in

Paris, and wrote a second volume of Gedichte
fines Lcbcndiijen (1844). In this his republican
tendencies were more plain than ever, but his

inspiration seemed weaker. He translated all of

Lamaiiine into German (1843-44). .\fter the
Itcvohition of February, 1848, Herwegh made
several attempts* to carry out his republican ideas

by invading Baden at the head of a legion of

German and French workingmen, but was defeat-

ed by the Wiirttembeig troops, and escaped only
through the bravery of his wife. Thereafter he
lived in retirement in Paris, and later in Ziirich

and at Lichtenthal, near Baden-Baden. The most
iiii])ortant work of his later years was the trans-

lation of many of Shakespeare's plays. Consult
Marcel Herwegh, Briefe von und an Georg Eer-
vctih (Zurich, 189C).

HERZ, herts, Hknri (1800-88). A French
jiianist. born in Vienna. He studied music under
iliinten at Coblenz and at the Paris Conserva-
tory, where he won first prize for ]>iano-playing.

He made a number of tours which were highly
suceessful : in Germany, with the violinist Lafimt
(1831); in London, appearing with ^Moscheles
and Cramer (1834) : in the T'nited States, Mex-
ico, and the West Indies ( 184r)-.")l ) . From 1842
to 1874 he was professor of pian<)-|)laying at the
Paris Coiii^crvatory. lie fcninded a piano factory,

and in 18.").i his instruments received first prize
at the Paris Exhibition. Herz's compositions
were confessedly written to eatch the popular
fancy, and, though thev sueeeodod. liav» little

permanent value. His best works were Eliidrx,

and exercises for the piano. He published Mcs
fni/aqrx r» Anu'riqur (1800), a series of letters
describing his American tour.

HERZ, Henrtettk (1704-1R471. A Gernmn
woman, distinguished for her rare beauty and

Vol X.—,"!.

cultivation, as well as by her relation.s to many
of the most distinguished men of her time. She
was born in Berlin, the daughter of a Jewish
physician, Benjamin de Lanios, and at fifteen

yeais of age became the wife of Markus Herz, a
rich and elderly physician. Her home l)ecanie

the centre of the literary life of Berlin, and such
men as the Uumboldts, Friedrich and August
Wilhelm Schlegel, Fichte. Varnhagen von Fnse
and his wife Rachel, Schlcierraaeher, and Biirne
were her intimate friends. She was left a widow
in 1803, and became a Christian in 1817. Con-
sult Fiirst, Uenriette Herz: Ihr Leben und ihre
Erinneriingcn (Berlin, 1850).

HERZEGOVINA, her'tsa-gfi-ve'ni. The
smaller of the two Ottoman provinces occupied
by Austria-Hungary, in accordance with the
treaty of 1878 (Map: Austria-Hungary, F 5).
It forms part of Bosnia in the wider sense. It

is bounded by Bosnia proper on the north, by
Montenegro on the east, and Dalinatia on the
southwest. Its area is 3530 square miles. In
the formation of its surface it resembles Bosnia
(q.v.). It is generally somewhat barren, and is

mountainous, having a number of i)caks exceed-
ing 7000 feet in height, the highest being the
Maglie on the eastern boundary, which rises

about 7850 feet above the sea. The eastern part
is especially barren and rocky, in contrast with
the part adjoining Bosnia and Dalniatia, which is

fertile, and invites the cultivation of the vine, to-

bacco, and southern fruits. In this latter district

is found the largest river, the Narenta, whose
valley forms the characteristic feature of the re-

gion. Administratively Herzegovina is a de-

pendency of l?osnia. and forms (within reduced
limits) the district of Mostar. There are no
official figures for the population. Imt its num-
ber may be set down at approximately 200,000.

The great bulk of the inhabitants are Slavs. The
largest town is Mostar (q.v.), which is connected
by rail with Serajevo, the Bosnian capital.

Herzegovina was originally a part of Dalmatia
and was occupied by a Slavic population in the
seventh century. The most imiiortant of the
medieval principalities of the region was that
of Zachliim or Chulm. which in the fourteenth
century was annexed to Bosnia. Regaining its

independence. Herzegovina was erected into a
dukedom by the Emperor Frederick III. in 1440.

(Hence the name Herzegovina, from Ger. Hersog,
Slav, hcrecfi. duke.) About 1463 the country
became tributary to the Turks, and twenty years
later was completely siibjeet to them, remaining
for more than two centuries afterwards a battle-

field between Christians and Jlohanimedans. In
1875 a serious insurrection, arising from the
Turkish oppression of its Christian inhabitants,

broke out in Herzegovina, which rapidly spread
into Bosnia, and was supported by Montenegro
and Servia. This ultimately led to the war of

1877-78 between Russia and Turkey. Tlie Berlin
Congress of 1878 determined that Herzegovina,
like Bosnia, should be occupied by Austria-Hun-
gary. The Mohammedan inhabitants rose against
the Austrian army of occupation, and were sub-

dued only after a desperate resistance. The
introduction of a new recruiting law was the
occasion for an insurrection in 1881-82. The Aus-
tro-Hungarian Government has done much to

promote the welfare of the region. See BosxiA.

HERZEN, hertsVn. At.exanokr Ivaxovitok
( 1812-70) . A Russian publicist and author, born
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at Moscow. Ilcwnstlic illicit iiiintc cliiltl of a ricli

nublcnian, Ivan Alexcyi'vilili VakovlvflT. He re-

leiveil the fashinnablo Krciic-li vdiU'atioii of llie

timi". and wliilc at scIkhiI bccaiiic a (jrcat ailiiiircr

of the contemporary French socialists, .\rrested

in 18;t4 with ills comrades, he wa.s sent to Perm
and tlicn to Vialka, wlicre he held a ixisitioii in

tlie (governor's oHice. Transferred to Vladimir,

he married, hrini;inK his hride secretly from

Moscow. In 1.S40 he was allowed to return to

Moscow. A close study of Ile^'cl, whose teachings

were then in the ascendency, hrought him to con-

clusions quite opposite to those of most of his

friends. i"nder the inlluence of the dwtrines of

I'roudhon. C'abet, and Ixmis Blanc, he became a

rahid Westerner as distin^'iished frf)m the tslav-

ophils. lie resigned his (iiivcrnmcnt position in

1842. an<l left Hussia in 1H47, after havinjr pub-

lished, under the pseudonym of 'Iskander,' two
works on |iliil(>s<ipliy as well as .several novels.

He settled in Paris, was in full sympathy with

the events of 1S4S, although not actively eupaged
in them, and later was on intimate terms with

Proudhon, Garihahli. as well as with many revo-

lutionists in France. Italy, and Switzerland, and
carried on a systematic agitation against the

nb.solutist Government of Russia. Forced by the

police to leave Paris, he was naturalized in Swit-

zerland, and, founding a free press in London,
published after 1S.'>7 bis weekly Kiilnkul i "The
Bell"). From 1804 to 1807 he published it at

tJeneva, and moved to Paris in IStifl. where he

soon died of pneumonia. His literary activity

began as parly as 18;)0. His wiuks are striking-

ly brilliant, characterized by depth of thought

and artistic form. His best-known novel, ^\'ho

Is to Hlaiiief ileals with the ipiestions of free-

dom of feelings, family ndations. and woman's
position in wedlock. The dominant idea is that

it is futile to seek happiness by locking one's

self lip within the narrow family interests

away from society and the world. A great

admirer of Western civilization, he was com-

pletely disappointed in it when viewing it at

close range, and was disgtisted with the mer-
cantilism of the bourfieoixii; but saw a bright

future for the working classes, and expected

much from the ri'generntive power of Rus-
sia, with her comnuinistic village sysU'in of

the mir. These ideas he embodied in his

Viim andcrn Vfcr (18,10; published in Russian,

1855: in French, 1870) ; and in his Letters

frnm France and ftali/. in which he gives a keen
analysis of the causes that brought on the revo-

lutionary events of the time. He was a free-

thinker in the broadest sense of the word, hence

his negative .Tttitude toward all parties and
creeds. His influence was overwhelming, the

greatest secrets of the State and the Imperial
household immediately finding their way 'into

his paper, a copy of which was very often placed

in the Emperor's room. But his popularity was
undermined by his advocacy of the Polish rebel-

lion, he having for a long time stubbornly refused

to lend anv assistance, until finally persuaded by
his friend Bakunin (q.v.). The circulation of

the Kiiliikol. from over .1000 fell to about r,On. and
Hcrzen finally stopped its publication. Besides

the works mentioned, the following are among
his best: nUetlanlism in firirnrr (1842) : J.rltrrs

on the Stiiijji nf Xature (1845-4(5): From the

^^emoirt of Dortor Krupoff (1847): Rerollre-

iions of Mil Trarel.i (1848): On the Dcvelop-
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ment of Rciolutionnry Ideas in Russia (1851);
liaptized I'ropcrty (1853), or ".Serfism" ; Prison
and Exile (1854) ; My Exile (1855) ; Interrupted
Tales (1850): Franee or Enyland (1858): The
Old World and Russia: and The Sew I'hase of
Russian Literature (18(i4). His collected works
in Russian were pviblishcd in ten volumes at

(ieneva (1875-85). Who Is to Hlame.' was pub-
lished at Saint Pcti'r.sburg in 18JI1, his correspon-
dence with his friends in the Monthly h'lisKinn

Thouyht in IS'.'O. In French his works appcarccl

as follows: il^moires, vols, i.-iii. (Paris, 1800-

02) ; RMts et nourclles (ib., 1873). The Koto-
kol appeared at Brussels in 180305. under (he

title Cloche. For a biography. consult : Eckhardt,
in Junyrussisch und AltlivUindisch (].«ipzig,

1871) ; and Sperher, Die so^ialpolitischen Ideen
.1. Ilrrrrn.i (Leipzig, 1894).

HERZLIEB, herts'l^h, Mixna (1780-1805).
A friend of (Joethe. who addressed to her several

of his sonnets, and in his \\ nhlnnnindlschaftrn
is suppo-ed to have represented her under the

name Ottilie. Consult Gildertz, Goethcs Minehen
(Bremen. 1888).

HERZOG, h.-r'ts.')G. Ei>i .vrd (1841 — ). First

bishop (if the Old-Catholic Church of Switzer-

land. He was born at Schongau. Switzerlaml,
August 1. 1841. He studieil theologv- at Tiihin-

gen and Freiburg: was ordained priest in the

Roman Catholic Church. 1S07. and was professor

of exegesis in the (heulogical scniinarv at Lucerne
( 1808-72). He joined the Old Catholic (Piganiza-

tion (1872), and was j.astor of Old Catholic

churches at Krefeld. Germany (1873). and at
Olten, Switzerland ( 1874), and professor of New
Testament exegesis in the Old Catholic faculty at

the University of Bern. He was called to be
bishop by the national synod in 1876. He has
written many polemical and controversial ar-

ticles.

HERZOG, Eexst von (1834—). A German
classical philologist, born at Esslingen. He was
appointed a professor in the University of Tiibin-

gen in 1807. His publications relate chiefly to

the constitutional history of .Athens and Rome.
The most important among them are: Oulliw

\arbonensis //isforin (Leipzig. 1864) : fleschichte

und fyystem dcr romisehvn f^taatsierfassung (ib.,

1884-01): Zur Veriialtunfisficschichte dcs at-

tischen Ktaats (Tiibingen. 1807).

HERZOG, IIan.si (1810-04). A Swiss general,

born at Aarau. and educated there. His enforced

military service in 1830 interested him in the art

of war; he volunteered in the Wiirttemhcrg
artillery in 1840: and in ISOO was appointed )iy

(he Federal Council chief of the Swiss artillery.

He introduced new arms for both infantry aiul

artillery. At the beginning of the Franco-Pnis-

feian War he was put in command of nc:irly fortv

thousand men to guard the Swiss frontier, and
vigorously opposed the disbanding of more than

half this force in August. 1870. At the begin-

ning of 1871 he commanded at the French frr>n-

tier, and entered into a convention with General
Clinchant at Verri&res by which Bourhaki's army
was .allowed to cross into Swiss territory on
laying down its arms. His experiences of this

year made him more eager than ever in his at-

tempts to better the comlition nf the arniv in

his old post of chief of artillery. He died at

Aarau. Consult Bluntschli, Karl Johann Herzog
(Zurich, 1895).
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HERZOG, JoiiAXN Jakob (1805-82). A re-

lij;iuiis t'ditor and scholar. He was born at Basel,

September 12, 1805. He studied at Basel and
Berlin, and filled the position of professor of

historical theology' at Lausanne, Halle, and
Erlangen. He retired in 1877, and died at

Erlangen, September 30, 1882. He was a volumi-

nous writer, and published a sketch of Calvin

(1843). a life of (Ecolanipadius (1843). works
en the \^aldenses (1848 and 18.53), and Ahriss

der gesamten Kirchengeschichtc ( 1870-87 ; 2d ed.

by KnfTniann, 1890-92). His greatest work was
the religious enc'vclopa-dia known as Real-Encif-

clopddie fur protestantische Theologie und Kirche
(22 vols., Gotha, 1853-68; 3d ed. by A. Hauck,
1800 et seq. ; 12th vol. 1902). of which he was
editor and to which he contributed 529 articles.

HERZOG, Kabl Joseph Benjamin ( 1827-

1902). .V (ierman statesman, bom at Brieg and
educateiW at Breslau. He was assistant in the

ministerial Department of Commerce (1859) and
representative of the North German Federation
at tlie Paris E.xposition (1807) ; in 1871 he was
a member of the commission on the government
of Alsace and Lorraine, and later (1876) became
Assistant Secretary of State in the department
for these provinces, and (1879) Secretary of

State in their first Ministry, from which he re-

signed a year later because of his opposition to

the policy of Von ManteufTel. He traveled in

America (1881-82), and wrote Reisebriefe aus
Atnerika (1884).

HERZOGENBERG, her-ts(ygen-berK. Hein-
RR'ii vo.\ I I.s43-HHt(l I . An Austrian musician,
horn at Gratz. He studied at the Vienna Conserv-
atory I 1862-64), and in 1874, at Leipzig, founded
the BachVerein in conjunction with Spitta, Hol-
stein. and Volkland. In 1875 he succeeded the

latter as its director. He was professor of com-
position at the Berlin 'Hoelischule fiir Musik'
I 1885-92) ; and also a member of tlie Akademie,
and president of the 'Meisterschule' for composi-
tion. His compositions include: The oratorio,

Dir (Irburt Christi ; a symphonic poem, Odysseus

;

two symphonies; and many psalms for chorus
and unlnstra. and instrumental pieces.

HERZOG ERNST, her'ts.V, ernst. A poem
of tlie twelfth eenturv of Bavarian origin, but of

unknown authorship. Its subject is tlie e.\pIoit.s

of Ernst of Swabia in the Orient during his

banishment.

HESEKIEL, ha-zfilie-el, Georg Lrnwio
(1819-74). A German novelist, born at Halle,

the son of Friedrich Hesekiel, a religious poet,

and educated at Halle. -Tena, and Berlin. He was
editor of Die Rosen at Altenhiirg (1846), of the

Pntriotischer Hausfreund at Zeitz (1848). of the

Berlin Krcuzzeitnng (1849). and of the Berliner

Rerue ( 1855) : but he is best known for his poems
and novels, which are marked by a distinctly con-

servative and monarchical patriotism. Among
the former are : Gedirlile cines Roiinlisten i 1841 ) ;

Z.icisnhen Sumpf und f^nnd (1S63); Aus dem
nUnenUrieg (1804) ; Vpkp Gedichte (1866) : and
flcgen die Franzo.sen (1870). His novels in-

clude: Dns liehe Dorel (1851) ; Tor ./rim (1859) ;

Von Jenn nnrli Kiinigsherg (1860): Ktille ror
drni Sturm {MiC,-2) ; J'nter dem Ei".sfn^n/i>i ( 1864) ;

Refugierl und emigriert (1869): Grnf d'Anethan
d'Kntrngues (3d ed. 1861): T'oh Turgot his

Babeuf (2d ed. 1873) ; and LiUenhanner und

Tricolore (1859). He also wrote Das Bueh io»i

(jrafen Bismarck (3d ed. 1873).

HESEKIEL, Lldovica (1847-89). A German
novelist, daughter of the above, bom at Alten-
burg. She early entered journalism, and in

literature devoted herself to historical fiction

and to biography. She married Wilhelm .John.sen,

pastor at Neustadt, in 1887. Among her novels

the most important are: Eine hrandenhurgisehe
Uofjungfer (1808); Yon Brandvnhurg zu Bis-

marck (1873); Unterm fSparrenschild (3d ed.

1893) ; Deutsche Triiumer (2d ed. 1897) ; Prim
Wilhelm (2d ed. 1897) ; Jesus meine Zuuersicht

(.3d ed. 1894) ; Des Kaisers (iasi (3d ed. 1894) ;

:\nA. Andernach und Clairvraux (1889). She also

wrote the sketches Barackenleben (1872), and
the biographies, Elisabeth Luise (1881), Agnes
I'iirstin Reuss jiingerer Linie (1887), and ,4m-

gusta, Kaiserin-Konigin (1890).

HE'SIOD (Gk. 'Raiooos, Hesiodos). After Ho-
mer, the earliest Greek poet whose works have
survived. The date at which he lived is uncer-
tain. Herodotus regarded him as contemporary
with Homer, and dated both of these at 400 j-eara

before his own day. i.e. in the middle of the
ninth century c.c. Ephorus thought him older

than Homer; the Parian Marble also takes
this view and makes him thirt.v years the elder;

but the Alexandrians. Eratosthenes, and Aris-

tarehus, held that the treatment of the myths and
the geographical knowledge shown in Hesiod's

works proved him to be younger. Modern criticism

has shown clearly that the Hesiodic works ex-

hibit a knowledge of the Iliad and Odgssey in

their present Ionic dialect, and in very much
their pfesent form; on the other hand, it is cer-

tain that Hesiod's Works and Dags were known
to Simonides and Archilochus, so that we may
safely jilace Hesiod in the second half of the
eighth century, or perhaps about B.C. 700.

Our knowledge of his life is derived almost
solely from his poem's ; the ancient scholars had
no better source of information. From notices

in his Works and Dags, and other scattered

sources, we learn that his father, under stress of

poverty, came to Bteotia as an emigrant from
Cyme, an .Eolian town in Asia Minor, and set-

tled in the jjctty village of Ascra beneath Mount
Helicon. Here probably Hesiod was born. In
his youth he watched the sheep on Helicon. At
his father's death his brother Perses succeeded
in cheating him of liis proper inheritance by cor-

rupting the judges; but later, this unjust brother

was reduced to such poverty that he was forced

to appeal for aid to Hesiod. Under the impulse
of his homely muse, Hesiod. like other early

bards, became a wandering singer, visiting not

simply the cities of his native Bipotia. but also

traveling to the west past Delphi, until he

reached Naupactus in Ozolian Locris. Tradition

says that the Delphic oracle had warned him
that he was destined to die in the shrine of the

Xemean Zeus : but the poet in the course of his

travels came to CFneon in Locris. quite unaware
that here also was a temple of the god whose
sacred precinct he was to avoid. In this town
he is reported to have met his death at the hands
of two brothers who without foundation sus-

pected him of wTonsrina their sister. The tradi-

tion mav well have this truth, that Hesiod died

in Locris. .\t Xaupactus a school of Hesiodic

poetry developed, one product of which was the



HESIOD. 30 HESPERORNIS.

{.enealogical pot-m Nai'irditTia, fragments of which

are embodied in Ihe Scliolia to ApoUoniiis Kho-

dius. In later times a f,'iave of Ilesiod was to be

seen in the niarketplaee at Orcliomenus, to which

tradition said the poet's bones had been removed

at the command of the Delphic Oracle.

Uesiod was the founder of Greek didactic

poetry, as Homer of epic song. The following

works are extant under his name: ^Vorh^s and

DaysCEl'ia Kai 'Uuipai) in SiS verses, which the

Bceolian tradition on Helicon regarded as hi^

only genuine work. The first part of its name
(ll'or/.sl comes from the directions for vari-

ous kinds of labor which it contains; the second

(Dni/.s) is due to the calendar it gives, showing

the days of the inonth on which certain tasks

should "be performed. The poem in its present

form no doubt contains some later additions, but

scholars are not agreed as to the extent of these

interpolations. The Thcociony (Q(or,ovla) in 1022

verses is an attempt to bring Greek mythol-

ogj- into an ordered system, and to incorpo-

rate into the ranks of "the older divinities the

new !»ods from abroad, which were not known to

the Homeric poems. In it theosophic and cos-

niogonic speculations are combined with ancient

hymns and accounts of cults. I'nder the epic

form Hesio<l gives a history of the creation and

of the generations of the pods; the close of the

poem contains a list of the daughters of Zeus,

who bore sons to mortals. We have to regret the

loss of the Catalotjiir of Women fruraiitui/ Knrd-

?^os), which gave a list of the mortal women who
had tiecome the mothers of heroes, and some ac-

count of these heroes' exploits. The poem was di-

vided into five books, of which probably the last

two bore the special title Il'<rai from the fact that

each division liegan with 1) oiij, 'or such a

woman.' The extant Kliirld of llrrculn) {'AffwU

'HpaK'ioi^) in 4S0 verses borrowed its introduc-

tion from the fourth book of the preceding work.

The greater part of the poem is occupied with

an account of the shield olf Hercules, which is

an inferior imitation of the description of

Achilles's shield in the Iliad. There were a num-

ber of other Hesiodic poems in antiquity; of these

only scanty fragments are left. The Contest Be-

iirrrn Ilomer and Ffe-iiod {'ri/ii/pov xai 'liaiMov

'Aj'tii') usually printed with Hesiod's works is a

product of the time of Hadrian.

Hesiod exhibits none of the splendid imagina-

tion and vivid power of Homer; his verses are

filled with savings and homely precepts; they

offer a calendar and a mv-thology for the com-

mon people. But the form is the same as that of

the Homeric poems and the dialect on the whole

shows little divergence. Hesiod was. however,

highly prized for his moral precepts, and the

poems plaved an important part in Greek edu-

cation. Their influence, especially that of the

Works and Days, was not confined to Bmotia and

Tx)cris. where a Hesiodic school developed, but

extended to Tonia, and can he seen in the develop-

ment of iambic poetry. The poems formed the

subject of learned comment from the Alexandrian

Age to the Byzantine period. The best editions

are by T>ennep (.\msterdam. 1843): SchJ'.mann

(Berlin. 1S69) : Finch (Berlin. 1874) : Gr.ttling-

Flach (Leipzig. HTSt : B/Jich (Leipzicr. 1884);

Sittl (.\thcns. 1800). There are translations of

the Works and Days by Thapman (London,

18.58) : of the entire poems by Elton (2d ed.,

London, 1832). and by Banks' (London, 1892).

Consult also: Fick, Uesiod's Oedichte (Gottin-

gen, 1887) ; Grote's Greece, vols. i. and ii. passim

(5tii ed., London, 1888); and the histories of

Greek literature.

HESPE'RIA (Lat., from Gk.'EtrirtpJa, from
iairipa, /nv/.tn/, lairtpof, lirsiiirus. west, Lat.

les/ii r, evening; proliiiiily connected ultimately

with (JllG. icislan, (ici. W'cslin, Kng. insl, and
with (ik. 4ffTi>, usty, city, Skt. rrt.s/u, house, from
rus, to dwell). The land of the west, a term ap-

plied by the ancient (ireek poi'ts to Italy, and by

the Koman writers stmietimes to Italy and .some-

times to the Iberian Peninsula.

HESPERIDES, hes piVl-dez (Lat., from Gk.

'EjTrepiSti, III vpt ; i</c«, from iairipa, hcspcra,

evening), lu the earliest version, the daughters

of Xight, who on an island far iK'Vond the weM-
ern ocean guard with the dragon Ladon the

golden apples, symbol of love and fruit fulness,

which Ga-a produced as a wedding gift ^ir Zeua

and Hera. The number and names varied, but

the common version .seems to have known three,

-Egle, Eiythca, and Hesperethusa. Later gene-

alogists represented them as daughters of Atlas,

who was also localized in the far West. With
the aid of Atlas Hercules secured three of the

apples for Eurysthcus, but they were restored by
Athena.

HESPERIDES. The title of the collection

of Itolicrl Ihrrick's poems published in 1G48. It

contains his most charming lyrics and the larger

l>art. of his work, filling two volumes of the fine

edition )iy Grosurt (1870).

HES'PERIS. See Damk's-Violet.

HESPERORNIS, li.'s'prr-nr'-iis ( NeoLat.,

from (ik. ?<7-ir«pos, hcsprros. west + dpi-is, orni.s,

bird). A |)rimitive. flightless, toothed sea-bird,

found fossil in the Middle ("retjiceous shales of

western Kansas, and. excepting .\ich:coplcrjx, the

oldest bird known. Tlie first skeleton was discov-

ered in 1871 by Prof. O. C. Marsh, near the

Smoky Hill Kiver, in marine deposits of yellow

chalk and calcareous shales, and was named
Uesperornis reyalisi. Several other species have

since become known ; and Enaliornis. of the Up-

per Greensand of Cambridge. England, appears

to be a closely allied form. It was a large, well-

feathered water-bird, having the general habits

THE iieSl'ERORyiS.

After a rtrawlnpr l)V.Ii)«cpti (il.fson, n>pref>entlnBan Ideal

flguff. In the attitiidi' of swiiniiiliig; ba«ed upen skeletons

Id the National Museum.

of a loon, perhaps, ranging the open sea, and

scrambling upon land only for breeding. Its

food was mainly fishes, which it pursued by

swimming and diving, for it had no wings. There

is reason to believe that this winglessness was
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due to degeneracy from fully winged ancestors, slender jaws, armed with sharp recur^•ed teeth
Hesperomis was more than five feet in length, resembling those of reptiles. They were set in a
and if its ancestors were equally bulky their common alveolar groove ( holcodont dentition )—
wings were quite too large to use ^-n^v-^
under water, but would be folded ' ^^==c:r:; 1

close against the body when the bird
dived or swam. This constant dis-

use, as the race became more and
more exclusively aquatic, would per-

mit the wings to dwindle. By the
time the wings were small enough to
be of use as paddles under water,
as modern auks use theirs, the
muscles had become too feeble to

move them in so dense a medium,
and so degeneration continued until

only a remnant of humerus re-

mained. Correlative with this was
a constant growth and strengthen-

ing of the legs, which became of

great size (though the bones re-

mained hollow, like those of an
aerial bird) and so twisted as to

turn edgewise when the foot was
brought forward after each stroke,

thus offering least resistance to the compabisos of skclls axd bbaixs.
water. The original skeleton set up l. SkuU and brain-eavit.v ot Bes/jerornia regalis. from above. 2. Skull
bv Marsh, and depicted in his Odon- """l braln-cavlt.v of modern loon. 3. Cast o« brain-cavity of a young
ii.rnithpQ stnnH prpf>f 1ik-p t nnncniin a"'?ator; ol, olfactory lobes; c. cerebral bemiapheree: op, optic lobes;roMiiffles, stooa erect like a penguin, ci, cerebellum; /. flocculi; ra. medulla. (After Marsh.)
\\ hen an attempt was made at the
National Museum to mount another skeleton in a fact which differentiates Hesperomis from the
a swimming attitude, it was discovered that this higher Ichthyornis and its relatives, whose teeth
position required an altogether novel arrange-

ment of the legs, such as is shown in the ac-

companying sketch of a restoration based by
Lucas (see above) upon this skeleton. It ap-

6KULL AXD TOOTHKD BEAK OF HESPERGBN'IS REGALIS.

pears that the legs of this bird must have stood
out almost at right angles, and have acted like

a pair of oars.
To this most powerful apparatus for swim-

ming and chase was added the best of means for

were implanted in separate sockets (thecodont).
(See BiBD, Fossn,.) In the upper jaw the-

teeth were confined to the maxillary bone alone,
but in the lower jaw they extended to the tip of
the ramus. As this lower jaw was united in
front only by a cartilage, as a serpent's, and had
on each side a joint which admitted of some
elbow-like motion, the power of swallowing was
very extensive. The skull, though shaped like
that of a loon, had many struthious characters,
and the brain was distinctly reptilian in form,
and only about one-third as large as that of a
modern loon. The skeleton as a whole closely

A TOOTH w

:

PEROKNIti.

a, crown; ft. root;
e, absorbed cavity
in the root, oou-
taininp; a young
tooth (d).

SHOCLDER-GIRDLE.

Hesperomis rejjalis : 8, sca-
pula; ft, humerus; f. clavicle,
or furculum; c, coracoid; sf,

sternum.

seizing and holding the agile, slippery, and often
bone-incased prey, in the form of a long neck,
capable of rapid flexure and thrust, and long

110.VE8 OF THE TAIL.

Caudal vertebrte ot Hesperomis regalis, seen from above)
a, anterior convex face of Urstcaudal; b. tranverse procees.

approximates that of modem birds. The verte-
bra> resemble those of a loon. The shoulder-
girdle, in its original structure, as well as in its

degeneracy, and the sternum, which has no keel,
are ostricli-like; and it is in the pelvic arch more
than el.sewhere that traces of reptilian ancestry
are evident. Tlie tail contained 12 vertebra—more
than are or have been possessed by any other
known bird since .Vrclwopteryx; and they were
solid, firmly locked together and ^vinged, so that
the outline of the caudal skeleton is spatulate.
This, with the evidentiv strong musculature,
would give great power, similar to that of a bea-
ver's tail, and doubtless the organ was an impor-
tant aid in swimming, by a sculling motion, as
well as in steering and controlling progress.
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Wliothcr it boro qiiillfeathprs in pairs, as did

the long tail of Arfluropti-ryx. is not kiiown.

The legs and feet resemble those of a grebe on

a large scale, and it is fair to suppose that they

were externally lobed in a similar way. The

featherg on the legs, at least, as is known from

impressions in the rocks, were soft and rather

scanty.
Hesperornis survived for a long period, during

which the interior of North Ameriia was a shal-

low sea, stretching from the Alleghaiiics to the

Koekv Mountains. Iirokcn i\v little except the isl-

and "summits of the Ozark Hills. Professor

Marsh says that apparently there was an absence

of enemies in the air to be feared by this great

diver, since it was more than a match for the

huge but toothless pterodactyls, which hovered

over the waters in great numbers. Tlie warm sea

teemed with fishes and other food; but it also

teemed with great swimming lizards ( mososaurs)

,

turtles a dozen feet in longtli. and large pre-

daceous fishes. As the gradual rise of the land

toward the close of the Cretaceous epoch more
and more indo.seil the sea and modified condi-

tions, the struggle for life became too hard for

many of its denizens, and Hesperornis was
among those which early sucoimbed. With it

disa|>pearcd iore\er a ])rimitive type of bird life,

for this branch of the avine stock seens to have

lerminated without leaving any dcNccndants.

BlBl.lonu.M'llv. The fullest descriptions and
illustrations of Hesperornis are contained in

Marsh. Otlontnriiithr.i: A ilmimjraph of the Ex-

linct Toothed Hirds of Xorth America (Washing-
ton, 1880). Consult, also: Cope, Cretaceous

\ritrbrates of the ^Yest (Washington, 1877);
Williston, various ])a])ers in the Annual Reports

of the Univcrsit;/ lleolof/ieal Surrey of Kansas
(Lawrence) ; I^ucas, Animals of the Past (New
York, HiOl) ; Newton. Dictionarii of Birds (New
York. IS'JO). See Biro, Fossil; and Icuthy-
OKNIS.

HES'PERUS (Lat., from Gk. "E<nrtpot). The
name given l)y llie Oreeks to the evening star

Venus. He is the son of Astrietis, or Cephalos,

and Eos. and the father of the Hesperides. As
the morning star he is called Phosphorus
(Lucifer).

HESPEBTJS. A surname given to the Green
Kniglit. Sir P.rtiilopc. in the legend of King
Artiiur. With his three brothers he guarded the

approaches of Castle Perilous. In Tenny.son's

Idylls of the Kiuij be is <alled fhe 'Evening Star,'

but his famous combat takes place at dawTi.

HESS, HElNRlcir, Freiherr von (1788-1870).

An Austrian eeneral. born in Vienna. He entered

the army in ISO.!, distinguished himself at Wa-
grani. and served in the campaigns of 1813 and
1814. In 181.") he was employed in the War
Department, but soon retiirned to active service,

and in 1821 was in the army of occupation in

Piedmont. Transferred to the General StaflT in

183], he served in Lombardy, where he greatly
improved the organization of the army. Hess
was promoted to the rank of brigadier-general in

1834. and to be field-marshal-lieutenant in 1842.

In 1840 his ability as quartermaster-general was
recncfnized by Radetzky. as cnnfributiiifr Inrcely

to the sueeess of the campaiyrn in Italv. During
operntinns in the East ( 18.t4-,'j.'3) . lless com-
nianded the observation corps in Galicia and
Transylvania. In 18.")0 he was sent to Italy.
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and was involved in the Emperor's defeat at

Solferino, but for his part in the truce of Vil-

lafranea was made lield-inarshal. Two year*

afterwards he was named a member of tlie

House of Lords for life.

HESS, llKi.NKKii vo:« (1798-1803). A Ger-

man painter, born at DUsseldorf. He studied

with his father, Karl Ernst Christoph lies.-,

(1755-1828), an engraver, born at Darmstadt.

He attracted attention at an early age, and was
sent to Italy in 1821 to complete his studies. In

1828 be was made professor at the Munich Acad-

emy, and in 184<.l director of all the galleries in

the city. The frescoes in the Basilica of .Saint

Boniface, twenty-two scenes from the life of that

saint, in the execution of which be was assisted

by Koch and Schraudolph. and those in the

(Miurch of All Saints (both in Munich), are

probably his best works. He also produced

other notable frescoes and many cartoons for

windows. His oil paintings inchide; "Saint

Luke," "Christinas Eve," and "Eaith, Hope, and
Charity." One of his best portraits is that of

Thorwaldsen.

HESS, JoHAXX (14001547). A German
preaclier of the Reformation, born at Nuremberg,
and educated at Leipzig and Witt<>nberg. He re-

turned to Wittenberg (L520), after acting as

secretary to the Bishop of Breslau and traveling

in Italy, where he came under the influence of

the humanists. Strongly inlluenciM! by Luther

and .Mclanililbon. be went back to lircslau, and

did mudi fur the spread of the Reformation tlicrc.

Consult Kiistlin, ".Jobann Hess, der Breslauer

Refoniiator," in the Zeitschrift des Vercins fiir

Ueschichle und Allertum Schlesiens, vols, vi.,

xii. (Breslau, 1893-99).

HESS, hes'se, .JonANX .lAKon (1741-1828).

A Swiss theologian, born at Zurich, where he

became deacon (1777) and (1795) superintendent

of the churches in the canton. He wrote origi-

nal studies on the life of Christ: (lesrhiehte

der drci letzlen Lehensjahrc Jesu (17fiS-73);

Jugcndyesehichte Jesu (1773); and, including

these, Jjcbensfjeschichte Jesu (8th cd. 1822-23).

Consult: Escher, Johann Jakiih lless (Zurich.

1837), and Zimmennann, Die '/jiircher Kirche ron

der Reformation bis ziim drittcn lieformations-

juhiliiuni (Zurich, 1877-78).

HESS, Kahl Adolf (17C9-1849). A German
animal painter and etcher, born in Dresden. lie

was a pupil of Kloss, traveled in Hungary, Rus-

sia, and Turkey, and afterwards became professor

at the Vienna Academy. He is noted for his

idctures of horses, and his drawings and sketches

of those subjects are also prized.

HESS, Peteu von (1792-1871). A German
battle painter, born at Diisseldorf. He was the

son of Karl Ernst Christoph von lless. the en-

graver, and the brother of Ileinrich von

lless. He studied under his father, and then

in the Miniieh Academy, and was with the Ger-

man Army in the campaign of 1813-15. His

first large picture was the "Battle of Arcissur-

Aube" (1817). Afterwards he was appointed

painter to the Bavarian Court. In 1839 he went
to Russia, and painted two pictures from scenes

in the War of 1812 for the Etiiperor Nicluilas. His
other works include some genre pictures; a series

of oil sketches for the Munich 'Hofgarten.' repre-

senting Greek stories: "The Entrance of King
Otho into Nauplia;" "Saint Leonard's Festival
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in Bavaria;" 'Pliinderiiig Cossacks;" "A Market-
ing Scene ;" and a "Surprise;" all minutely paint-

ed and of good color.-^His brother Karl (1801-

74), burn at Diisseldarf, was an animal, land-

scape, and genre painter. Notable works by him
are: "-On Lake Starnberg" (1835); "A Tyrolese

1-andscape" and "Cattle in a Pasture" (1822),
both in tile National Gallery, Berlin. He was
also an engraver.

HESS, Richard (18.'?.5— ). A noted German
forester. He was bom at Gotha, studied at

Aschaflfenburg and at (Jiittingen, and at the age
of twenty-three entered the forestry service at

Gotha. In 1868 he was appointed director of

the Academic Institute of Forestry at the Uni-

versity of Giessen. where he also occupied a
chair as one of the professors. His chief book is

Dcr Forstschutziheipzig, 187f)-78; .3d ed., 2 vols.,

lS!)6-99). Among his numerous other writings

may be mentioned : (Srundriss zu Vorlesungen
iihcr For-ilboiutzrinr/ mid Forsttechnologie (2d
ed. Berlin, 1901) ; Dcr alcademische Forstgarten
hi'i fliranen riln Dcmonntiations- und Versiichsfeld

(2d ed. (Jiessen, 1890): Die Eigenschaften und
(lux forslliche Vcrhnltrn dcr rrichtigern in

Dciitschhnid vorkoniDiriiden Holzarten (2d ed.

Berlin, 1895) ; Fnci/klo/uidir und Metliodologie

dcr Forstwissenschnft (Xordlingen, 1885-92).

HESSE, hes (Ger. Hessen) . A former land-

graviate ot Germany. The region was occupied
in early times by the Cdtti or Chatti (German
Kntlen). Their first appearance in history is

in A.D. 15, when Germanicus destroyed their

]irincipal settlement. i\Iattium, the site of the

present villages of Grosse and Klein Sladcn,

near Gudensberg, in the Prussian district of

Cassel. In the course of time the Catti bec«me
merged in the Frank isli tribes, who. when they
migrated into Gaul, left Hesse uninhabited,
whereupon the Saxons took possession. The
Carolingians ruled the country by means of

counts, and the power soon became hereditary

in one family, tlie head of this family being

elected in 911 King of Germany as Conrad I.

After his death and that of his brother Ebcr-

hard. the country fell into many divisions, un-

til in ll.'i7 Count Louis I. of Thuringia mar-
ried the daughter of Count Geiss IV. of Gudens-
berg, who belonged to the most powerful family

in Hesse, and soon thereafter the Hessian nobles

accepted Louis as their overlord ; but the Thu-
ringian line of lan<lgraves died out in 1247,

with Heinriel< Raspe, the opponent of Frederick

II. In 120.3, after a long contest, Sophia, niece

of Heinrich Raspe, obtained full possession of

Hesse, and from lier sim and successor. Henrj' I..

surnamed the Child (died 130S), all the various

branches of the Hessian family still trace their

descent. His descendants added many valuable

territories to their old patrimony. After the

possessions of the house had been for a time
divided, William II.. in 1500, was in complete
control of all Hessian territories, to which he
added Hombnrg, and in 1509 his five-year-old

son, Pliilip the Magnanimous, succeeded him.

He was declared of age in 1518, and thereafter

played a very prominent role in German atTairs,

and to some extent in Europe, heing a leader in

the German Reformation. (See Plui-lP the
MvoxANiMors and Li'tiier.) Philip, on his

death, in 1567. divided his territory among his

four sons. The eldest, William IV., obtained

half of the Hessian domains, with Cassel for his

residence; Louis, a fourth part, with Mar-
burg; Philip, an eighth part, with Rheinfels; and
(ieorge, an eighth part, with Darmstadt. The
death of Philip and Louis left all the Hessian
dominions in the two main lines of Hesse-Cas-
sel and Hesse-Darmstadt. See Hesse (grand
duchy) ; Hesse-Cassel.

HESSE. A grand duchy of Germany, the
eighth (Jerman State in size, lying between lati-

tudes 49" 24' and 50° 50' N. and longitudes 7" 51'

and 9' 39' E., consisting of two main divisions

and eleven small exclaves. The northern main
division, called the Province of L'pper Hesse
(Oberhcssen) , lies in the Prussian Province of

Hesse-Nassau, and the southern between Prussia,

Bavaria, Baden, and the Bavarian Palatinate
(Map: Germany, C 4). Area, 2965 square miles.

The Rhine traverses for about 55 miles the
southern division of the duchy, which consists

of the provinces of Rhine-Hesse and Starken-
burg. Five of the exclaves border on, or are

inclosed by, Baden and Wiirttemberg. The re-

mainder of the exclaves are within Prussian ter-

ritory.

PuYsiCAL Feature.s AND CLIMATE. The sur-

face consists of level, hilly, and mountainous sec-

tions. Ilpper Hesse is moimtainous, and is

identified with the basaltic Vogelsberg, situated

in the east, and rising to a height of about 2500
feet. From this group radiate spurs and out-

liers west and north through the province, leav-

ing in the south the Wetterau, an extensive,

undulating, and arable tract of Upper Hesse.

Into the southwestern part of the province ex-

tends the northern end of the Taunus. about 2000
feet high. The eastern half of Starkcnburg is

also mountainous, being occupied by the Oden-
wald Range, witn four peaks reaching about
2300 feet—Kriihberg, Hardberg. etc. The west-

ern part is in the Rhine valley proper, and in the

nmth lies the low region bordering on the Main.
Rhine-Hesse is mostly in the Rhine plain. The
western part of this province consists of a rolling

country of hills. Tlie Hardt Moitntains enter

on the southwest, but their highest point (the

Kiehelberg) has an altitude of only about 1050

feet. The Rhine and the Main form the north
border of the southern division of Hesse. The
whole grand duchy, except the Vogelsberg dis-

trict, belongs to the Rhine basin. The Neckar
barely reaches Hesse on the south. Other Rhine
tributaries from the right are the Lahn. the

Weschnilz. and the Modau. On the left the

Rhine receives the Selz and Nahe. To the Weser
basin section of Upper Hesse belong the Fulda
and the Schwalm.
The climate differs somewhat in t4ie two main

divisions of the duchy, being rather raw and
cold in most of the northern part, while the

southern division (except the Odenwald) and
the Wetterau have the #iild clinuite of Southern
Germany. The mean annual temperature in

Darmstadt is 49° F.—in sunuuer 65°. in winter

29.7°; average rainfall. 33 inches. There arc

several mineral springs and saltwater baths in

Hesse: namely, at Salzluuisen. Bad Xauheim. etc.

Indi'Stries. The principal industry is agri-

culture, the soil tieing for the most part well

adapted for farming. The land is dividod into

small holdings, as shown by the fact that out
of the 133.840 holdings in the year 1895, over
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5!).000 eontniiieil les3 tlmn -Via acres eat-li, nnj
only about !»400 holdings coiilaineJ over 25 acres

each. Over (>4 per cent, of the area is under cul-

tivation. There is 31 per cent, in lorest, more
than one-third of which is JStiite pro|ierl.v. The
forests constitute an important source of income-

producing wealth. About one-half of the total

area is arable, and one-eighth is in niciulows

and pastures. Kye, l)arley. wheat, and oats

are cultivated. Hay and potatoes are produced

in large tpiantities, and fruit is extensively

grown. The cultivation of the vine, together

with the production of fine wines, is a very

important industry, not only in Rhine-Hesse,

but on the slo|x-s of the Odenwald. There were

about 82,500 acres in sujpir-bcet-s and turnips in

1900. Agriculture is promoted actively by a

Government board of agriculture at Darmstadt,

by numerous associations, and e.\c-ellcnt agricul-

tural schoids which instruct in all branches of

farming, fruit-growing, etc. Fishing and hunt-

ing yield well commercially. Stock-raising as

a sej)arate industrv can hardlv be said to exist.

In lilOO there were" 59,001 hor'ses, 330.C79 cattle,

82,3(i0 sheep, 124.790 goats, and 312,899 hogs.

The mining region of Hesse is found chiefly

in the northern part, and produces coal, iron,

and salt. In 1900 the mined minerals amounted
to .{;474.000, and salt $125,000. The total of

these products, togellier with those of the snielt-

ing-works and foundries, was about $2,525,000,

the persons engaged numbering 3737. Peat is an
important output, and Hainstadt-am-Main ex-

ports famous clays. The manufacturing indus-

tries are generally in a prosperous eomlition.

He=se is known for its manufactures of leather

and leather goods. Other chief manufacturing
liroducts are tobacco and cigsirs. metal articles,

paper, sugar, chemicals, spirits, etc. There were
live sugar-factories in 1901. The province has
many handicraft schools and courts of trade.

Commerce and Tkansi'ortation. Tlie trade

of Hesse is of considerable importance, and is

favored by many organizations and industrial

banks, as well as by the central position of the

grand duchy and the excellent transj)ortation

facilities. The exports consist mainly of agri-

cultural and manufactured product-^; the chief

imports are raw and half-finished materials.

The river conmierce is extensive, including much
Belgian and Dutch trade. There are over 700
miles of railway, nearly all owned by Hesse,

Prussia, and Baden.

Government and Finance. The government
is that of a hereditary constitutional mimarchy.
The Grand Duke is very largely dependent on the

civil list, which .amounts to about $300,000. The
Constitution was adopted in 1820, and has been
repeatedly modified. The executive power lies

in a responsible Ministry- of three members, who
are the heads of the departments of the Interior,

Justice, and Finance. The Minister of the In-

terior is president of t%c Ministry, and is the
Minister of Foreign .Xfi'airs and of the Ducal
House. The legislative power is represented by
two Chambers. The Upper Chamber is eoni|)osed

of all the princes of the reigning hou^e, the heads
of several noble families, the Roman Catholic
bishop, a Protestant church dignitary, the chan-
cellor of the I'niversity of Gies.scn. the repre-

sentatives of the landed nobilitv, and not over
twelve life members nominated by the Grand
Duke. Tlie Lower Chamber consists of tea
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members elected by the large municipalities and
forty members returned by the small towns and
rural communities. The ftiendiers of the l^wer
Chamber are elected indirectly for six years.

The Chambers meet each year. The three prov-

inces are divided into eighti-en circles. The
provinces and circles have local councils elected

by a restricted suU'rage. The duchy is repre-

sented by three members in the German Itundes-

rat, and returns nine members to the licidiNtag.

The budget for 1901-02 was estimatcil at about
.f20.000.000. The chief items of revenue are
from public domains, lottery. Imperial customs,
and direct taxes. The chief articles of expendi-
ture are for the Department of the Interior,

lottery, service of the debt, and contributions

of the Empire. The public debt amounted in

1901 to about .$74,000,000, nearly all incurred
for railways.

PofiL.VTioN AND RELIGION. The population
was !)92.St;:J in 1890 and 1.119,893 in 1900. show-
ing an increase of nearly 13 per cent, for the

decade. Hesse ranks seventh as to population

among the German States. Number of inhabi-

tants per square mile, 377.7. Emigrants arc few.

Darmstadt (ipv.) is the capital ; the largest city.

Mainz; other large towns are OITenbach and
Worms. Over 65 per cent, of the inhabitants

are Protestants. The CJrand Duke is Protestant,

and is the head of the Evangelical Church (em-
bracing the Lutheran and the Reformed). It is

governed by a synod and a consistory. The se/.t

of the Roman Catholic bishop is at Mainz. The
State contributes to both the leading faiths. This
item was $120,000 in 1900.

Educational and Other Institutions. Edu-
cation is free, compulsory, and maintained part-

ly iv the (lovermnent and partly by the coni-

nnincs. Secondary education was represented

in 1900-01 by 29 gymnasia and 'real' schocds,

5 high schools for girls, mid 48 private schools.

Advanced elementary scliools—high schools and
middle schools—numbered 34. and there were
902 'continuation schools' (Fortbildunf/sschulcn)

,

for scholars leaving the elemcntarv scliools.

Higher education is supplied by the University
of G lessen, and also by the Technical School of

Damistadt. The latter has about 1500 students.

Both institutions are s\ipported in part b.v the
State. There are. in addition, not onl.v the in-

dustrial schools, but nuniero\is special institu-

tions, as, for instance, a merchants' school and
an ivorv-earving school. The important libraries

and museums number three each. Hesse has a
State fire-insurance conipan.v, and institutions or
pensions or insurance funds for all classes of

need.v, ill. or otherwise unfortunate persons, in-

cluding indigent ladies of the nobility. In

this respe<'t Hesse is one of the most highly or-

ganized commonwealths in the world.

History. (See preee<ling article.) The line

of Hesse-Darmstadt, the second main branch of

the House of Hesse, is derived from George I.,

the fourth son of Philip the Magnanimous. I.and-

grave of Hesse, who. on the death of his father

in l.'')l)7. obtained the Principality of Katzen-
elnbogeu. with the town of Darmstadt for hia

residence, and received in 1583. on the deatli

of his brother Philip without heirs, a third of

the patrimonynf the latter. (See Hesse-Cassel.)
-At his death, in 1596, he was succeeded in the

greater part of hi« possessions by his eldest

son, Louis V. (1596-1626), while another son.
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Frederick, became the founder of the Hcsse-
Homburg Hue. Louis V. ac(iuired a portion of

Upper Hesse, and is noted as the founder of tlie

University of Gicssen (1607). His son, George
II. (102li-61), and grandson. Louis V'l. (IGUl-

78) did much to promote learning and the arts.

Under Ernest Louis (ltJ78-1739) the country
was laid waste by the French armies. The
finances became disorijanized. and Louis VIII.,

who succeeded and ruled until 1768, did little

to mend them. Louis IX. (176800) was a wise
and able ruler, a patron of art and letters. As
a result of the I'rench Revolutionary wars, under
Louis X. (1790-1830). Hesse-Darmstadt changed
its boundaries materially, on the whole to its

gain. Louis X. joined the Confederation of the

Rhine in 180(5, and assumed the title of Grand
Duke as such ( Louis I. ) . At the Congress of

Vienna (1814-15) he was obliged to make large

cessions of territory to Prussia and Bavaria, re-

ceiving, however, by way of indemnification, a
large district on the Rhine, including the towns
of Worms and Mainz, in right of which he as-

sumed the traditional title of Rhenish Grand
Duke. At this time Hesse-Darmstadt became
a member of the German Confederation. In
1820 Louis promulgated a constitution establish-

ing a parliamentary form of government. He
instituted various reforms and joined the ZoU-
verein (q.v. ) in 1828. The reactionary policy

of Louis II. (1830-48) evoked a strong opposi-

tion in the Landtag, but the Grand Duke finally

succeeded in subordinating the Chambers to his

will. The Februarv- Revolution of 1848 in

France, however, lent renewed strength to the
Liberal Party. In answer to the popular de-

mand for constitutional reform, the heir to the
throne was named co-regent with the King;
Gagern, the great leader and apostle of Ger-
man unity, was made Minister of the Interior:

and a far-rcac hing programme of reform adopted,

many features of which were carried out only
to be abroiratcd in the reaction which followed

the revolutionary- wave of 1848-49. Louis III.

succeeded his father in 1848. His chief adviser,

Dahvigk. was a bitter enemy of Prussia, and in

1866 Hesse-Daniistadt sided with Austria against

the former. The Grand Duke made a vain appeal
to Xapolcon III., of whom he was a personal
friend, for assistance. The Hessians were de-

feated at Laufach. .Tuly 13th. and Prussian troops
occupied the grand duchy. The Grand Duke
was forced to cede some territory, including the
recently acqiiirwl Hesse-Homburg, to pay a heavy
war indemnit.T. to receive a garrison in Mainz,
and to enter into an ofTensive and defensive
alliance with Prussia. The Hessian troops played
a conspicuous part in the war against France,
and Hesse-Darmstadt became a part of the new-

German Empire. Louis IV. (1877-92) did much
to restore the finances and increase the prosper-
ity of the duchy. He was succeeded by his son,

Ernest Louis.

BinLiocR.\PHY. Tiirekheira, Histoire p^falo-
pique dc la maixon dc Hesse (Strassburg. 1819-

201: Rommel, flexchirhte rnn Ifessen (10 vols.,

Gotha, 1820-.56) : Ewald. llistnrische T'ehrrsicht

der Terntnnnlicriindoriinricn dtr Landiirafschaft
Hessen vnd des Grossher^optums Ucssrii (Darm-
stadt. 1872) : Hossler. Gesehirhtc ron ffcxxen

(Cassel. 1891) : Kiichler, Verfassunps- und Ver-
waJtunpsrrrht dcs Orossher:ophims Ressen
(Darmstadt, 1894-96) ; Kuenzel. Das Grossher-

zogtuni Ucssin (Giessen, 1893) ; Zeller, Band-
buck der i'erfassuitg und \ cncaltung im Gross-
herzoijlum Uv.snen (Darmstadt. 1885-93); Sybel,

Begrundung des deutschen lieichs (Munich, 1889-

94; trans., New York, 1890-92). Sec Gebmant.
HESSE, hes'se, Adoli'H Friedbich (1809-63).

A German organist and musical composer, bom
at Breslau. He displayed such marked ability

while studying piano, organ, and composition
there, that the city fathers gave him financial

assistance to continue his musical education at

Weimar, where he was a pupil of Hummel, and
also came under the intluence of Rinck and Spohr.
For the last thirty-two years of his life he was
organist of Saint Bernard's Church, Breslau, di-

rected the symphony concerts of the town, and
made occasional professional tours to Paris. Lon-
don, and elsewhere. Of his large variety of com-
positions, the most important are for the organ,
and a complete edition of them was edited by Dr.
Steggall.

HESSE, es, Alexaxdbe (1806-79). A French
historical painter, born in Paris. He was the
pupil of his uncle, Auguste Hesse (1795-1869),
an historical and religious painter of some note.

He succeeded Ingres in the Institute (1867). His
pictures are Venetian in coloring, and well com-
posed. One of the more notable works is "Pi-
sani's Triumph" (1847), in the Luxembourg.

HESSE, hes'se. Otto (1811-74). A German
mathematician. He was born in Kiinigsberg, and
studied and taught there from 1840 to 1856. After
that he held professorships of mathematics, succes-

sively, at Halle, Heidelberg, and in the Polytech-

nic School at Munich. He was a disciple of .Jacobi,

and contributed chiefly to geometry and the the-

ory of determinants. His important mathemat-
ical works include: VorJcstiiipen iibcr die analy-
tische Geometrie des Ratimes (1861; 3d ed.

1876) : Vorlcsungen aus der aiialptisehen Geome-
trie der peraden Linie. des Punktes und des
Kreises (1865; 3d ed. 1881); Vier Vorlesunpen
aus der analptischen Geometrie (1866; completed
in 1874) : Die Delerniinanten, elementar behan-
delt (1871); Die rier Speeies (1872). A list

cf his memoirs may be found in the Calalopue
of Seientifie Papers of the Romd Society of Lon-
don, vols. iii. and vii. The name of Hesse is

connected vriih an important determinant form
known as the Hessian, or Hessian covariant.
which is of great value in the study of curved
lines and surf.aces. (See DETERjtiN'ANTS.) An
edition of his works was published by the Ba-
varian .Academy of Sciences (Miinohen, 1897).
Consult Koether. "Otto Hesse," in the Zeitsebrifl

fiir Maihematik und Pht/sik, voL xx. (Leipzig,

1875).

HESSE-CASSEL, or Et.ectoral Hesse (Ger.
nessrn-Kn.i>:el. hes'scn kii'srl). A former land-
graviate. later electorate, of Germany, forming at
present the District of Cassel in the Prussian
Province of Hesse-Xassau.
History. The House of Hesse-Cassel, repre-

senting the elder line of the House of Hesse, was
founded by William IV.. the Wise, the eldest of

the four sons of Philip the Magnanimous (1.109-

67). (See Hesse.) William, who ruled as
Landgrave from 15t'>7 to 1502. was a good ad-
ministrator, and left a well-consolidated little

principality to his son Maurice, who resisned
the government in 1627 to his son. William
v., and died in retirement five years later.
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William (lC27-.'i7) fought on the side of Sweden
during the Thirty Venrs" War, for wliich he
was put under the ban of the Empire. His
two brotliers, Hermann and Krne.st, founded the
lines of HesseKothentiurg and HcsseKlieinfeU.
In 1637, on the death of William V., Amelia
Elizabeth, hi>s widow, as.sumed the regency for

their young son, William \'l., and ruled with
vigor and ability. In the Pcaee of Westpha-
lia (lf)48) the greater part of Siljauiiiburg and
the Principality of Ilersfeld were aciiuircd. Wil-
liam VI. died in 1G03, and was succeeded 1)V his

sons, William VII. (1003-70) and Charles I.

(1070-1730). The latter inaugurated the prac-

tice, continued by his succes.sors, of hiring out
Hessian soldiers to fight in the service of foreign

princes, by which the finances of the State were
considerably augmented at the expense of the

welfare of the people. On the death of Charles,

his son Frederick I., who in 17'20 had become
King of .Sweden, in right of his wife, the Princess

ITrike Eleonore. sister of Charles XII., resigned

the government of liis Hessian territories to his

brother William Vlll.. who succeeded him as

Landgrave in 17.51. and r\iled until 1700. He
fought under the Hritish and Hanoverian flag in

the Seven Years' War. and gained considerable

militarj- renown for himself and his troops. Fred-

erick II. ( 1700-S:>) ke|>t >ip a splendid court on the

subsidies received from tlie Uritish (iovernnient

for the services of the Hessians who fought against

the Americans in the War of Independence, and
expended much of his treasures in the i)alronage

of art and in the erection of public edifices.

Frederick, who had l>ecnme a convert to the

Roman Church, was succeeded by William IX.
(178.5-1821). who reigned as William I. after

his elevation to the rank of Elector in 1803. This
prince frequently shifted sides (hiring the French
wars. In 1800. at the time of Prussia's struggle

against Napoleon, he remained neutral, but Na-
poleon, nevertheless, seized his electorate, whicli

was incorporated in the newlv formed Kingdom
of Westphalia (1807). In 18'l3. after the defeat

of Napoleon at Ix'ipzig. William returned to his

dominions and began to restore the old order of

things as far as he could, while he sought to re-

cover the State lands that had been sold during
his exile, and appealed so strongly for indemni-

fication that he obtained various important eon-

cessions at the Congress of Vienna, although he
failed to secure the title of King. In accordance
with a promise which he had made on his restora-

tion, he summoned a body of jurists to construct a
constitution: hut no .sooner was the draft com-
j'leted than he refused to abide by it. His death,

in 1821, was regarded as a fortunate event. But
his son and successor. William II. (1821-47),
by his narrow policy, increased the rapidly grow-
ing disorders of the State, while his prodigality

toward his mistress, the Countess of Reichen-
hach. rendered him peculiarly unpopular with
his subjects. In 1831 William was compelled to

promulgate a constitution. At, the same time his

son, Frederick William, was appointed co-regent.

The history of the sixteen years' regency of

Prince Frederick William exhibited a retrogres-

sive policy, pursued at first under the guidance of

Hassenpflug (q.v.l. which left Hesse far behind
other German States in material prosperity. The
death of the old ruler occurred at Frankfort in

1847. The revolutionarv movement of 1848 ex-

torted from Frederick " William I. (1847-66)

many liberal promises of reform, some of which
were redeemed; but in ISoO, after revoking many
uf his pledges, he summoned again the obnuxiouii

reactionist lla.ssenpllug to govern the country.

The Elector and his iMinistcr resorted to the
most arbitrary measures to force the excited

people to submission, and lla.ssenpllug persuaded
the sovereign llial his personal safety would be
endangered if he remained longer among his sub-

jects, anil Prince and .Minister lied from Cassel to

Williclmsliad. lla-NMiipllug appealed for federal

intervention, and Austrian and Bavarian troops

entered the country. The friends of liberal gov-

ernment looked to Prussia for .support. On No-
vember 2, 1850, a Prussian army entered Hcsse-

Casscl ; but the Prussian King was timid, and
the war was principally limited to angry proto-

cols. External force was now applied to quell

all ojiposition to the tlespotic sway of Frederick

William, who in 1852 rcturiicil to Casstd. A new
constitution was promulgated, which in no way
satisfied the |wople. whose conduct throughout
the trying crisis had been marked by forbearance

and moderation. But the jiolicy of the Govern-

ment remained unchanged. Not until 1802, after

much agitation and powerful pressure from Prus-

sia, was the Prince forced to accede to the Con-
stitution of 1831. After this concession, how-

ever, he still ruled in such a way as to paralyze

the political activities of the country. In the

Seven Weeks' War of 1800 Hesse-Cassel sided

with .\ustria. A Prussian army entered the prin-

cipality. .Iiine 10, 1800, and Frederick William
was taken i)risoiier and conveyed to Stettin,

where he remained till September 17th. Tlirec

days later Hesse-Cassel was incorporated with

Prussia. 'Hie deposed Prince died .January 6,

1875, leaving no direct heir.

BiBLioGH.xdiY. Rommel, (Icschichte von Ues-

fcii (10 vols., Cassel, 1820-58): Wippermann,
h'lirhessen scit dem Freiheilskriege (lb., 1850) ;

Roth, Ge.ichichle von Ile»sen-Kassel (ib., 1883-

SO) : Griife, Der Verfas.iunfiskampf in Kurhess&n
(Leipzig, 1851); Syl)el, Die Ucgriindimg drs

drulxchen Reichs durch ^Vilhe^m I. (Munich,
1889-04; trans., New York, 1889-04). See Ger-

:.r.\NY.

HESSE-DARMSTADT. Sec Hesse.

HESSE-HOMBURG, liftmlioorK (Gcr. Hes-

sc.n-Uoinhiirii) . Formerly a landgraviate, con-

taining about 100 square miles, composed of the

District of Iloniburg vor der HOhe on the right of

the Rhine, and that of Meisenheini on the left. It

has belonged to Prussia since ISOO. and is now a

part of Hesse-Nassau and of the Rhine Province.

The landgraviate was an integral part of Hesse-

Darmstadt till it was transferred in accordance

with the disposition made by the Landgrave
George I. (died 1596) to that Prince's youngest

son, Frederick I., in 1622. It constituted a

p.art of Hesse-Darmstadt from 1800 till the Con-

gress of Vienna (1815), when its independence

was restoped and its territory augmented by the

addition of Meisenheini. The opening of the

springs and baths at Hnmburg in 1833 proved an
unexpected source of wealth to the State, and
after the addition of gambling saloons, the estab-

lishment constituted a very important branch of

the revenue. .^ttempts were more than once

made by the Diet to put down the gambling-

tables: but whenever the pressure of Federal in-

tervention was removed, gambling was always
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resumed with fresh spirit, and the system con-

tinued till 1872. In March, 18U(J, on the death,

without heirs, of the last hinJj,'''ave Ferdinand,

who had succeeded his brother Gustavus Au-
gustus, in 1848, the landgraviate fell to Hesse-

Uarmstadt, but remained united with that duchy
only a few months, being ceded to Prussia on

September 3, 18()6.

HESSE-NASSAU, nas'sou (Ger. Bessen-

yussaii)- A province of Prussia, the southwest-

ern part of the kingdom, lying between the Rhine

and the Weser, and composed chiefly of the larger

portions of Hesse-Cassel, Nassau, and Ilesse-

Homburg. It also contains the city of Frank-

fort (q.v.) (Map: Germany, C 3). The main
body of the province is bordered by the Rhine
Province, Westphalia, Waldeck, Hanover, and
Prussian Saxony, Saxe-Weimar-Eisenach, Ba-

varia, and Hesse, and incloses the Hessian Prov-

ince of Upper Hesse. Among the several exclaves

that belong to Hesse-Xassau are the courttship of

Schaumburg and the Thuringian district in

which Schmalkalden is situated. Area, 6000

square miles.

Topography. The province is generally an ele-

vated region. In the south are the rich valleys

of the Main and Rhine: in the north lies the

Weser Valley : but as a whole the province be-

longs to the mountain region of Middle Germany,
and consists of higli. rolling districts broken

by peaks and rather prominent spurs and
outliers. In the east are the Kaufunger Wald
and portions of the Rhiingebirge. Vogelsberg, and
Sjicssart. The Westerwald is in the west, and
the important Taunus range in the extreme

southwest. The western part of the province is

traversed by the Lahn. an affluent of the Rhine.

In the northeast are the Fulda and the Werra,

which unite to form the Weser. The climate is

mild and generally even.

Industries. The principal occupations are

agriculture and its allied industries. Of the total

area, about 40 per cent, is under crops and
gardens, about the same proportion is in forests,

and the remainder is chiefly in meadow and pas-

ture. Most of the land is distributed into small

holdings. According to the industrial census of

189.5 there were 212.349 holdings ranging from

less than 5 acres to 50 acres, and 4743 holdings

of over 50 acres each. The chief agricultural

products are rye, wheat, potatoes, flax, oats, and
hay (including clover and alfalfa). Tobacco and
beans are cultivated to a considerable extent.

Among the well-known wines of the province are

the.Iohannisberger,Hochheimer,andRudesheimer.
The forests are among the most extensive of

Prussia, and belong mostly to the State and the
communities. The trees are conifers, oaks, and
beeches. The commercial yield of the forest is

large. They abound in game, and the streams
are rich in fish. Live-stock raising is not carried
on extensively as a separate industry. In 1900
there were 8.5.170 horses, 587.802 cattle, 304,499
sheep. 556.233 swine, and 171,959 goats.

The mineral deposits are important, principally
iron and coal. Of the former about 400.000 tons
are obtained annually: of the latter, over 600.000
tons. Hesse-Xassau is one of the leading iron

producers among the Prussian provinces. There
iire some deposits of zinc. lead, and copper. Good
clav is found. The mineral springs and health
resorts of the province are both numerous and
famous, including those of Hombura. Wiesbaden,
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Ems, Schwalbach, and Selters. Several of the
waters, especially the Selters, are exported exten-

sively to all parts of the civilized world.

The manufacturing industries, with some ex-

ceptions, are on a small scale. The industrial

census of 1895 gives the total number of estab-

lishments at 128,888, employixig 344,502 hands.
This number includes 58,664 establishments em-
ploying no help, and 42,805 establishments em-
l)loying from on^ to live hands each. The chief

manufactured products are cotton and woolen
goods, tobacco, cigars, and sugar. Also worthy
of mention are the exports of marble, dressed
stone, and burnt clay, and wooden wares, leather.

and jewelry. There were 347 distilleries in opera-

tion in 1901. The province has important fairs

and markets, especially horse markets, and the

trade and manufacturing interests are furthered
by means of numerous chambers of commerce.
The banks of Frankfort, the financial centre of

this part of Germany, are celebrated for their

strength and the extensive scope of their under-

takings. The transportation facilities are fully

adequate to the needs of the province. The rail-

ways are mostly controlled by the St<ate. The
splendid roads and natural waterways aid very
materially in the distribution of products. The
commerce is concentrated largely in Frankfort,

Cassel, and Wiesbaden. Other important busi-

ness towns are Hanau and Fulda.
Go\t:rnmekt and Education. Administrative-

ly Hesse-Nassau is divided into the two districts

of Cassel and Wiesbaden, subdivided into 24 and
18 circles, respectively. The former district is

about twice the size of the latter, but has less

population, Frankfort being included in the lat-

ter. Cassel (q.v.) is the capital. The province

is represented in tlie Prussian Landtag by 26
Deputies in the Lower Chamber and by 21 mem-
bers in the House of Lords. The highest educa-

tional institution is the Lfniversity of Marburg,
founded in 1527. There are an agricultural

school at Weilburg. a farmers' association at

Cassel, and an agriculture and forestry associa-

tion at Wiesbaden. There are also several unions

for bee and bird raising and gardening.

Popri..\TioN. The population was 1,664,426 in

1890. and 1.897.981 in 1900. showing an increase

of 14 per cent, for the decade. Population per

square mile. 313.1. Emigrants, in 1900, 605.

About 70 per cent, of the inhabitants are Protes-

tant. For the history of Hesse-Nassau, see

Hesse-Cassel: Hesse-Homburg; Nassau.

HESSE-WARTEGG. viir'teg, Ernst von
( 1851— ) . An Austrian traveler, born in Vienna.

His travels covered most of the habitable globe.

He married Minnie Hauk, the opera singer, in

1881. He wrote, among many books of travel:
Prairiefahrten (1878) ; Tausettd xind ein Tap im
Occident (1896); Chicago (1892): Ciirioso au^
der neuen VTeU (1893): Korea (1895): China
vnd Japan. (2d ed. 1900) : Schantung und
Deutsch-China (1898): Siam (1899); and fa-
mnn. Bixmarckarchipcl und Xeuguinea (1902).

HESSHTJ'SITIS. Tilemann (1.527-88). A
German Lutheran theologian, bom at Wesel. and
educated at Wittenberg. Oxford, and Paris.

From his post as lecturer of New Testament
exegesis in Wittenbersr. he went to Ooslar (1553).
then to Rostock (1556). to Heidelberg as pro-
fessor of theolosry (1558). and then preached
at Bremen, and (1560) at Magdeburg. But
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here, too, his love of strife and his extreme or-

thodoxy, and liis ah.solutu u|)|josiliou to (.'rjplo-

Culvinism or to any form ol LulheraiiiMii li'ss

rugged than his own, brought him into trouble,

lie had to leave ila^deburg, and, diivou from one

town to another, settled at Neuburn in lotio aa

Court preaeher. I'jom there he went to Jena, but

in 1573 left Brunswick and became Bishop of

Saniland at KonifjsbiM;;. four years later he waa
loreed to retire from this olliee, ,and became pro-

lessor at llolmstedt. llesshusius wrote: Von Amt
und (leuult dcr I'farrkcrrcn (last ed., by Schutz,

1S54) ; Ue Vera h'ccUi»ia cl ejus AucloriUite

(157'i); Antiilohim vuiiha Uuijnui M. tlaccii,

quod Peccalum Uriginis Hit Substantia (1572);
nnd Asmrlutio Testamvnti Chrisli (1574). Con-

sult: Wilkens, Tilemaiin Hesshusius (Leipzig,

1860) ; and Uelmolt, Tilemann Hesshus und seine

sicl)en Exilia- (Leipzig, 1859).

HESSIAIT FLY. A dipterous insect (Ceci-

domijia ilmlniclur) , which, from the damage
which the larva (loos to wheat in Xorth America,

and also to some extent in Europe, has become

one of the most widely known of insects. It ia

dark in color, nearly black, with dusky wings

and pale bruwii lefjs. While distinctively a
wheat insect, it will breed also in barley and rye.

Over a large part of the wheat area of the United
States there are two principal broods, namely, a

spring brood and a fall brood. There are, how-

ever, supplemental broods both in spring and
fall, particularly in the southern wheat areas;

but in the extreme northern area of the spring

wheat belt there may lie only a single generation.

Each generation is re|)resented by four distinct

states, namelv. e> lar\a 'maggot,' pupa or

'flaxseed,' and the mature winged insect. The
eggs are very minute and slender, white in color,

and are usually deposited in irregular rows of

three to five or more on the upper surface of

the leaf. Sometimes they are thnist beneath

the sheaf of the leaf on the lower joints. The
whitish maggots hatch and crawl down to ttie

base of the sheath, developing on the substance

of the stalk, causing a distortion or enlargement

of the stalk at the point of attack. In a few
weeks the larva contracts into a llaxseed-like ob-

ject, which is the pupari\un. With the spring

brood the insect remains in the flaxseed state

during midsummer, giving out the perfect insect

usually in September. With the fall brood, the

insect passes the winter in the flaxseed state at

the base of the winter wheat.

The best remedies are the late planting of

winter wheat or the early planting of a narrow
strip in which the llies will lay their eggs and
which may afterwards be plowed under, the bulk
of the crop being planted late. The copious and
prompt use of fertilizers enables the wheat to

tiller sulTiciently to yield a partial crop even
when badly attacked. The burning of the stubble,

the destruction of volunteer wheat, and the

growth of resi.stant varieties are all recommended.
BmMOGBAPllY. Osborn. The Uessinn Fiji in the

United States (Department of Agriculture. Wash-
ington. 1898) : The llenxinn I'lii in Wheat (Tenn-
sylvania Department of Agriculture, Harrisburg,
1800) ; Lugger. The IJe.ssian Fly (Minnesota,

Agricultural Experimental Station, Saint Paul,

1890) : Webster. Bulletin 101 (Ohio Agricultural
Experimental Station. Columbus, 1898).

HESTIA. See Vesta.

HES'TON AND ISUE'WORTH. A subur-

ban nuuiieipalily ol Londmi. Kugland, on the

Thames, 12 miles southwest of Saint Paul's

(ilap: Londou, E 4). Market gardening is car-

ried on, and it is a favorite residential ])lace of

London merchants. Population, in 1891, 20,000^

in I'.lOl. :iO.SOO.

HESYCHASTS, hCs'I-kasts (from Gk. nau-

XocTT^j, hCsj/chaslCs, quietist, from rirvxiiti",

hesyehazein, to be quiet, from f^rvxot, lusychoa,

quiet). Mystics of the Greek (^luinli, and par-

ticularly the monks of Mount Athos (q.v.). In

all probability mysticism never entirely died out
among the Oriental monastic bodies; but the

mystics attracted an unusual share of attien-

tion, not onlj' at home but in the Western
Church, in the earlier half of the four-

teenth century. A Basil ian monk, named
Barlaam (q.v.). in the coui-se of a visit to

the monasteries of Greece, observed several prac-

tices an3 doctrines which he considercil reprehen-

sible. The mimks of Mount Athos especially pro-

voked his repnjbalinn and riilicule. Believing that

in the soul lay a hiildeii divine light, wliieh it wa.s

the olliee of eonteiiiplation to evoke, they with-

drew .at stated times to a retii-ed place, seated

themselj'es on the earth, and fixed their eyes stead-

fastly on the navel (whence the sobriquet by
which they were known, o/t<pa?.6tl'vxoi , navel-

souls) ; anil they averred that, after the allotted

time of contemplation, a kind of heavenly light

beamed forth upon them from the soul (whose
seat, they held, was in that region), and filled

tliem with ecstasy and supernatural delight.

They declared that this light was the glory of

God Himself, and they connected it in some un-

explained way with the light which appeared at

the transfiguration of the Lord. Barlaam de-

nounced these notions as fanatical and supersti-

tious. On the other hand, they were explained

and defended by (Jregory Palamas, the Archbishop

of Tbcssalonica ; and in order to settle the con-

troversy, a eouncij was held in Constantinople

in l.'?41 which terminated in the triumph of

Palamas and the monks. The controversy after-

wards turned upon the nature of the light sup-

posed to emanate from the soul in this state of

contemplation. Other councils were called, one

of which, in \'^5\. again pronounced in favor of

the monks, through the influence, it was said, of

the Court and of .Tohn Cantacuzenus, who was
.a patron of the Ilcsychasts. But the public voice

was hostile to the sect, and on the retirement

of their patron Cantacuzenus. who, in l.'Soo, be-

came a monk, they fell into obscurity. Consult:

Stein, Studien iilier die Hesyehasten des XIV.
Jahrhunderls (Vienna. 1874) : IIoll, Enthusi-

asmus und Iiuiisfiejr<ilt bei dem griechischen

Mrinchium (Leipzig. 1898).

HESYCHIUS, h;-slk'l-iis (Lat., from Gk.

'"Etrix"")- -^ Greek grammarian of Alexandria,

probably belonging to the lifth century a.d. He
was the author of a Greek lexicon taken partly

from earlier works of a similar ebaraeter. witb

the addition of new words and examples from the

writings of poets, orators, historians, and physi-

cians. Its value is very great, as it helps us to

the correct readings in many texts, and con-

tains no little information coneeming the Greek

dialects. The beat edition is that of Schmidt

(4 vols., .Jena, 1858-68).
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HESYCJHITJS. According to Jerome, publish-

er 01 an edition of the New Testament, and also

a revision of the Septuagint. He is generally

identitied with a Hesychius said by Eusebius to

have been Bi.-hop of Alexandria, and to have died

a martyr during the Galerian persecution, about
311.

HESYCHIUS OF MIEETUS (fl. probably

C.550 A.u. ). A Greek chronicler, surnamed The
Illustrious {o'l'A/.oiarpio^). We hear of three

works of his: (1) A universal history in six

books, beginning with the Assyrian King Belus,

and coming down to the reign of the Byzantine
Emperor Anastasius (518), of which a part of

the sixth book, covering the history of Con-
stantinople from the earliest times to the

reign of Constantino (324), has been pre-

served under the title flrirpio K<jvcrai'Timv:T6-

?.E(jf. (2) A history of the reign of Justin (518-

527) and the earlier years of Justinian (527-

505) . now lost. (.3) A biographical dictionary of

Greek writers ('0>'0;i«tTo\i7os rj iriva^ rdv iv iratScf^i

dvotuuiTwv), which was sKtensively excerpted by
Photius and Suidas (qq.v. ). The fragments of

Jiis works are collected by Miiller, Fraijmenta
Bistoriconim Grwconim, iv. (Paris, 1841-70).

An attempt to 'recover' Hesychius from Suidas

and other excerpters has been made by Flach,

IT/si/cliii Milesii Onomatologi quCE Supersunt
(Leipzig, 1882).

HET.a:'EiE (Xeo-Lat., from Gk. iralpa, he-

tuiru, fern, of erarpos, hetairos, comrade, com-
jjanion ; connected with ?7-ijs, hctf-s, kinsman).
In ancient Greek society women of more or less

unconventional life. They were apt to be slaves

or foreigners, and, skillful in dance or music, gave
l>rivate or public entertainments. As, under the

Athenian law, only a citizen's daughter could

marry a citizen, many of these women, often of

otherwise excellent character, were constrained,

if they desired companionship, to accept concu-

binage. Some—for example, Aspasia, the in-

structor of Socrates and the friend of Pericles

—

vere highly accomplished, and exerted great and
wholesome influence upon State policy. Others,

like Leontium, Phrvne, Thais, and Theodota,
while possessed of personal grace and charm, and
more or less intellectual distinction, were more
properly courtesans. The various words for

women of irregular life should be sharply distin-

guished. Hclcrra, like concnhinn, implies fidelity

to a single man, and such relation may well have
been a true marriage. Merctrix. ponir, and
scorlum signify a quite different thing—the har-

lot or prostitute. There was still another class

represented by the words pallnlr. pnllakis. and
pellcT, signifving a mistress kept by a man al-

ready married. In the Xew Attic comedy the

het;rra> are a conspicuous feature of the plot, and
the Lrttrrs of .Mciphrnn find in this their source,

as do also I.ucian's Convcrsalions of BclrrrcB.

HETiERIA PHILIKE, hpt'S-re'A f<i-le'k6

(Ok. fTcupla <t>i\iKri). A secret society of Greek
sympathizers, founded in 1814. to liberate

Greece from Turkish rule. Under the leadership

of Prince Alexander Ypsilanti it brought about
the Greek War of Independence in 1821.

HETCHEL. See Hecki-e.

HET'EROCCE'LA (Xeo-Lat. noni. pi., from

•Ok. fTepoi. hrlfrox. other + (toiXo*, l-nilnn. hol-

low). One of the two orders of calcareous

sponges, including those in which the endoderm is

composed of flagellate collared cells. In the other
order, llomocoela, collared cells are restricted to

flagellate chambers, and flattened cells compose
the remainder of the endoderm. See Sponge.

HET'EKOCYST (from Gk. Ircpos, hcteros,
other + Ki/fTTis, kystis, bag). A term applied to
certain cells, empty or with watery contents,
found in the filaments of blue-green algae. See
Alu.e and Cyaxopiiyce.e.

HET'EROGKAMY (from Gk. crepos, heteros,
other + ydpLos, gumos, marriage). A condition
in plants, contrasted with isogamy (q.v.), in
which the pairing sex-cells (gametes) are dif-

ferentiated into sperms and eggs. Most plants
are heterogamous in this sense. The term is also
used when two kinds of flowers exist on the same
plant; as, for example, in certain Composita;,
where the development of stamens an'd pistils
differs in the disk and the ray flowers. See Fer-
tilization.

HET'EEOGEN'ESIS (Neo-Lat., from Gk.
Irepot, hcteros, other + yivcais, genesis, genera-
tion, from yiyvcirSat, gignesthai, Skt. jan, to be
born). A term bearing various meanings and re-

lations. (1) The equivalent of abiogenesis or
spontaneous generation. ( See Biogenesis.) (2)
A mode of reproduction in which the parent pro-
duces offspring unlike itself, as opposed to homo-
genesis, or the production of oH'spring like the
parent or parents. See Altebnation of Geneea-
TIONS.

HET EROG'ONY. See Parthenogenesis.
HET'EROPHO'RIA (NeoLat., from Gk.

erepos, hcteros. other + -(popla, -phoria, car-
riage, from (pipeiii, pherein, to carry), or Insuf-
ficiency. A condition in which the eyes are only-

prevented from deviating by constant muscular
effort. Exophoria is the term applied to the
tendency of an eye to look outward while the
other is fi.xed upon an object; esophoria, to the
tendency to deviate inwai I. The trouble is due
to relative weakness of an eye-muscle, the result
of some error of refraction or in persons general-
ly run down. In severe cases there are headjache,
pain in the eyes, occasional double vision, blur-
ring of point, and irritability oi the eyelids. The
difficulty is treated by attention to the general
health and correction of errors of refraction by
eyeglasses. Exercise of the weak eye-muscles is

also employed.

HET'EROPHTrLLY (from Gk. erepoj, hete-
ros. other + ^iSXXov, phi/llon. \ea{) . That con-
dition in which there are two or more forms of
leaf on the same plant, a condition particularly
well shown in amphibious plants in which the
water leaf is finely divided, but the air leaf is

entire and compact. See Leaf.

HET'EROP'ODA (Xeo-Lat. nom. pi., from
Gk. frepiircuj, hcleropous, having uneven feet,

from cTfpos, hcteros. other + iror/t, pons. foot).

A suborder of small pelagic pectinibranchiate
Gastropoda (q.v.). They swarm at night at the
surface of the ocean and swim rapidly about
with their backs downward and their ventral
surfaces uppermost. Their bodies are small, deli-

cafe, and often transparent, with well-demarcated
heads, and well-developed sense, circulatory,

breathing, and reproductive organs. The foot is

compressed to form peculiar blade-like swim-
ming organs. Most heteropods are naked, but
some genera, among them Atlanta, Carinaria,
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and OxypjTus. have delii'iiU- invulutc shells. These
reseniblc in soiiio i"t'S|H"els those of certain fossil

Bollerophons of Paleozoic age, and the rcscm-

hlaiu'o has led many authors to include the liel-

lerophontidtr with the Heteropoda in spite of

their larger size, and heavier and thicker shells.

fcjeo IJKI.I.KHIU'IION ; (lASTUOl'OD.V.

HET'EROPTERA (from Gk. erepot, heleros,

other + -Ttpbv, plcroti, wing). A suborder of

the Heniiptera, including the •true' hugs, eliar-

acterized l>\- dissimilarity in the wings. The
proximal half of the anterior pair of wings is

thickened, much like those of beetles. The stib-

order inchuU-s a number of aipiatic forms, some
of which occur out at sea hundreds of miles from
land. The water-boatman (Corixa undulata),

with a pair of oar like legs, the large water-

bug or •electric-light bug' {Belostoma Ameri-
itiuiim). anil the hmg-legged water-st riders are,

perhaps, the l)est known of the aquatic forms.

The bedbug, redbug. chinch-bug, squash-bug, and
stink-bugs (qq.v. ) are other familiar and impor-

tant Heteroptera. See llEMtPTKRA; IIOMOITERA.

HET'EROS'POBY (from Gk. Irepot. heieros,

other + cTrdpot. sporos, seed ) . The production,

by plants, of two kinds of se.xless spores. Heter-

cspory is one of the most important phenomena in

connection with the evolution of the plant king-

dom, since through it the seed has appeared, and
since a clear concc|)tion of (lowering plants is im-

possible without s(mie knowledge of the begin-

nings of heterospory. The phenomenon ap|ieara

first, and in its simplest form, among certain of

the fern-plants ( Pteridophytes) . and is universal

among the seed-phuits ( spcrniatophytos) . To un-

derstand the significance of heterospory it will

l>e necessary to read the article on .\r.Ti;RNATloN

OF Generations, since this deals with the two
kinds of spores produced by the sexless genera-

tion ( sporophyte )

.

'microspores.' More important than the fact

of dificrencc in size, however, is the other fact

that the micros|>ores produce sexiuil plants

which bear only male organs, and the megaspores
sexual plants which bear only female organs.

There is a very definite relation between tlie

amount of nutrition and the appearance of the

female organs, so that the larger and hence bet-

ter-nourished spore is cx|K-ctcd to produce a fe-

male plant. In consequence of heterospory.

therefore, the sexual plants become distinctly

male and female. The unfortunate thing is that

the sexual character has often been applied to

the microspores and the UH'gaspores. which are
simply the sexless spores of a sporophyte, which
necessarily produce gametophytes.

BETER08P0BY.
MegasporaDglum of a club-moss coDtalnIng four mpga-

Bpores.

In ordinary ferns the spores are alike, and in

germination each one produces a sexual plant
(gametophyte) , which bears both the male and
the female sex organs. Such a condition is called

'honiospory' (q.v. ) or 'isospory,' which means in

each case 'spores similar.' Wry gradually the
spores begin to differ in size, until presently some
become very much larger than others. The large

spores are called 'megaspores' and the small ones

HETEBOBPOBY.
Mlcrosporangium of a chib-moes containing numerous

microspores.

When spores become thus differentiated in size

and in product, the spore-cases (sporangia) are

also differentiated, so that certain sporangia
produce onlj' microspores, and others produce
only megaspores. The former were naturally

called 'microsporangia' and the latter 'mega-

sporangia.' These sporangia are ordinarily pro-

duced upon leaf-like structures, and later the

leaves hearing sporangia become differentiated

in the same way, so that certain leaves bear only
microsporangia and other leaves only mega-
sporangi.a. Naturally the former were called

'microsporophylls' and the latter 'megasporo-

phylls.' These names are used in connection

with those fern-plants which are heterosporous,

as the water-ferns, the little club-mosses (Sela-*

ginella), and the quill worts (Isoetes). Among
the .seed-plants ((lowering plants), however, the

corresponding structures already possessed names
long in use, and not to be discarded. It is impor-

tant, however, to know the structures among the

seed-plants that correspond to tho.se among the

heterosporous fern-plants. It is found that the

stamen (q.v.) of a flowering plant is a micro-

sporophyll, that its pollen-sacs are microspo-

rangia. and that the pollen-grain is a miscrospore.

1'he interesting conclusion is reached, therefore,

that the pollen-grain is a sexless spore, a conclu-

sion quite contrary to the general impression

that it is a male cell, and that the stamen is a
male organ. It is found that the carpel (q.v.)

of a flowering plant, which organizes the ovary,

style, and stigma, is a megasporophyll ; that the

ovules are megasporangia ; and that the so-called

embri^o-sac is a single large unshed megaspore.

It follows, therefore, that the o^Tile is by no
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means the egg or ovule structure which its name
would imply, but the spore-case (sporangium) of

a sexless plant.

An important further fact in coimection with

heterospory is that upon its development the sex-

ual plants (gametophytes) become very much
reduced in size, for the most part not escaping

from within the spores which produce them. As
a consequence, the male plant or generation in a

flowering plant is contained entirely uitliiii thi'

pollen-grain; and the female plant or generation

is completely inclosed within the ovule. For fur-

ther development of the subject in connection

with the evolution of the seed, see Seed.

HET'MAN. See Ataman.

HETTINGER, het'ting-er, Franz (1819-90).

A German Catholic theologian, born at Aschaf-

fcnburg. and educated at Wiirzburg and at the

German College in Kome. In 1847 he returned to

Wiirzburg as assistant in the theological senunary,

and nine years afterwards he became professor

in the university. Hettinger wrote: Apologie des

Christentums (8th ed. 1899-1900) ; Lehrbuch der

Fundametitaltheoloijie (2d ed. 18S8) ; Timotheus.

Briefe an eiiien juiiyen Theologen ; and many
stiidies on Dante, of which the most important
is Die gottUche Komodic iiach ihrem iresentlichen

Jnhalt und Charaktcr dari/esteUt (2d ed. 1889).

Consult the biography bv Kaufmann (Frankfurt,

1891).

HETTNER, het'ner. Alfred (1859—). A
German geographer, son of Hermann Hettner. He
was born at Dresden, studied at Halle, Bonn, and
Strassburg. and was professor of geography at

I^ipzig. Tubingen, and Heidelberg. He made two
expeditions to South America— to Colombia
(1882) and to Peru and Bolivia (1888)—and
in 189.5 became an editor of the (Icufird/iliifichc

Zeitschrift, for which he wrote on anthropology

and geographical methodology. He published : Ge-

birgsbau und Oberfldchengestalt der Siichsi.ichen

f!chu-<:i: (1887): Iiciseii in den colombianischen
Anden (1888) ; Die Cordillere von Bogota (1892) ;

and the text in Spamer's Atlas (1896, 2d ed.

1900).

HETTNER, Hermann TuEODOR (1821-82). A
German literary and art critic, born at Leisers-

dorf (Silesia). He had traveled extensively and
become known through various volumes on lit-

erary and critical subjects before he was made
professor of issthetics at the University of Jena
(1851). Afterwards he became director of the

cabinet of antiquities in Dresden (18.55), and
professor of the history of art in the Acad-
emy of Fine Arts. In 1868 he was appointed

director of the Historical Museum. His most
important work is Litteraturgeschichte des
achtsehnten Jahrhunderts (1856-70: parts 1 and
2. .5th ed. 1894 ;

part .3. 4th ed. 189.3-94) . He also

wrote Die romantisrhe ^chule in ihrrm innern

Zusammenhange mit Goethe tind f^chilJer (ISaO) ;

Oriechische Reiseskizzen (1853) : Das kiinigliche

Museum der Gipsahgiisse zu Dresden (4th ed.

1881 ) ; and Italienische Studien: Zur Oeschichte
der Renfiissnnce (1879).

HETTON. A town in the County of Durham.
England, five and one-half miles northeast of

Durham (Map: England. E 2). The mining of

extensive coal deposits in the vicinity constitutes

its principal industrv. Population, in 1891, 12,-

700, in 1901. 13,670."

HEUMANN.
HETZEL, a'tsel', Piebbe Jlles (1814-86). A

French publisher and litterateur, born at Lhar-
tres. From 1835 he was associated with Paulin,

the French publisher, and afterwards took parf
in politics as a Republican. After the Revolu-

tion of 1848 he was chief of a department in the

Ministry of Foreign Allairs and Secretarj'-Gen-

eral of the Provisional Government. After the

iijup d'etat he was exiled and lived in Brussels

until the amnesty of 1859. During the time he
published a series of French classics. Upon his

return to France he published, among other vol-

umes, the romances of .Jules Verne. He had
founded, with M. J. ila.e<i,a.Magasind'education

el de recrialion (1854), which was very success-

ful, and his best claim to general interest, al-

tliough his stories for children have always been
popular. Under the pseudon\m of P. .1. Stahl

he wTote Les nouvelles et seules aventure» de
lorn Pouce (1843); L'esprit des femmes, et les

fcmmes d'esprit (1855) ; and other volumes.

HETZER, hets'er, Lvdwig. See Hatzeb, Lud-
WIG.

HETTBERGER, hoi'berg-er, Richabd (1850—
• ) . An Austrian composer, born at Gratz. By

profession a civil engineer, he did not take up
music seriously until 187G. Two years later he
became conductor of the Vienna Singakademie.
He composed much instrumental music, and the

operas Abenteuer einer yeujabrsnacht (1886);
Manuel Venegas (18S9). which was rewritten as
the grand opera Mirjam, oder das Maifest
(1894) : and several ballets and operettas.

HETJBNER, hoib'ner. Otto (1843—). A
German phvsician, born at Miihltroff. son of the

revolution is"t Otto Leonhard Heubner (1812-93).

The son studied at Leipzig and Vienna, was long

connected with the formgr university, and in

1894 went to Berlin as professor and manager of

the clinic for children. Among his writings are:

Die htetische Erkrankung der Hirnarterien

(1874); Die experimentellc Diphtherie (1883.

which received the prize olTered by the Empress
.-\ugusta) ; Elinische Studien iiber die Behand-
hing der Diphtherie mit dem Behringschen Eeil-

serum (1895), and Syphilis im Kindesalter

(1896).

HEtrCHERA, hut^-ra. See Alum Root.

HEUGLIN, hoi'glin, Theodor von (1824-76).

A German traveler and ornithologist, bom at

Hirschlanden. Wiirttemberg. From 1850 to 1865

he spent most of his time in Africa. While at-

tached to the Austrian consulate at Khartum,
he visited Dongola and Abyssinia, and afterwards
described his travels in a volume entitled Reisen

in yordostafrika (1857). Next he visited the

White Xile, the Sudan, and the west coast of

the Red Sea. and in 1861 set out with a party for

the interior of Africa to determine the fate of

the explorer Eduard Vogel. After other expe-

ditions he returned to Europe vriih rare coUec
(ions, and published several valuable scientific

works, including: Ornithologie yordostnfrikan

( 1869-75) , and Reise in das Gebiet der icesllichen

Zufliisse des treissen Vi7 (1869). Journeys which
he made in 1870 and 1871 to Spitzenberg and
Xova Zembla he described in Reisen rtach dem
Xordpolnrmerre (1872-74).

HEUMANN. hoi'msin. CnRiSTOPH August
(1681-1764). A German scholar. He was born

at Allstedt, studied at .Tena. and in 1717 became
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head of tlie academy at Oottingen. He contrib-

uted larj;ely to tlie growth of tliis school and to

its change to a university. In the unixersity he
'was luaiie professor of the historj- of literature

(1734), and of theology (1745"). His great
works, Acta I'hilosnplioium (last ed. 1717-24),

and CotisiHchi.i Hcspublicw Lilrratiw (last ed.

1791-U7), by the use of the analytical system,
founded nioiiern (ferman literary history. He
also translated, with a coninicntarv, the New
Testanieiil (1750-G3). Con.sult the life by Cas-
sius H':i>if!. 17liS,i.

HEUMANN VON TfiUTSCHENBRUNN,
f6n toit'shm-broTin, tJoilAS.N (17Ut>0). .\ Ger-
man jurist and writer on diplomacy, bom at
Muggcndorf in Bavaria, and educated at Altdorf,

where in 1740 he became professor. The first

jurist to approach the study of diplomacy in a
scientific manner, he wrote: Comnu)il<irii de He
Diplomnlica hnpcratoriim ac Kcyum (lermaniw
(1745-5.3): Exrrrilntionrs Juris i'niversi (1749-

57) ; Initio Juris ['olitia; Gcrmania; (1757) ; and
Oeist tier Gesetzc dcr Deutschen (17G1).

HETJN, hoin, Karl Gottlieb Saxii-el (1771-

1854). A German novelist, known imdir the
pseudon\in 11. Claurcn. bom at Dobriluck, and
educated at Leipzig and Giittinpen. He l>ccame

in 1792 secretary in the departments of Mining
and Foundries in Westphalia, but he left the

Prussian service in ISOl to become nianaacr of

an estate near Posen. Ten years later he re-

turned to IV'rlin. received a place in a burc.iu of

the Chancellor Hardenberp, and in 1820 t)ecame

editor of the I'rcussischc Utaalszeitung. Heun is

best known by the first line of a ])oem on the

War of Liberation, Dcr Konip ricf, uud allc. aUe
kamen. which has become proverbial. His novels,

realistic but full of false sentiment and of doubt-

ful morality, arc no longer read in Ger-

many. They include: Erzahlunqen (1810-20) : Pie
grauc Sluhe, and Mimili (18241; and Srhcr:

und Ernst (1820-28). Heun also wrote some
dramas, which were collected, Luatspirlr (2d ed.

1827). .-\ collection of all his works appeared
at Leipzig in twenty-five volumes (1851).

HEVEA, t'e'vi'-,'i. A pi'nus of about ten species

of trees, natives of tropical South America, of the

natural order Kuphorbiacea", characterized by tri-

foliate leaves, loose panicles or coroUaless flowers,

and a trivalved capsular fruit. The species, espe-

cially Uerrn Itrnzilirnsi!!. furnish the highest

prade of South .\merican india-rubber. The seeds

are eaten by birds, but are considered poisonous

to man and other animals unless boiled, a process

which m.Tke= tlieni edible.

HEVE'LITTS, HEVEL, b.A'vel. or HEWEL-
KE, ha v.-'l'kr. .loiiAXXKS (1611-87 t. One of the

most celebrated astronomers of the seventeenth

eentur>-. He was born and died at Danzig. In
1641 he erected an observatory in his own house,

furnished it with large telescopes constructed by
himself, and devoted himself to a.stronomical ob-

ser\-ations. He was the first astronomer, with the
exception of Gassendi. to observe a transit of Mer-
cury (Gassendi's observation was made in 1631.

that of Heveliu* in 1661 ) : and it is now generally
conceded that he ranks next to Flamsteed among
the astronomers of hie day. Toward the end of

his life he opposed the notion of usin? telescopic

sights for astronomical instruments of precision,

believing that the old method of observing

through pinholes, etc., was superior. Halley

(q.v. ) was at one time sent to Danzig by tbo
Uoyal Society of London to examine into this
question, and the controversy was decided against
him. Heveliua's observ-atory and library perislied

by (ire iu 11)79. His extant works include tho
following: i<elcnogr<iphin, ncu Otscriptio Luiiw
(1647); De Xatura Haturni (1656); Comcto-
yruphia (1068); Machina Ccelestis (1673); I'ro-

dromus Aslronomiw (1690). His letters were
published in 1683. Consult Seidemann, Jokiuinea
llcvclius (Zittau, 1804),

HEVESI, he've-shf, LUDWIO (1843—). A
ticrman Hungarian journalist and humorist,
sometimes writing under the pseudonym of Onkcl
Turn. He was born at Heves, studied classical

philology and medicine at Vienna, and entered
journalism in 1865. In. the following year he
became one of the editors of the I'csirr Lloyd;
then helped launch the Hungarian journal
llorsszcm Jnnko; from 1871 to 1874 edited the
Vienna juvenile Kleinc Leute; and in 1875 be-

came the art and dramatic critic of the Frrm-
denblall. He writes mainly in German. His
works include the humorous sketches of travel

and collections of stories: .Si'e sollen ihn nicht

hahcn (1871); Dcs HchnMdergescUcn Andreas
Jelkxi Ahenteuer in rier Wcltteilcn (1875) ; Auf
der Sonnenseitc (1886) ; /?iic/i der Launc (1890) ;

Ein engJischer l^eptevtbcr (1891); Fcgcnbogcn
(1S92): Von Kalnu bis Sakkingen (1893):
aiiicklickc Reiscn (1895); Die AlthofUuic
(1897) ; Illaue Fcrnen. neuc Heiscbilder (1897) ;

Das bunte liuch. Humorcsken (1898); Wiener
Totenlanz (1899) ; Der zerbrochcne Franz nebst

andcrn Ihimoresken (1900); and MncEck's son-

derbare T'ei.ien (1901) : the biographies. Zerlinc

Oabilhm (1894) and Milhelm Junker (1896):
and in Hungarian. Karezkdpek (1876), descrip-

tive of life in Budapest.

HEWES, hilz, .TcsKPTi ( 1730-79) . A signer of

the Declaration of Independence, bom at Kings-
ton, X. .1. He was educated at Princeton, and
then went to Philadelphia, where he engaged in

business. About 1760 he settled in Edenton,
X. C, and was soon afterwards elected to the
lycgislative -\ssenibly. In 1774 he was elected to

tlie Continental Congress, of which, with the ex-

ception of a brief period when he de<lincd to

ser\e. he continued a member until his death,
signing the Declaration of Independence in 1776.

HEWIT, iifilt, Atni-.sTTNE Francis (1820-

97). .\n American Roman Catholic clergyman,
superior of the Paulist Fathers. He was bom in

Connecticut, the son of Nathaniel Hewit, and was
b.nptized as Nathaniel .^ugustus. He graduated
at .\mhcr-t in 1830: entered the Congregational
ministry in 1842. but a year later joined the
Episcopal Church. In 1S46 he was re<-eived into

the Roman Catholic Church, and in 18.50 entered
the Redemptorists. He joined Fathers Heeker,
Walworth, and other members of that Order in

founding, in 1858. the Congregation of Saint Paul
the Apostle, and was made professor of theology,

philosophy, and Holy Scriptures in their semi-

nary. On the death of Father Heeker he became
superior of the Paulists. He edited the Cnthotie

World (1869-74), and was a regular contributor

to the .4mcrican Catholic Quorterlii Rericir.

.\mong his works are: Reasons for f/ubmitting to

the CnthoUe Chtirrh (1S46') : Problems of the

Agf (1868): and The King's Hightrag. or the

Catholic Church the Way of Salvation (1874)



HEWIT.
He received the degree of D.D. from Amherst
College in 1874.

HEWITSON, William Chapman (I80G-78).
An Enj;lisli naturalist, born at Newcastle-upon-
Tyne. He pracliced land-surveying until a be-

quest from a deceased relative gave him the
means and the leisure to study the natural
sciences. lie gave great attention first to the
ColeopU^ra and Lepidoptera of Great Britain, then
to the study of birds' eggs, and devoted the last

years of his life to the diurnal lepidoptera of the
world, gradually forming a large and valuable
collection which he' left to the natural history
section of the iiritish Museum. His library was
bequeathed to the Natural History Museum of

Newcastle. He contributed many papers on en-

tomology and ornithology to scientific journals,
and published: flritish 'Oolugy ( 18."?3-42)

; Col-
ored Iliiintrations of the Eggs of British Birds
(1840); The Genera of Diurnal Lepidoptera
(1840). with E. Doubleday; Illtislralioiis of
Diurnal Lepidoptera (1863-78) ; Illustrations of
\ew Species of Exotic Butterflies ( 1851-76) ; De-
scriptions of One Hundred Xew Species of
Hesperidm (1807): Descriptions of Some .Wio
Species of Lucccnidw (1868); Equatorial Lepi-
dofitcni (lSCII-70) ; Bolivian Butterflies (1874).

HEWITT, hu'it, Abbam Stevens ( 1822-1903).
An American manufacturer and public man, born
at Haverstraw, N. Y.. and educated at Columbia
College, where he was acting professor of mathe-
matics in 1843. He studied law and was ad-
mitted to the bar in 1844. but defective eyesight
prevented him from practicing, and he engaged
in tlie manufacture of iron with Edward Cooper,
the son of Peter Cooper, and a college classmate,
who later became his brother-in-law. In 1862
llr. Hewitt learned in England the process for
making gun-barrel iron, and upon hi.s retirement
in 1876 as president of the American Institute of
Jlining Engineers, he delivered a widely read
address upon .1 Century of Mining and Metal-
lurgy in the T'nifed States. He served in Con-
gress in 1871-70 and 1881-86, was chairman of

the National Democratic Committee which di-

rected the Tilden campaign in 1S76. and was a
Democratic member of the House committee
which, in 1877, conferred with a similar com-
mittee from the Senate in regard to the choice of
an electoral commission to settle the disputed
Presidential election. In 1886 he was elected
Mayor of New York City, defeating Henry George
and Theodore Roosevelt. He was an earnest
worker for good government and labored with
much success for mtinieipal reform. After his
administration of two years he remained closely
identified with municipal movements, and for
his services in furthering the rapid-transit plan
in New York City he was awarded a gold medal
by the New York Chamber of Commerce in 1901.
As a public benefactor he gave great aid to
numerous institutions, and the present educa-
tional prominence of Cooper Cninn, founded by
his father-in-law in New York City, is due large-

ly to his services as trustee and secretary. He
was chosen chairman of the trustees of the Car-
necic Institution at its organization in 1901.

HEWITT, .TouN Napoleon Brinton (18.59
— ). .'\n .\merican ethnologist and lingiiist. He
was born on the Tuscarora reser\'ation. near
Niagara Falls, N. Y. : with some Tuscarora blood
in his veins, he learned the language of that

Vol, X.^i.
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tribe while a child. He was educated in the
public sch(M)k of Wilson and Lockport. and was
successively farmer and journalist till 1879,
when he was employed by the department of
American ethnology in the' Smithsonian Institu-
tion, where he devoted himself to Indian ethnol-
ogy and the languages of the Tuscaroras and
Iroquois.

HEWXETT, JIaueice Henry (18G1— ). An
English novelist, born in London, and educated
there. He was called to the bar in 1891, and
in 1896 was made Keeper of the Land Revenue
Records and Enrolments. Though he had writ-
ten much previously, he gained his reputation in
1898 with a beautiful romance entitled The
Forest Lovers. His other books include: Earth-
work Out of Tuscany (189,5); The Masque of
Dead Florentines (1895) ; Songs and Meditations
(1897); Pan and the Young Shepherd (1898);
Little Novels of Italy (1899) ; Richard Yea-and-
Ya;/ (1900) ; and Aeic Canterbury Tales ( 1901).
In his first romance and in the short stories that
followed, Mr. Hewlett has of all his contempora-
ries best interpreted the more elusive phases of
mediaeval thought and sentiment. He can write
with great charm an historical romance having
few or no historical characters, depending upon
his truth to life and his intimate acquaintance
with the period he seeks to produce. Nothing
of their kind can be better than the short stories
called "^ladonna of the Peach-Tree" and "The
Duchess of Nona," in Little Xovels of Italy.
Some of the stories of the A'eic Canterbury Tales
are also exquisite in sentiment and execution.

HEXACHOKD, hiJks'a-kord (from Gk. e;,

hex, six -f xopS-q, chordc, chord). A name given
by the ancient Greeks, in their music, to the
great sixth. In modern music, hexachord denotes
the six diatonic degrees of which Guido formed
his scale, better know-n by the six syllables, ut,
re, mi, fa, sol, la, to which the scale was sung.
See Gasilt.

HEXACORALI-A (Neo-Lat., from (Jk. ?f,
hex, six -\- KopdWiov. korallion. coral). .\ sub-
class of zoantharian corals so named by Haeckel
because the radiating septal walls of the polyps
are arranged in series of six or multiples of six.

Recent researches have shown that the Hexa-
coralla constitute an artificial croup. See Cobal.

HEX'ACTINEL'LIDA (Neo-Lat. nom. pi.,

from Gk. I|, hex, six + dxTis. aUtis. ray). One
of the two orders of siliceous sponges (see
Sponge), comprising those with six-rayed sili-

ceous spicules: they live at considerable depths
and include the glass sponge (Euplectella) and
other hyaline forms. The other order is Desmo-
spongi;e, including 'Silicispongia^ devoid of six-
rayed spicules." The group is an ancient one,
present in geological formations from the Ordo-
vician down to present times. Remains attrib-
uted to this group occur in Precambrian rocks at
Saint .John. N. B.

HEX'AGON (Lat. hexagonum. from Gk. i^i-
yiiivov, from ef, hex. six, + yiavla. grinia. angle).
A geometric figure of six sides. When the sides
and angles arc respectively equ:>I. the hexagon is

said to be regular. If a regular hexagon is in-
scribed in a circle, each side is equal to the
radius of the circle, nnd by joining the angular
points to the centre of the circle six equilateral
triangles are formed. Hence the perimeter of
the circle may be divided into six equal parts
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by laying off in suci-ession six chords, each
fiiual to the radius. Sec Polygon.

HEX'AGRAM ( fruiii (ik. i^aypditfiaTot, hexa-
yrummutijs, c<in-ii>ting of six letters, from »{,

htx, si.\ + ypin/ia, yrainma, letter), Mystic.
In lG3!t Pascal, at the age of sixteen, published
the proiif of the proposition that the three pairs

of opposite sides of a hexagon or hcxagramma
iiiysliciim. as he termed it, in.scribed in a conic,

intersect in three eollinear points. This is a
fundamental proposition of modern geometry,
and its reciprocal is Bri^chon's theorem. See
CCNCrRBKNCK.

HEX'AHE'DRON (from Gk. ?f, hex. six +
ISpa, hciira, liase). A solid geometric figure of

six faces. A regular hexahedron is called a cube.

Sec ClBE : POLYIIEDRO.N. ,

HEX'AM, Lizzie. The heroine of the sub-
plot in Dickens's Our Mutual Friend. She edu-
cates her ungrateful younger brother, frees her
father's name from the stigma of murder, and is

finally married to Eugene Wrayburn.

HEXAM'ETER (Lat.. from Gk. ?{. hex, six +
litrpov. m< trim, measure). The name of a verse
composed of six feet or measures. The name
lie.xameter usually refers to tlie dactylic hexame-
ter, the heroic or epic verse of the Greeks and
Romans, the hest examples of which are Homer's
OdtjKsey and Iliad or Vergil's .Uneid. The last

part of every verse nmst he cither a spondee (two
long syllables, as in anno) or a trochee (a long
and a short syllabic, as in qunli.s) . and the pe-

nultimate must be a dactvl (a long and two
short syllables, as in t'qm'n!'). The rest may be
either dactyls or spondees. Thus constructed the
verse is called dactylic. Homer olfcrs a regular
dactylic hexameter in the verse:

JtipJ)
I
Si K\a-y

I

7T) yiver
|
apyvpe

|
oib )3i

|
ow.

\crgil gives this example:
Tityrf tft iifttd

1
IS rPcfl

!
bans Bub | teKintnl'

i

fagl.

The dactylic hexameter has often been employed
in modern pm-try, especially in English and in

German. Thus, in Longfellow's Evangeline, we
read these lines:

TIiU iH the 1 fofpst primleval. T)ie
I
murmuring

I
pines

anti tlie 1 hetnlocI<a
Bearded wltii

|
mio.sh and with

]
garments green, IndiBltinct

In the I twlllirht,
Stand like I Drnlils of

I
old with

|
voices Had and pro Iphetir.

.^tund lilie I hnrpers
|
hoar with 1 beards that | rest on

their
I
bosnmB.

.\n(l Klopstock's Messias begins with the line:

Xing'. un|»terbliche
|
Seele, der | sDndigen 1

Menaclihelt Er
|

lOaung.

The last line of the Spenserian stanza consists
of an iambic hexameter. Thus:

And often knoeld lits brest, ns one that did repent.

HEXAPLA (Gk. ffoTrXa, sixfold ) . The name
given to the work compiled by Origen for the pur-
pose of restoring the purity of the Septuagint
text of the liilile and bringing it into closer
agreement with the original Hebrew. (See
Rini.E. heading Vrrftimi.t.) It consisted of a six-

colnmntext: (a) the Hebrew text ; (b) the same
text transliterated into Greek characters; and the
Greek translations of (c) .\quila : (d) Symma-
ehus: (e) the .Septuagint: (f) Theodotion. In
case of a number of books. Origen added compari-
sons with three other Greek translations. The
omissions in the Septuagint were generally sup-
plied from Theodotion and marked by an aste-

risk, while additions in the .Septuagint, as com-
pared with the Hebrew text, were indicated by an
obelisk. In consequence, however, of the neglect

of these distinguishing signs in manuscripts of

the Hexapla. great confusion arose, so that it

has been well nigh impossible to recover the
original Septuagint text. The lle\apla. a> a

whole, has long been lost; several editions of

those fragments which it has l>eeii jiossible to re-

cover, have l»cn printed; that by the Benedictine
-Montfaui.'on {2 vols., Paris, ITKi), which retains,

so far as it was retained in the manuscripts, Uie

arrangement and even the ast*-risks and olieli-k^

of Origen, long enjoyed high favor, but is now
superseded by the admirable edition of Freilcrick

Field (2 vols., Oxford, 18ti"-7.5). with additions

and •supplements by Pitra in .iniilccia Sacra Spi-

cilegio Snic.imensi, vol. iii. (Paris, 1883). See
Orige.n.

HEXAP'ODA (Xe<.I.at. nom. pi., from Gk.

iidwov!, having six feet, from f{, hex, six + iroiij,

lious, foot ) . The name of a class of arthropods,

the insects, equivalent to Insecta.

HEXATEtrCH (from Gk. (f, hex, six -f

Tii'xuc, teticltds. implement, book). A term
used to denote the first six books of the Bil)le.

viz. : Genesis, E.xodus, Leviticus, Numbers.
Deuteronomy, ,juid Joshua. While I'entateueh

(q.v. ) as a title of the five books ascribed to

Moses, and Ortateuch as a designation of these

with .loshua, .ludges, and Ruth, go back to an-

tiquity. Ilexaleuch is a modern term that has

come into vogue chielly through Kuencn ami
Wellhausen. It represents a critical view, ac-

cording to which the Book of .loshua was com-
])iled from the same sources as the Pentateuch,

and once formed with it a separate work. This

opinion presupposes the conviction that the Pen-

tateuch is not the work of Moses, but a later

compilation from .sources of difTcrent age, whicli

sources also appear in the Book of .Toshua. The
existence of such sources is thought to be proved
by duplicate .iccounts of the same events ami
marked diircrenccs of representation, which dif-

ferences do nut occur inrliscriniinately, liut appear
in well-defined sections and in combination, a

given point of view and certain marked cliar-

acterisUcs of language and style invariably being

found together. The following sources are now
generally recognized: (1) A prophetic narra-
tive, itself a combination of two distinct sources,

one using .Jehovah (Yahweh) as the divine name
and hence commtmly called .L the other using
Elohim as the name of God and hence called K.

the combination being designated as ,TE. It

presents a succession of more or less closely con-

nected narratives, lieginning with the creation

and extending to the conquest of Canaan. ('2)

A priestly docimient (P). covering the same
period, but distinguished by the combination of

narrative with legal ordinances. It is often called

the 'Priests' Code.' altho\igh the n.ame strictly t>e-

longs only to the legislative portions (i.e. cer-

tain of the laws in Exodns and those of T^viticus

and Xumbers). (.}) The code of laws kno«-n
as the "Book of the Covenant' (C; Ex. xxi-xxiiil.

(4) Another code, the 'Law of Holiness' (II;

Lev. xvii.-xxvi.). (.5) The Book of Deuteronomy
(D; also containing certain codes). The work
of combination is commonly referred to a 'ro-

daetor' designated by R. These sources are in

turn generally considered as composite, or at
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least to have undergone successive revisions be-

fore being combined into the Hexateuch as we
liave it. There is difference of opinion concerning

the minutiip of the analysis, the age of the docu-

ments, and their relation to each other, and the

process or processes by which thej' have reached
their final form. But scholars do not now ques-

tion the existence of such sources; and they are

in substantial accord as to what they are in the

main, as indicated above. That the Pentateuch
contains post-Mosaic material was seen by some
writers as early as the second century, such as
Ptolemy the Gnostic, and the author of the

Clementine Recognitions. It was shrewdly in-

timated by Ibn Ezra (died 1167). Through
Carlstadt (1520), Du Maes (1.574). Pereira
(ir,!)4), Bonfrfere (1G25), Hobbes (1651), Pev-
rfre (16.55), Spinoza (1670), Simon (1678), and
Le Clere (1685). the facts showing a later au-

thorship of the Pentateuch were brought out.

In 1753 Astruc published his epoch-making con-

jectures as to the documents possibly used by
Moses in the compilation of. Genesis. He had
correctly observed that sections in which Elohira
was u.sed as the divine name differed in vocab-
ulary, style, and thought from sections in which
the name Yahweh was used, and concluded that
they belonged to different documents, though
some fragments could not be ascribed to either
of these. Before the end of the century Eich-
hom (1780) and Ilgen (1798) had further de-

veloped the documentary theory, the latter dis-

tinguishing between two sources using the name
Elohim and leaving it an open question whether
there was more than one writer using the name
Yahweh, while Geddes (1792-1800) had framed
a theory based on the existence of unrelated frag-

ments recognized by Astruc. This theory was
introduced in Germany by Vater (1802), and
found an exponent in De Wette (1806), whose
view that the divine names represented not so
nnich different authors as different ages or
schools of religious thought was destined to ex-

ercise a wider influence. He also suggested that
an earlier epic was supplemented in later times.
This led to the supnlementarv theorv championed
by Ewald and Tuch (18.30)'. While De Wette
himself and Gesenius (1815) still regarded the
bulk of the legislation in Exodus and Leviticus
as earlier than Deuteronomy, which thev placed
in the Exile. George (18.35') and Vatke (1835)
were led partly by a careful analysis of customs
and ideas, partly by applying Hegelian principles
of historic development, to the conviction that
this priestly legislation was later than Deuteron-
omy, thus anticipating the position now gen-
erally held. The reaction led by Ewald against
a too mechanical construction of history accord-
ing to philosophical categories, and in the direc-
tion of ,a stronger emphasis upon personality,
brought Hexateuchal criticism back to the docu-
mentary theory, while delaying for a time the
recognition of Israel's historic development
(livine<i by the disciples of De Wette and by
Reiiss. This scholar in 1850 expressed his con-
viction that the priestly legislation was later
than Deuteronomv. but without a definite con-
ception of the Pcntateuchal documents. Hupfeld
in 185.3 carefully defined the main so\irces of

Genesis, making the necessary distinction between
the two writers using the name Elohim. A cor-

rect characterization of Deuteronomy was given
by Riehm (1854). A clear idea of the Priests'

Code could only be obtained after the historical
criticism of Reimarus (who.se Wolfenbiittel Frag-
ments were published by l^ssing in 1777) had
been resumed by Colenso (1860) and XiJldeke
(1869). Before Xiildeke's work had appeared
it was still possible for Graf (1866) to give to
the legislative portions a post-exilic date, while
leaving the closely allied matter in the pre-
Deuteronomic period. This error was corrected
by Kuenen (1866). The position reached by
Iteuss, Graf, and Kuenen was ably defended by
Wellhausen (1876). His comparison between the
regulations as to sanctuaries, festivals, priestly
functions, and revenues in the different codes and
between these and the historic and prophetic
books was especially convincing. Budde (1883)
observed that there was an earlier stratum within
the Yahwistic documents w-hich did not know
of a deluge. The history of Israel was written
from the new standpoint by Stade (1886). Dill-
mann embodied the results of documentary
anal.vsis in nis learned commentaries on the
books of the Hexateuch (1886-92). though he
was unwilling to accept the priority of Deuteron-
omy except as regards some late additions to
the Priests' Code. During the last decade most
scholars have come to recognize the essentially
post-exilic origin of the Priests' Code. The Book
of the Covenant is considered the oldest of the
codes and perhaps of the sources. It probably
dates from early in the ninth century, B.C. It is

generally held that the earlier Eloliistic narra-
tives originated in North Israel before the fall

of Samaria in B.C. 722. The Yahwistic narratives
show a marked preference for .Judean heroes,
sanctuaries, and traditions: hence many schol-
ars assign them to the Kingdom of .Judah be-
fore the reign of .Josiah : others think they
originated in the northern kingdom, but have
been worked over in .Tudah. It is agreed that
both the Elohistie and the Yahwistic documents
received various additions from time to time.
They were combined in the seventh century B.C.

The difference of opinion as to their relative age
has lost much of its positiveness and importance
by the fact that, in case of duplicates, the
originality is seen to be sometimes on one side
and sometimes on the other, and by the shifting
of interest from the writers, who. after all, were
chiefly collectors of stories, to the narrators who
gave them a form and told them at the sanc-
tuaries. It is especially Gunkel (1902) who has
called attention to these aspects of the question.
While .Steuernagel has not won general recogni-
tion for his analysis of the Deuteronomic Code, it

is commonly maintained that our present hook
has gone through at least two redactions, and
this scholar has made it probable that the work
introduced by .Josiah as the law of Israel (see
.IcsiAH) had itself been compiled from smaller
codes embodying decisions by elders, priestlv or-
acles, and acknowledged rules of conduct. The
code of Holiness is thought to belong to the time
of Ezekiel (<".560 B.C.). and the combination of
Deuteronomy and .JE probably took place at
about the same time. Most uncertainty still pre-
vails in regard to the Priests' Code. While some
scholars consider this code as having been in-

troduced by Ezra and afterwards united with
Deuteronomy and the earlier code-books (0.400
B.C.), others look upon the Code of Ezra as
a compilation containing both the priestly docu-
ments and the previously existing ones. The
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general opinion is tliat the Priests' Code grew
up in Babylon. Eduanl Meyer repinls Ezra as

its author. lUit the unity of this hi>ok has louf;

iK-en questioned. Pupper (IHtiJ) showed that

Kx. XXXV. .vl. and Lev. viii.x. are liy a dilTer-

ent hand from that whieh wrote Ex. xxv.-

xxxi. Klosterinann (1W77) indicated a .sepa-

raU' authorship for the Holiness C'ude ( l^v.

xvii.-xxvi.). Baentsch (1901) and Uerthelot

(lUOl) agree in refjardinj; Ix-v. i.-vii. and Lev.

xi.-xv. as indcpenilent minor eode.s. Graf (1S71)

and Maybaum (ISSO) su^'<;esled that the priestly

writer was only a supplementer of the earlier

text. Klostermann (ISll.'i) eonsiilered this writer

as the editor of the Penlateuch. Sehmiilt ( 1002)
also thinks that the so-called Priestly Doeunient
never existed as a. sep.irate code, hut consists of

a colleetiiin of laws. Illustrative stories, annota-

tions, and comments adcleil to the already exist-

inp books bv the priesthood in .Jerusalem, chielly

during the I'lrsian perioil. .\s the Hook of .Joshua

has been subjected to a thoroujih priestly redac-

tion, while ilie books of .lud<res. Samuel, and
Kinps have only been edited by men writ inf.' in

the spirit of l)eut<rononiv. the questinn natiirally

arises why •loshua should have fareil dKrerciitly

from the rest of the "fornier proy)hets.' The
answer aenerally fjiven is that the I'rieslly Docu-
ment ended with the coiKiuest of Canaan, and
that the Book of Joshua was cut «IX from the

once existing Hexateueli. Hut Kdiiard Meyer
is probably right in holdin-r that there never
was any llexateuch. but that the Law, Joshua,

Judpe.^, Sanuiel, and Kinps once formed one preat

historic work. This seems to have been essen-

tially a Deiiteronomistic work. The additions

made in priestly circles afTected some facts more
than others. .\s the .section dcalinp with events

up to the death of Moses came to be reparded

as 'the Law.' the rest formed a class by them-
selves. The division of the Law into five parts

probably does not po back to the time when
the Book of .Toshua formed a part of the preat

work. The term Hoxateuch is therefore likely

to disappear, while the observations that led to

its use are seen to be accurate, and the theory

framed to account for them is recognized ase.ssen-

tially sound.

Bim.iooKAPiiY. Consult the later commentaries
on the Imnks of the llexateui'b : thi' introductions

to the Old Testament of lileek-Wellhausen, Cor-

nill. Driver, Kiinip. and Wildeluwi ; the Hebrew
histories of Kittel and I'iepenbrinp, which include

discussions of literary sources: the article "Hcx-
jiteueh" by Cheyne in the Knciirlnpaiiin Jiihlin

;

id., by Wood, in the llastinps Dirtioiinrii of the

HihJe : W'estphiil. I.rs soiirrr.x ilu I'l nl'itriirh

fParis, ISS8-18!>21 : Kiienen. Thr Ilrxntcurh

( Enp. trans., London, ISSfii ; Wellhauscn. Dir
Cotnpnxition flrx UrTHliiirh (Berlin. 188!)1 ;

RolKTtsnn Smith, Thr Old Tislnmr,,! in Ihe

Jriiish Churrh (2d ed., Edinbiirph. 18021;
Addis. Dnmmcnfx of the Hfrntrtirh (T^on-

don, 1802-08) : Holzinper. EiiiJeiluiifi in ifrn

Hexateueh (Freiburp, 180."?) : Klostermnnn, Itei-

Ir/ifje zur Entfttehnnqn-ffrfirhirhtr rlrx Prntti-

ieurhs (Lcipzip, 1804) ; Battcrslcv-Cnrpcntcr,

Thr Eea-nteuch (London. 1000): Kaut/sch. Die
heilir/e firhrift den Altrn Trstnmrntfi (Freiburp,

1806: Enp. trans.. New York. 1800). a clear

and concise survey of the sacred literature of

the Hebrews. For arpuments in support of the

traditional view, consult Green. Mosns and the
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I'rophets (Xew York, 1883); id., The Hcbrmo
/'tastn (ih., 1880) ; and the series of articles by

HarfM-r and tireen in Uebraicu, vols, v.-viii.

(IH8t)-02), See the articles upon the books of

the Hexaleuch; also Kix)ill8T A.M) Yaiiwist;
Ezra; Kzkkiicl; Pentati-h cii.

HEXIIAM. .\ market town in Northumber-
laml, Kiipland, on the Tyne, 20 miles west of

^ewcastle (.Map: Enpland, D 2). It has inter-

estinp remains of a splendid twelfth-century
abbey church, erected on the site of a structure

built by Saint Wilfrid about 07o, the crypt of

which was ree<'iitly discovered. Hexham is the

see of a Homan Catholli' diocese. Coal and
barytes are mined in the vicinity. The town wsis

the scene of a Lancastrian defeat in 14(14. Popu-
lation, in 1801, 5000; in 1001, 7100. Consult:

Baine, Thr I'riory of llcxham, Itn Chruniilirs,

Kndoirmrnts, and Annuls. Surtees Society (Lon-

don, 18(14-0.5) : Hewitt, Hexham and Its Anti-

ijuities (Hexham, 1870).

HEY, hi, JiLirs (18.'12— ), A German sinp-

iupteacher, important for his elforls to further

Wapner's views on vocal training. He was born
at Irinel.shansen, and studied music under !•',

Schmitt and 1". Lachner. He was introduced to

Wapner by Kinp Louis II., and. in connection

with the -Munich Scliool of Jlusic, attempted a

revolution of tlie natinnal system of sinpinp. His
attempts failed, and on Wagner's death, in IS.S.I,

he retired from public life to complete his work
"11 sinpinp, Diiilsrhrr (IrsaniisuntcrrichI (188t>).

-Vlthouph unsuccessful in his ellorts to overturn

the existing methods of voice culture. Hey exer-

cised a ](Owerfiil inlluenee on the contemporary
schools of sinpinp.

HEY, WiLiiELM (1700-lS.i4). A Crf'rnian fab-

ulist, lie was born at Leina, was educated at

.Tena. and successively became jmstor at Tfittel-

stiidt (1818). Court preacher at Gotha. and su-

perintendent at lehtcrshausen. His more famous
works, issued anonvniouslv. Fiinfriii Fnhrhi fiir

Kinder (18.T-{). and Xoch'fihifzifi Fnhrhi (1837),
were followed by poems called Frziihiiivpen axis

drm Lrhrn Ir.iii (1848). Consult Hansen, Wi7-

/if/»i Ilr,, (Gotha. 1880).

HEYDEBRAND TJNB DEB, LASA, lii'dC-

br-int uiit .ler l;i'7.;i. PassILO von (181809). .\

(Jermaii authority on chess, born at Potsdam.
He was for a time German .\mbassador to Copen-
hapen. The possessor of one of the larpest li-

braries on chess in the world, he wrote the Hand-
burh drs Srharhspielrs. which apj)i'arcd under the

name of Bilpuer, and Lritfndm fiir Krhnrhyiiirlrr

(f.th ed. 1880). With Frank he edited the old

Portupiiese work on the game by Damiano
(1857).

HEYDEMANN. bi'dcman, HKiMticii (1842-

80). .\ Gentinn arcli:i'fili)pist. He was horn at

Greifswald. and studied at Tiibinpen, Bonn.
Greifswald. and Berlin. His specialty, the study
of vases, took him to Italy and Greece, and in

ISfiO he became instructor in archa-nlogy at

the Cniversity of Berlin. Five years after-

wards he went to Halle as professor of archspol-

opy. Most of his writing was for the journals,

Annnl! drlV hisliliilti. Arrhiinhiqiarhr Zriliinq,

and Zrllsrhrifl fiir hildrndr Kunst. .\monp his

other works are: //iH/ifr.ii.i (1800); Orierhisehe

Vasenhildrr (1870); /)i> VaKrnsammhinqen de.t

^fu.<lco \nzirmale zu \en;>cl (1872) : Terrakotten
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aus dem Museo 'Nazionale zu Neapel (1882);
DionyHur,' (icbiirt uiid Kindheit (1885); Fariser

Antikcii (1887).

HEYDEN, hi'dfn, Adolf (1838—). A Ger-

man arcliitcct. born at Krefeld, pupil of Sohliiter,

in Berlin, wliere he worked at lirst independently,

but after 18(18 was associated with Walter Kyll-

mann in the erection of important strueturea

there and in other cities of Germany. He also

executed a great deal of decorative work, and
strongly intlucnced the development of industrial

art by liis numerous designs in this branch.

HEYDEN, AuGL-.sr vox (1827-97). A Ger-

man lii>toriial painter, born at Breslau, the soji

of Kriedrich von Heyden, the jjoet. He studied

mining in Hreslau and Berlin, and had already

become director of the various mining interests

of the Duke of Ujest before taking ui) i)ainting

in 18;')!) at the Berlin Academy under Eduard
Holbein. He tlien entered the studio of Stef-

feck and finished his studies under Gleyre

and Couture in Paris, where Lis "Saint Barbara,
Patron Saint of Miners," was awarded the gold

medal in the Salon of 1803. Of several historical

and numerous ideal compositions, the more im-

portant are: "The Meeting of Luther and Georg
von Krundsberg at the Diet of Worms, 1521"

(IStJO, Germanic Museum, Nuremberg); 'The
French Ambassadors Suing for the Hand of

Princess Clemence" (180!») ; "Morning Festival"

(1870, National Gallery, Berlin); "Ride of the

Valkvries" (1872, owned bv the German Km-
peror) : and "The Rescue 'of Witticli" (1880,

Karlsruhe Gallery). Besides two large mural
paintings for the Hall of Assizes at Posen,

representing episodes from local history, he

executed decorative work in the city hall,

the Nati(mal Gallery, and other public build-

ings in Berlin, where he was professor

of the history of costume from 1882 to

1803. He published: liliitter piir Kostumknnde
(2d cd. 187(i-!ll)) : Die Tracht der europiiischen

KuUurvolkrr (188!)); the miners' fairy tales,

Aua der Tanfe (1878), and Uie Pfr/en '( 1881 )

,

illustrated by himself; Aus eifienem liechle der

KiiiiKt (1804) ; and Jury uiid Kunstausstellungen
(1804).

HEYDEN". Friedrtch AfnusT von (1789-

1851). .\ German poet, horn at Nerfken, near
Heilsberg, in East Prussia, and educated at

Kiinigsberg, Berlin, and Giittingen. He wrote

some dramas, which are now forgotten, but was
successful as a writer of poetic tales, the best

known of which are: Die GalUone (1825) : Ifef/i-

nnhl (1831): Dn.i Wort der Fran (1843, 23d
ed. 1881): Per Scliuxter ran Ispahan (ISiiO);

and Die Krinigshraut (1851).

HEYDEN, Jan v.\n i>er (1637-1712). A
Dutch landscape and architectural p;unler, born

at Gorkum. His .subjects arc the exteriors of

buildings, for which Adriaen van der Velde, Eglon

van der Neer, and Lingelbaeh supplied the fig-

ures. He was a thorough master of perspective

and combined an extraordinary degree of finish

with great breadth of general treatnu'ut and

warm, harmonious color. Characteristic works

by him are: three street scenes, in the .\nister-

dam Museum: another street scene in The Hague
Gallery: three fine examples in the Louvre (one

of them a view of the .\iusterdam Town Hall) ;

a street in Cologne, and a view of Cologne
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; Cathedral in the National (iallery, London. Hia
pictures are always of small dimensions.

HEYDEN, Otto (1820-97). A German his-

torical and portrait painter, norn at Dueherow,
Pomerania. lie was a pupil of \\ acb and Kloe-
ber at the Berlin Academy (from 1843), then of
Cogniet in Paris (1847-48), and later con-

tinued his studies independently in Italy (1850-

54), Although the bulk of bis work is devoted
to the delineation of national history, he also

painted religious subjects, genre scenes, anil

iand.scapes, besides many portraits. From his

sojourn in Italy dates ".Job and His Friends"
(Stettin Museum), followed after his retiirn by
"Foundation of Greifswald University, 1455"
(1856, in the Aula of the University);
"Duke Boguslav X. on His Pilgrimage to Jeru-
salem Attacked by Pirates, 1497" (Stettin Mu-
seum

) ; "Field Marshal Schwcrin in the Battle
of Prague" (Royal Palace, Berlin). The Austro-
Prussian War, in which he took part in the suite

of Crown Prince Frederick \Villiam, brought
"The Battlefield of Koniggratz" ( 1868, National
Gallery, Berlin), and three episodes in the battle

of Koniggratz, all owned by the German Em-
peror, ami several reminiscences of the Franco-
German War of 1870-71, in which he also accom-
panied the army. "Emperor William 1. Visiting
the Wounded in the National Gallerj- of Ver-
sailles." is especially noteworthy. A visit to the

East in 1869 resulted in several genre and land-

scape scenes from the Nile, and for the Dankes-
kirche in Berlin he executed the mural paintings
of "The Last Supper," "The Adoration of the
JIagi," and "The Resurrection" (1883).

HEYDEICH, hl'driK, HEiXRicn Moritz
(1825-85). A (Jerman poet, born at Dresden and
educated at Leipzig and at Berlin. His prin-

cipal works are: The tragedies, Tiberius flrnc-

ehus, and Leonore von Forluqul (1861): the

farce Prinz Lieschen (1861); and a collection

of poems, Sonnenschein auf dunklem Pfade
(1869),

HEYDT^ hit, August, Freiherr von der (1801-

74 ) . A Prussian administrator. He was born at
Elberfeld, where with his two brothers he carried

on the blinking business founded by his father.

Elected a Deputy in 1847 and a member of the
National Assembly in 1848, in the latter year
he became Jlinister of Trade. Three years after-

wards he was made director of the Prussian

Bank. His Cabinet post he held through the

period of reaction, as his politics were not ex-

treme. In 1862 he became .Minister of Finance
in the Hohenlohe-ltzenplitz Cabinet, and at-

tempted to ple:ise both sides in the growing con-

flict between Crown and Legishiture. He retired

on Bismarck's assumption of contrid later in the
year, but was recalled in I86ti to face the ques-

tion of raising funds for the war with Austria,

clashed with the Diet, but held his place until

1860.

HEYDUK, hi'duk. Aoolk ( 1 8:!5— ) . A Czechic
poet, born at Reichenburg, and educated at Briina

and Prague. Since 1860 he has been professor

in the Realschule at Pisek. He wrote a valuable

sketch of Slavic and German mythology- (1863).

.nnd the popular poems, mostly lyric, but many
in the epic of idvllic manner: Lesni kriti (1875) ;

Drernruhce (1882): Ciimhnl a huslc (1876),
which deals with the Slovaks; Pisne (1885);
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Zavati listy (1880); A'a vlnach (1890); and
H:h(il,',n (1894).

HEYEB, lii'er, Gustav (1826-83). A distill-

guislifd Cierinun forester, son of Karl Justus
lU'ver iq-v. ) . He was born at Uiessen. and
studifd at tlie L'niver:.ity of Giessfn, wliiTe at the

aye of twenty-seven lie became professor of for-

e.-lry. In 18ti8 lie was appointed director of the

Academy of Forestry at .Miiiiden. a post wliidi he

ie>ii;iied in 1878, to accept a professor's eliair in

the University of Munich. Krom 180(1 to 1878

he edited the Allgrmcinc Forst und Jaflilzcitiiiig.

Among his many works on forestry may be men-
tioned: Lchihiich dvr forstlichcii Budcnhuiulc uiuJ

l\liiniitolo;iic ( Erlan-jcn, 1856); Anlvitun;) zur
M'lihlucirrcvlniiimi ( Leipzi;;, 18'.I5; 4th ed. ISIti) ;

Huiiilhiiili der forsllichen .Statik (Leipzig, 1871).

HEYER, Karl .Ji'STfs (1797-1856). A noted
Geniiaii forester. He was born at Bessungen near
Darmstadt, studied at iliossen and at Tharand,
and at the age of twenty-one took active part
in practical forestry, especially in the vicin-

ity of Darmstadt, where he was then lecturing

on forestry. In 1825 he was appointed instructor

in the school nf forestry at the I'niversity of

Giessen, where, after having been also practical

forester for Count Ki'liach-Kiirsteimu for four
years, commencing in IH.'il, lie berainr professor

of forestry in 18.35. a post he held until his death.

During his incumbency he made many interest-

ing contributions to the subject of forestry, in

recognition of which a monument was erected in

his honor at (Jiessen in 1802. Among his works
may be mentioned: Urilriiqe :i(r I'orsticisxcn-

schnfl (Oiessen. 1842 and 1847); Atilriliiiifj zti

forxlsliitinrhrn I'litirsiirliiiniiPii ((Jiessen. 1846);
Dcr M'dldhaii od>r die Foist prodiihlinziiclit
I Leipzig. 18.54; 4th ed. bv Richard Hess, 1891-

93).

HEYLLI, kyy, Edmond Antoixe Poi\sot,
called Ckohges d' (1833—). A French bibliog-

rapher and editor. He was born at Xogent-
siir-Seine, and in 1877 became chief of the Bu-
reau of the Tjegion of Honor. He is best

known as a collector of anecdotes about celebri-

ties, Louis XV.. Countess du Barry. Mme, Kmile
de Girardin, Marshal Xev. Madame Uachel. and
others, and published a number nf books, such as
Le scfindnlr nii thratrr (1864) ; Dirlioiiitairf drs
psrudotn/ntm (1867). of which a third and en-

larged edition came out twenty years later. He
founded (1876) the dfizrtlc Atx'rdotiqur. Littd-

raire, Th^Atrnle. brought out curious editions of

ilnnon Lrxratit and of Paul et V!riji)iie, and
collected a number of interesting documents re-

lating to the War of 1870 and the Commune.

HEYLYN. hi'lln. Peter (1600-62). A Church
nf Knirland ilivine. He was bom at Bnrford. in

Oxfnnlshire. Xovemher 29. 1600. He studied at
Oxford, and through the interest of Laud, in

whose theory nf Church and Kinir he devniitly
believed, was appninted chaplain-in-nrdinari- to

Kinsr Charles in 1630, .'subsequently he held a
variety of livings, but was deprived nf them dur-
ing the period of the Commonwealth. In 1651 he
became blind. At the Restoration he was made
Bubdean of Westminster as a reward for his lit-

erary services to the rnval cause. He died in

London. May S. 1662. Heylyn was a very volu-
minous controversial writer, but his works are
of no value now. except as illustrative of the ase
in which he lived and the ecclesiastical party to

which lie belonged. For his life, consult Robert-
son in his edition of Heylyn's FccUxia Ucstaurala
(London, 184'.l).

HEYNE, hi'nc. Christian Gottlob (172'J-

1812). A Cicrniiui classical scholar, born at
Chemnitz, in I pper .Sa.\ony, iSuptemlier 25, 1729.

His father was a poor weaver. The pastor of

Chemnitz, himself very poor, had Ileyne educated
at a school in the suburbs, and afterwards .sent

him to the L'liiversity of Leipzig, where he suf-

fered from extreme poverty. In 1753 he ob-

tained a situation as copyist in the Hriihl Li-

brary at Dresden. While in this ntlice. he pre-

))areil his edition of Tihiillus, which appeared in

1755, and rousid the a<lniiration of Kulinken of

Leydeii. In 1756. unfortunately fur Mcyne. the
Seven Years' War broke out, Krederick the
Great marched against Dresden, and burned,
among other things, the Briihl Library, but not
before Heyne had edited, from a codex there, the
Fiirhiridion of Epictetus. For some time he led

a precarious life, being often without employment
and without bread. In 1761 he married, and
supported himself as best he could by writing
for the booksellers: and in 1763 he was appointed
professor of rhetoric at (iiittingen on the reconi-

niendation of Kuhnken. This closed his period of

misfortune. Tlie rest of his long life was spent
in comfort and professional activity. He died
.Inly 14, 1812. The principal works of Heyne,
besides those mentioned, are his editions of Ver-
gil (1767. Cth ed. 1803): Pindar (1774); Apol-
lodorus ( 1.787) : Pliny ( 1790) ; Coiion and Partli-

enius (1798): aii<l llonicr (S vols,. 1S(»2: 2d ed.

IS04). He ]ml>lished many translations, besides

some ten or twelve volumes of minor works, of

which six volumes were published separately
under the title of Opusruln Acndcmica (Giittin-

gen. 1785-1812) : and. finally, a great many re-

views of books in the Oiittinfier CeMirlc An-
Z'ifim. of which he was editor from 1770. In
addition to this work, he had a seminar for the
advanced stuily of phllidogy and classical anti-

quity, from which he s<'iit forth, in the course of

his life, no fewer than 135 professors. Consult
the life of Heyne by his son-in-law. Ludwig Hee-
ren (Giittingen. 1813), and Carlylc's essay, On
the Life of Heline.

HEYNE, MoRiTZ (1837—). A Germanic phi-
lologist. He was born at Weissenfels, stud-
ied at Halle, and became docent there in

1864, and professor in 1869. In the following
year he went to Basel as professor of German
language and literature, and in 1883 was called
to a similar chair at (Jiittingen. His most widely
known work is that in the continuation of

Grimm's Dexitsches Wiirterbueh (in which he
edited the letter H, I, J, L, M, R. and part of
S) and his own Deutsches Wijrtcrbuch (1800-

95). More important possibly is his work in

phonetics ami old Germanic literature: Kurze
hnut' iind Flrrionslehre der tiltqermnnischen
Dinlel-te (3d ed. 1880); Mtxiirhsisehe vnd
nitniederfriinkixehe flrninmntilc (1873): editions
of Beowulf (6tli ed, 1808: also a metrical trans-

lation of Beowulf. 1808); of Heliand (3d ed.

1883) : and Altdeutnehlnteiyxisehe f^plelmnnnxqF-
diehte des ~ehnten Jnlirhundertt (1000) ; and in

antiquities: Kiinut im U'luw (1881-83) and Fiinf
liiirher deiifurher UnininltPrliimer (1800-1001.
the first two parts)

,

HEYNXIN. ft'l.'iN'. .TonANNEs (c.1425-96).
A prominent theologian and humanist of the flf-
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tcenth century, variously called a Lapide and
Lapidanus. He studied at Leipzig, at Basel,

and at I'aris, where, in 1408, lie was made rector

of tlie- university, and in the same year, and in

1470, prior of the Sorbonne. After teaching at

IJasel and the new University of Tubingen ( 1478),

hfc was preacher in the cathedral of the former
city (1484), but retired to a cloister three years

afterwards. With Fichet he introduced the art

of printing in Pari.-. (1469). Consult Fischer,

Jijhuniies Hei/nliii, qtnannt a Lapide (lJa.^el,

1H51).

HEYNBICHS, hin'riKs, J. N. The pseudo-

nym of tlie German author and reformer Jenny
Hirach (q.v. ).

HEYSE, hi'ze, JouAKN Chkistiax August
(1704-1829). A German grammarian and lexi-

cographer, born at Xordhausen, and educated

at GiJttingen. He taught at Oldenburg, in his

native town, and in llagdeburg. His writings,

practical rather than scholarly in nature, are:

Allgemeines I-'remduiirterhuch (17th ed. 1892);

Deutsche Schithirnmmalik (26th ed., by Lyon,

1900) ; and I.cilfudcn zum Unterricht in der

<Jcutschen Sprache (25th ed. 1885).

HEYSE, Karl Wilhelm Ludwig (1797-

IH.j.'il. A German philologist, son of Johann
Cliristian August Heyse, born at Oldenburg.

In 1810 he began his studies of philology

and linguistics under Bockh and IJopp at

Berlin, where he became professor in 1829.

His work at first was mainly in Latin and
Greek, but after his father's death he took

up Germanics as well, and revised many of his

father's works, especially the Allfjemeines Fremd-
irijrterhuch. His own works arc: Hand-
wiirterhiich der deutsrhen Hprache (1833-49),

which is both practical and scholarly; Ausfiihr-

liehrs Lehrhurh der deutschen Sprache (1838-49),

popularizing the results of histinical and com-
parative linguistics: and System der Sprachicis-

xeiischaft, his most important work, edited by
Steinthal (1856).

HEYSE, Paul (1830—). A distinguished

German author, the son of Karl Wilhelm Ludwig
Hcyse. He was born in Berlin, and educated
there and at Bonn. A classical training was
rii>ened by travel, during which he pursued in

Ihe libraries of Switzerland and Italy the phil-

olfi<.ncal researches, a taste for which was in-

herited. Even earlier, however, he had made his

fir-t dramatic essay on a subject which the

ri'iuantii' revival had made very popular. Fran-
ri'<i-ii (In Kimini (IS.'iO). A little later appeared
hi'; epics. Die liriider (Berlin. 1832) and Vrica
(Berlin, 1851). which, when they were repuh-

1 lulled in 1854. made him so conspicuous that

King ^Maximilian of Bavaria invited hin\ to

make Munich his home. Here he resided for

many years with frequent visits to Italy, whose
ciilture influenced all his writing deeply. tn

Inter life ho spent most of his time in Italy on
(lie banks of T.ake Garda. The sum of lleyse's

many and varied productions has made him a

dominant figure among German men of letters.

His prose fiction has been chiefly in the shape
of short stories, for which he came to hold a

Inch position in German letters. Thesi^ tales

are models of their kind, masterpieces in minia-

ture, canieo< in wliich everv line leaves an im-

pression. The best collection of them is Dns
Buck der Freundschaft (1883); the most fa-

mous single example is L'Arrabhiata. He also

produced a few longer novels, tinged with radical

thought on social and religious questions, espe-

cially: Kinder der Welt (1873); Im Paradieae

(1875); and Ueber alien (Jipfeln (1895),

jiessimistic in tendency, but fresh in style

and gracefully light in movement. A large

number of lyric and epic poems testify to a ripe

culture, a warm imagination, and a suavity of

expression which at times sacrifices strength

to sweetness. The best-known of the longer

poems is the epic Thekla (1858). In his dramas
he maintained a high level, although he has

not in any of them attained the highest dra-

matic rank. Die Sabincrinnen (1859), Ludwig
rfer Bayer (1862), and HaiuiLanyei 1866) are note-

worthy among his earlier plays; and in the clos-

ing years of the century he produced some strik-

ing dramas, such as Das verschleierte Bild von
Sais, Der Hciltge, and Maria von Magdala, the

last of which had a pronounced American suc-

cess in 1902. At the same time he studied Ital-

ian literature and published a number of trans-

lations from the Italian. His Complete Works
were first published in 1871, but large additions

have since brought the number up to some forty

volumes. His reminiscences, Jugcnderinnerungen
und Bekenntnisse, appeared in 1900. Consult:

Brandes, lloderne Oeister (Frankfort, 1887) ;

Kraus, Paul Heyses NovelUn und Rotnane (ib.,

1888).

HEY'WARD, THOMA.S. Jr. (1746-1809). An
American jurist, one of the signers of the Decla-

ration of Independence. He was born on the

estate of his father, a wealthy planter of Saint

Luke's, South Carolina, and was educated in his

native parish and in London, where he went to

finish his law studies. His observations there

and in other parts of Europe sent him home with

strong republican ideas. From 1776 to 1798 he

represented Xorth Carolina in the Continental

Congress, was a judge of the civil and criminal

court in his native province from 1780 to 1798;

was a captain of artillery in the war, and became
a prisoner of the British at the surrender of

Charleston. He was a member of the State con-

vention for framing a constitution in 1790. and
retired into private life the following year.

HEY'WOOD. A town in Lancashire. Eng-
land, on the Eoach. 9 miles north of Manches-
ter (Map: England. D 3). It is an important
centre of the cotton manufacture, has extensive

coal-mines, iron and brass foundries, boiler-

making, railway plant, and chemical works. It

possesses handsome churches and other fine build-

ings. The nninicipality provides water, gas.

markets, baths, fire brigade., technical school,

free library, hospital, cemeteries, and owns a

spacioiis park and recreation ground. Its in-

corponitiim dates from 1881, Population, in

1891, 23,.300; in 1901. 2.5.460.

HEYWOOD, .John (c.1407-c.1.577). An Eng-
lisli author, sometimes c;illed 'The Old Epigram-
matist,' The place of his birth has not been

definitely ascertained, but it was probably Lon-

<lon or Xorth Jlinims, Hertfordshire. At an
early age he came to Court, introduced, according

to some traditions, by Sir Thomas More : and
the "Book of Payments" of Henry VTII. shows
him to have been in the royal sen-ice in 1515.

He foiuid srcat favor at the Courts of Edward
VI. and Mary, where his quickness at repartee
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and his witty imagination, besides the literary

tlnvor (if his writiiifr'". miide him the supt-rior

intolk-etually of the iisiinl t'oiirt jester. Sliurlly

after the accession of t^iieen Klizabeth, he with-

drew to Malines, ISeliriiini. of liis literary re-

mains the lirst ohronolojjically were live Inter-

ludes. |>iiiitcii between 153:! and 15(51). There are

frequent iilapiarisnis from Cluiiicer. but tliey con-

tain some original htimor and vij;oriius satire:

and the semi-dramatic form in which they are

cast places them amonjr the ])rec\irsors of Knglish

comedy. A more amliitioiis but lc<» sucies»ful

prodiictiim was The S/iiilrr iitid Ihr Flu. which
was printed in 155fi. Written partly as a enm-

plimcnt to t^ueen -Mary for her theological alti-

tude, it represented Roman Catholics as the Hies

and Protestants as the spiders, with the (^ueen as

the housemaid wielding her destroying broom.

His best-known and must popular writings were
the Kpifjrntiimes. the first extant edition of which
bears the date 1502. The liilrrliuhs included:

A inirj/ Ptnii Jirtirrrn the Purfloner find the

Frere, the Curnle and Xei/hoiir I'lalle IMiX\):
A men/ Play between Johnii the IhiKbnnde. Tiih

the W'ife, and .Vr/r Ilan the J'riest (h-iS."?) ; The
Four P'k (lomVi: The Plnij of the M ether

(1,53."}) ; and The Phi;/ of Love. His other works
besides those nientioneil were .1 Pialoi/iie on Wit
and Foil;/, and several ballads. Consult: Halli-

well, Diclioiinrti of Old Kntilinh Plnim ( London.

1800); Sharman's Introduction to an edition of

the Proverbs (London, 1874) ; and Symond.
flhakxpcre'x Predeces.iors in the Enylish Drama
(London, 1884).

HEYWOOD, TiioMA.s (e.l.')75-c.lfi.">0). .\

celebrated ICnglisli dramatist and general writer,

born in Lini<jliishire. lie seems to have st\idicd

at Cambridge. Hy 151IC he was apparently

writing for the stage, and two years later he

was cngiiged by Philip Ifcnslowe as an actor.

Heywood was a most prolifu' writer. Tn Ifl.SS

heelainied to have had "an entire hand, or at

the least a main finger," in 220 idays. His career

was not yet endc<l. Of these plays only twenty-

four are extant. The best of them is a domestic

drama entitleil .4 llomiiH hilled leilh Kindnefi.1,

performed in KiO.I. This play brings us close

to the heart of English middle-class life. Some-
what similar to it is The Fnrili.ih Traveller

(idXi). Representative of his work in low life

is The Wise ^yoman of llop.idon (Ifl-SS). There
are three admirable comedies of adventure: The
Captive.i, The Fair Maid of the West, and For-

tune ft;/ Land and Sea. Besides his 220 play.s,

Hevwood wrote many pageants, triumphs, elegies,

a long heroic poem entitled Troia Itritanniea, a
universal chronicle history (100!)); An Apology

for .Xelnri (1012; reprinted for the Shake-
spearean Society. 1841) ; .Vine lionkn of Varioui
Historti Conrerninff IVonien (1024); The Hier-

arehi/ of the Ule.ised .^nr|els (10,3.5); and much
else. He also made translations from Sallust,

Lucian. Erasmus, and others. He died about
16,50. Consult: Drnmatir Works, ed. by Pear-

son (fi vols., London, 1874) ; Thoma.i llei/trood,

a selection from his plays, ed. by .1. A. SN-monds
and A. W. Verity. "Mermaid Series" (Lomlon.

1888) : Old Enalish I'lai/i. ed. bv Bullen. vol. iv.

(London. ISS5) ; and Ward. History of Enf/lish

T)rnrnntie J,itrrnlure (New York. 1809).

HEZ'EKI'AH (Heb. Khhkit/ah. Yahweh is

my strength). King of .Tudah, son of Ahaz.

HIAWATHA.
His rei)i7i may be approximately fi.\ed as ex-

tending from B.C. 720 to 691. He ascende<l the
throne at an early age—probably less than
twenty—and app«'ars to have liecn early in-

tlueneed by the iliscour.ses of the prophet Isaiah,

through whom he was induced to remove from
the cult at .Jerusalem certain practices, such as

the worship of the brazen serjient (II. Kings
xviii. ,'J. 4). We possess but little authentic in-

formation about Hezekiah's reign. The most
important event was an invasion of Palestine
by Siinaelierili (i|.v. ). King of Assyria. c.701

ii.c. \\ illi the help of the cuneiform annals of

Sennacherib we can obtain a tolerably clear idea

of this c:impaign. which was undertiiken to olTset

the elforts of Itabvlonian and Clialdean chieft:iiiis

like MerodaehHaiadan (cf. 11. Kings xx. 121!i)

to niidve alliances with nations to the west whom
Assyria claimed as vassals. Hezekiah and other

rulers, such as the chiefs of the Philistines, of

Edom and Moab, had actually promised Mero-
daeh-Baladan aid in making Babylon independent
of Assyria. Sennacherib, after overthrowing
Merodaeh-Baladan, pr(Keeds to the west to wreak
vengeance on Ilczckiah and his allies. He suc-
ceeds in quelling the uprising, and removes those

who hail shown themselves faithless to liim.

Sennacherib advances within a few miles of .leru-

salem, but after exacting a heavy trilmte, with-

draws without capturing the .Judcan capital (II.

Kings xviii. 13; xix. litl). This deliverance i.s

said to be due to the 'angel of the Lord.* who
'smites' the .Assyrian camp (Tl. Kings xix. 35).

The traditional interpretation of the passage
makes it refer to a pestilence. The more probable
reason for the withdrawal was the receipt of

news from soutc troublesome Babylonian province
which obliged Sennacherib to return to his huul.

content with having once more made his authori-

ty recognized in the west. It is hardly likidy

that after this Ilezekiali ventiired on any cam-
paigns, so (hat the aeeoimt (11. Kings xviii. .s i

of a successful conflict witli the Philistines is

probably to be placed at the beginning of his

reign. I'roni certain notices (e.g. Proverbs xxv.)

it would appear that in his days considerable
literary activity prevailed, though it is highly
improbable that the King himself wrote any-
thing. The song in Isaiah xxxviii., ascribed lo

the King as having been composed by him after

a severe illness. IxOnngs to the post-c.xilic period.

on the evidence of the language and contents, and
the entire story of tliis illness is probably a bit

of legendary lore that has found its way into

an histxirical narrative because it served to illus-

trate the view taken by a later age of Hezekiah,
who had become idealized like David and Solomon
into the model of a (iod-fearing. pious Israelite

after the pattern of the Yahweh purists.

H. H. The initials denoting the authorship of

Helen Hunt, n/e Fiske. See ,J.\cK.sox, Helen K. If.

HIAWATHA. hi'iVwii'llm. A city and (he

county-seat of Brown Coimty. Kan., 40 miles
noi^hwest of Atchison; on the Missouri Pacific

and the Saint .Joseph and Grand Island rail-

roads (Map: Kansas, (i 21. It has Hiawatha
.Academy and the Morrill Public Library. The
city is chiedy important as the commercial centre
of a fertile agricultural country, and has bmi-
lier-yards. grain-elevators, a flour-mill, foundries,
machine-shops, etc. There are municinnl wafer-
works and two clectric-Iight plants, one of which
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is owned hy the city. Population, in 1890, 2486;
in l!l()(», •282!t.

HIAWATHA, hi'a-W8'ta or -tha. A narrative

liocni hy lluiiry U'ajsworth Longfellow, founded
on an Indian Irguiui preserved in IScliocjlci-aft's

Altfic licsearchcs, and History, Crmdiliuii, and
I'rospects of the Indian Tribes of the United
•States. However, tlie miraculously born hero is

declared to be an Iroquois and not an Ojil)way,

according "to other sources. Longfellow adopted
tlio metre of tlie Finnish epic Kiilerahi. and was
accused of taking the entire plan from that poem.
But the incidents common to both show merely
the recurrence of early myths.

HIB'BERT LECTURES, The. A course of

lectures given aiuiually in London, discussing

some unsettled problem in religion or theology.

The lectures are supported from a fund left by
Kobert Hibbert, a Jamaica mercliant, who died

in 1S4!), leaving liis property in trust for the

promotion of scholarship, particularly among
Unitarians. By a wise provision the trustees

were emi)owered to revise the terms of adminis-
tration from time to time, and in the exercise

of this power they established the lectures in

1878. The first series was delivered in that year
by F. Max Miiller on "The Origin and Growth of

Religion," and succeeding series have been given
liy Kuencn. Beard, rvcville. Page Renouf, Renan,
Rhys D.avids, Ptleiderer, Rhys, Sayce, Hatch, and
others.

HIBERNATION (Fr. hibernation, hiverna-

tion, from l.at. iiitirrnare, to hibernate, from hi-

hcrnus. winter, from hiems, winter, Gk. %iii»,

chiOn, Skt. hima, Av. zima, winter), and Estiva-

tion (Fr. estivation, from Lat. (rstivnre, to pass

the summer, from wstivus, pertaining to the

summer, from wstas, summer: connected with

Lat. cesttis. heat, Gk. atdeiv, ailhein, to burn, AS.
iid. funeral pile, Skt. idh. to kindle). A physio-

logical state of dormant vitality in which many
animals in northern countries are able to pass

the winter. It should not be confused with the

torpor of freezing, which is a pathological and
usually a fatal condition. The immediate cause

of hibernation is not cold, for many animals go

into tlieir winter sleep some time before winter

is on. Nor is it the lack of food, for the great

l)at begins sometimes to hibernate as early as

the end of .Tuly, at a time when its insect food

is still al)vnidant. ^loreover. the winter season
is not the only one passed oy animals in this

kind of torpor. Tn dry countries, at the a])])roach

of the dry seas(m, when moisture, lu'rbage. and
consccpiently animal food will be scarce, many
kinds of animals are enabled to survive until

the time of plenty again by going into a pro-

longed stupor, which seems not to be very difTcr-

ent in kind or duration from the hibernation of

northern forms. The Germans have for these

two conditions the words 'Winterschlaf (winter

sleep) and 'Sommcrsclilaf (summer sleep) . The
latter state is known in English a,s 'estivation.'

DoR^rA^'T Vttai.tty. or 'rigor,' is a term used

for an apparent suspension of vital activity,

distinguished from death by the possibility of

resuscitation. Two general classes may be dis-

tinguished: (1) Dormant vitality induced by

external conditions; and (2) dormant vitality

determined by internal conditions. The first

class is of three kinds: (n) Desirentinii riqnr.

There are certain animals, notably rotifers, tar-

digrades, and nematodes, which can be dried in

a vacuum until they heccjme immobile, and can
remain thus immobile for days or even months
until, on the addition of water, they become
active again. The organism has probably not
lost all of its water, but has passed into an
encysted condition; it is not dead, but its metab-
olism is greatly reduced. Even snails and other
animals which can protect their internal tissues

from C(jm))lete loss of water may live for months
willumt showing external activity. {b) Dark
riijor is in<luced in green plants and even in

certain fungi by their removal for several days
from the light. The .sensitive plant treated thus
becomes immobile. Light is essential to move-
ment. The reverse, or "light rigor," has been seen

in bacteria, (c) Heat rigor.—The sensitive plant,

muscle, and various other forms of protoplasm
become quiescent at a temperature a few degrees
below that at which they are killed by heat.

The rigor seems to be due to the beginning of

the death changes. Cold rigor occurs in simple
protoplasm as it approaches the zero (centi-

grade) temperature. The chlorophyll granules of

Vallisneria mive only about one mm. per minute
at 1° C, and not at all at 0°; the rotation of

Nitella ceases at 0° Cf. ; in Tradescantia hairs,

movement is wholly arrested on freezing the cell-

cap. Even in seeds and bacteria, which are not
killed by the lowest temperatures, all vital activi-

ties have probably ceased at 0". for De CandoUe
found that iu only one species out of ten could
he get a seed kept at 0° to germinate, and even
then germination was so retarded that it took
from 11 to 17 days as opposed to 4 days at
5.7°. Likewise, bacteria do not multiply below
.5° to 10°. Among animals Kuhne found .Amceba
cooled to near 0° almost motionless. Purkinje
and Valentin first noticed that the ciliated epithe-

lium of the frog ceased its movements at 0°.

Muscles of the frog were fouiul by Kuhne to

become at — 3° to — 7° a solid lump, which did
not, however, wholly lack irritability. The evi-

dence of all these cases shows that activity nearly

ceases in protoplasm at or near 0° C.

Determined by internal conditions, seeds, rest-

ing spores, cysts, gemmules of sponges, and stato-

blasts of Bryozoa are all conditions of natural
clorin:int vitality. The period of dormancy is

not unlimited, however, the alleged germination
of seeds many hundred years old not being con-

firmed. This indicates tliat even with a slow
rate of living the food material eventually be-

comes exhausted.
Belief in himian dormancy rests largelv upon

a certain collection of cases obser\'ed in India
and published by James Braid.

PUKiNO.MENA OF HlUFRXATION AND ESTIVATION.
The physiological facts mentioned above nuist be
.considered in studying the phenomena of habitual
animal dormancy Tinder conditions of winter,
seasons of drought, and so on. The respiration

in winter sleep is diminished much more than in

ordinarv sleep, and consequently the heart-beat
is very slow. The digestive orirans are practical-

Iv inactive. ^lany animals void almost no ffpces

during this period, and the anal opening of those
bears that hibernate is closed by a resinous plug
known to hunters as the 'seal.' The temperntiire
if the bodv is lowered to that or nearly that of

the air. The voluntary- control of the muscles
is lost, but there is an increased muscular irri-

tabilitv. an unusual sensitiveness to external
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stimuli. The sli);lil«st touch possible, even on
the end of a quill of a liil)ornalinK |»)roupinc.

will result in deep lircalliiii^ ami pcrliap^ imu-^-

ciilar uiovfiiicnts. ThiTi' tan Ik- iki sliaip line

drawn IwtHci-n normal sleep and the lethar(;y

of hibernatiiin. fur there are all );radatiiin.s in

the depth and duration of this lethargy, befjin-

nin;; at the one end of the scale with what niifjlit,

])erhaps, be simply termed sleep, and endinj; with
animals that ilo not <>ne<> wake up from tin-

hibernatiufr stupor until the time for its final

termination has ciinie.

Nearly all of the burrowing roilents are hiber
nalers. espiiially. in llii' I niled Slates, the wood-
cliuck. .\ number of aninuiU indiil^'e in alternate
periods of wakin<; and hibernation. The Knjrlisli

s<)uirrel. the hedfiehcijr. ami the mouriiinn-eloak
butterfly are frequently awake on warm days in

winter. (Irain-storin}; animals spend a yreat deal

of their time in sleep, but when hungry they awake
to partake of tlieir fiMid>U|)ply. or •!» outsich- in

search of fresh food if we.itlier permits. In the
case of the northi'rn lirowii, lilack, and polar
bears only the female hibernates in the strict

sense of the word, probably because she nnist

remain quiet until her youn^ is born, often be-

fore the snow releases her. The males sleep a
gi-eat deal, but they go out now itnd then in search

of food. A number of animals of wide ranfjc

of distribution hibernate in the northern but
not in the southernmost parts of their raii{;e.

Such is the case with tlie .\inericnn prairie (lo<;s

and the skunk. In the centre of their ran'.'O

they are awake and active diirin;; warm winters
or warm days in winter. Tims there arc all

dejfrees of torpidity, and likewise fjradations l)e-

tween ordinary periodical sleep and hibernating
dormancy. Although we cannot understaifd why
animals of one species should be active in winter
while those of a nearly related spwies should
hil)ernate. as is the case among mice, neverthe-
less, it is probably of ailvantage in the struggle
for e.\istenec, since it enables animals to remain
in certain geographical areas in which they
could not possibly survive without long and
perilous migrations twice each year. This is

especially true of the small vegetable-eating ani-

mals of northern plains.

Mammals tisually hibernate in hollow logs,

in trees, in caverns, or even in burrf)ws in the
grounil. l's\mlly their winter homes are made
ailditionally tit ting by a bed or nest of dry grass
and autumn leaves .\lo>| of the hibernaters
are entirely or in part vegetable feeders. All

the grain-storing species are active all winter,
or else are intermittent hibernaters.

Reptiles, amphibians, and some fishes hil)er-

nate. The land reptiles and amphibians bury
themselves in the ground below frost-line and
there remain until spring, .\quatic species, such,
as the water-turtles, burrow in the mud at the
bottom of streams. .\ few fishes, such as carp,
chub, minnows, and eels, likewise lie throughout
the coldest part of the winter in the nnid and de-
bris at the bottom of the water. Various snakes
crawl into crevices l)etween rocks, or into hollows
beneath stumps, or take po.asession of gopher-bur-
rows and the like, or even burrow themselves
into loose soil, and pass the winter often wrapped
in a tangled mass composed of scores of indi-

viduals of the same species. The temiierature

of these sinks to that of the water or mud in

R'hich thev lie; and those of a northern habitat

can endure a stress of cold to which individuals
of the same specie-s living in a warmer region
will succumb.
Among the invertebrates, land-snails hibernate

within their closed shells. They also alTord the

most <iinspicuous American example of estiva-

tion. When the dry, hot weather of midsum-
mer approaches many siH'cies .secrete two or
three diaphragms across the aperture of their

shells, and liehind these remain as torpid as in

winter until tempted out by a prolongcil shower,
\intil the aiitunni coolness and dampness arriv<'.

Slugs bury themselves in the ground, and the bi

valve niollusks in the mud at tlic bottom of

streams and ponds. .\ great many of the otlier

land invertebrates survive as eggs or spores
which remain inactive during the winter, and
begin to develop on the return of spring. Spi-
ders, more or less acti%'e, hide under fallen leaves
or bark, and in other secluded places. Insects pass
the winter in all stages of development. A
number of beetles, flies, biigs, and a few butter-
flies winter as a<lults in northern clinuites. A
large number of bultertlics and moths pa.ss the
winter as pupie. frequently protected by a silken
cocoon. Several kinds of caterpillars are able
to survive tlH> winter cither in spun nets or in

sheltered hollows or chinks. A vast host of
insects survive as eggs, whose development is

delayed until spring.

I'pon waking from their stupor the heat of the
body of hilH-riiat ing animals very quickly in-

creases to the normal. Hunger is |)robably the
chief agent that calls siuli animals to activity
again. The most profound sleepers can .scarcely be
kept awake when bnuighl into a warm room and
stinuilated. Partial hibernaters, after a hearty
meal ill winter, resume their torpor again. The
air under a bell jar. in which a hibernating dor-
mouse is put. remains unchanged, liall kept a
hiliernating bat under water fifteen minutes with-
out fatal cfTect, while a wakened but will sue-

iiiml) after thr<'e minutes. ('arl)(jn dioxide, which
is speedily fatal to active animals, has no efl"cct

on a torpid nnirmot. Hibernaters lose tlieir

weight in winter to the extent of 30 to 40 per
cent. This loss of weight indicates that, not-

withstanding their great diminution, the vitjil

proces.ses are going on in the hibernating animal
all the time.

Consult: Hall. "Hibernation." in Todd. Ct^clo-

pcrdia of Annl/nin/ iiiid I'lntxioloijii. vol. ii. (Lon-
don, 18.18): Hrownc, Aiiiinal Torpidilt/ and Hi-
hcniatiim ( Pliilailelphia, 1847): Scmiier. ,4iiim«/

Life (N'ew Vork. 1881) ; Gadow. B<'ddard, Sharp,
and other writers in the Cambridge \alural HU-
torif (London. 1805- 1 (103).

HIBER'NIA, IVERNA, JUVERNA, or
lERNE ( proliably conneclerl witb WeKh Yiierd-
rfoii, MBret. Yuirdon. Ir. AViii, Hrrin. Ireland,
akin to Ok. Tltepla, Pieria. name of a district in
Greece. Skt. piran. fat: cf. also MWelsh fhn/r-
donic. Irish). Names by which Ireland is desig-
nated in the classical writers. .Aristotle speaks
of two islands situated in the ocean bevond the
Pillarsof Hercules, which were called Albion, and
lerne. lieyond the felta'. Both Diodorus Siculiis
anil Straho report the natives to be addicted to
cannibalism, but without proof. Pomponius Mela
declares the herbatre to be so luxuriant that the
cattle which feed on it sometimes burst. Pliny
repeats this statement, and adds that the Hi-
bernian mother trains her child from the very
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first to eat food from the point of a sword. The
most important of all classical authorities on
Hibernia is Ptolemy. «ho describes the country,
and gives the names of the principal rivers, prom-
ontories, seaports, and inland towns. The island
was never conquered by the Romans. See Ike-

I.AM).

HIBERNIANS, Ancient Obueb ok. A prom-
inent Catholic Irish orj^anization. The society
was instituted ^^originaUy for the protection of

the Catholic priesthood and religion in Ireland,

but it has now as its main object "the advance-
ment of the principles of Irish nationality.' Ac-
ocjrding to some authorities the order was fir.st

instituted in lG4i, following the great uprising
in the north ; according to others, in 1651, when
Cromwell had |)r(>claimed nearly the whole native
population outlawed, and had put a price upon
the head of every priest and made it death to

attend a Catholic service. The founder was
Kory Og O'Moo. and the society was at first

known as The Defenders. On the establishment
of Catholic emancipation, in 1829, the society was
reorganized under its present name as a beneficial

and nationalist organization. It was soon after-

wards extended to England and Scotland and
was introduced into the United States in 18.36.

Its membership is restricted to persons of Irish

birth or descent and of Catholic faith. Military
drill is a prominent feature in some of the
branches. The order is an active supporter of
the present Gaelic movement (see Gaelic
I.E.\GrE). having endowed a Celtic chair at the
Catholic L niversity of America, and contributed
generously toward the supimrt of Gaelic organ-
izers in Ireland. The latest report shows that,

including the ladies' auxiliary, the . American
branch had a membership of 1,50,000. and dis-

bursed annually nearly .$1,000,000 in benefits.

This branch is closely afliliated with the parent
body in Ireland, as well as with those in England.
Scotland. Australia, and other parts of the world.

HIBER'NICISM. A temi used to denote an
Irish bull. i.e. a .sentence expressing ideas that a
moment's thought would show to be incompatible
and absurd. A famous bull was made, it is said,

by Sir Richard Steele when inviting a certain
lord to visit him: "If, sir. you ever come within
a mile of my house. I trust you will stop." Cur-
ran also use 1 to relate a fine specimen: He
started one day to attend a levee at the castle

in Dublin. There was a long line of carriages,

and he was suddenly startled by the pole of the
carriage behind crashing into the back of his

own carriage. He hastily called to his coach-
man to stop, saying. "'. he pole of the carriage
in the rear is driven into ours." "And, sure,

it's all right again, thin, your honor," cried
Vat. "for I've just drove me pole into the
carriage in front." Ricliarc: and Maria Edge-
worth wrote a learned treatise entitle . .l» Esxrni
oil Irish Riilh (IS02): and Maria Edgeworth's
Cnxfle Rnrkrnit (ISOO) is full of the most de-

li'.'htful blunders in speech,

HIBIS'CTTS (Lat.. from Gk. Wlaxot, hihis-

los. mallow). A genus of plants of the natural
order MalvacciP. the numerous species of which are
shrubs or trees, but mostly large herbaceous an-
nuals and perennials, natives of warm climates.

The flowers of many are very beautif\il. Hlhiseiis

apriacus. a native of Syria and Carniola. ha"!

long I)een in cultivation as an ornamental shrub

HIBISCUS.

and has proved hardy in Great Britain and parts
of the Inited States. Some are favorite hot-
house plants. The characteristic mucilaginous
and fibrous properties of the Malvacea are very
strongly developed in this genus. Hibiscus ahe'l-

nioschus so abounds in mucilage that it is much
used in the northwest of India for clarifying
sugar. The unripe fruit of Hibiscus esculentus,
an annual plant with a .soft herbaceous stem
three to five feet high, crenate leaves, axillary
sulphur-colored (lowers, and pyramidal, some-
what pod-lik<- capsules, is in general use both
in the East and West Indies for thickening
soups,, and otherwise as an article of food. It is

called okra, giimbo, gombo, gobbo. and ochro
in the West Indies and .Southern I'nited States:
bandikai. ram-turai, and denroos in diflferent

parts of India; and bammia in the west of
.Africa. The bark of Hibiscus tiliaceus, a tree
twenty feet high with a verv thick bole, abounds

HIBISCL'S evBL&cua.

in mucilage and is chewed by natives of the
South Sea Islands when food is scarce. This tree.
the bola of Bengal, and the moho. majagiia. or
mohaunt of the West Indies, is one of the most
abundant trees of the South Sea Islands; and the
wood, which is light, tough, and durable, is much
used for many ])urposes. The very i)orous bark is

made into cordage and matting in various tropi-
cal countries. Many other species yield fibres,

some of them coarse, others fine and beautiful,
which are used in different countries : but the
most important in this respect is Hibiscus can-
iKibiiius. the .\mbaree hemp, and Deccan hemp of
Western India, called palungoo at Madras. an<l

roesta pat in Bengal ; a plant very generally
cultivated in all parts of India, although no-

where to a great extent. It is an annual herb
with a straight, unbranched stem, three to seven
feet high. The fibre is not so strong as hemp,
and is useful only for ropes and coarse fabrics.
It has lieen suggested that many species of Hibis-
cus might be found valuable for the manufacture
of paper. Hibiscus snbdnriffn. .Tamaica sorrel or
roselle. is very generally cultivated in warm
countries, on account of its calyx, which, as the
fruit ripens, becomes fleshy, and acquires a very
pleasant acidity. It is much used for making
tarts and jelly, and a decoction of it, sweetened
and fermented, affords a refreshing beverage.
Hibiscus abelmosclius. sometimes called musk-
mallow, another plant common in widely scat-
tered tropical countries, is cultivated for ita

seeds, called ambrette, or graiiies d'ambreltc.
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which have a fnigrance intermediate betwet-n
musk and amber, and which are mnth us<'d hy
perfumers. In Kgypl and Araliia. tliese seeds
are mixed wUh eollee. and stimulant ;ind sl<mi-

achic qualities arc asorilH'd to them. The |H-tals

of Hixbicus roxn-siiiensia are astrin;;ent, and are
used by tiie Chinese to blacken tlieir I'vebrows
and their shoes. A numl>er of species of Hibiscus
are cultivated as urnamental plants in the
United .States. There are also several indigenous
species.

HICCOUGH, hik'kilp, or HICCUP. Sudden
short, ciinvnisive inspirations, attended with a
peculiar .sound produced in the laryn.\ by the
inrush of air. The movements concerned in tlio

production of hiccouj;li are a spasmodic con-
traction of the dia])hraf;m, and a certain deyree
of constriction in the {rlottis., which occasions the
peculiar sound, and limits the amount of air
inspired. These convulsive inspirations common-
ly succeed each other at intervals of a few
seconds. The paroxysm may last only a few
minutes; or may extend to hours or days, in

which case it may l>e dangerous to life, from the
exhaustion which it cau-cs. Ovcrdistciition of

the stomach, the ingestion of cold water, exces-

sive acidity, etc.. will provoke it. Certain dis-

ea.ses are frequently attended by hiccough. It
o<'curs occasionally after severe hemorrhage, in de-
bilitating diseases, pneumonia, peritonitis, appen-
dicitis, etc., in which cases it is a grave symptom.
When the attack is slight it may often be

stopped by making a very full inspiration, and
then holding the breath as long as possible, the
diaphragm lieing thus held in a state of voluntary
contraction. A drink of water gives relief in

ordinary cases. In more obstinate ca.ses, aro-

matic spirit of ammonia, camphor, musk, etc.,

may be resorted to. When hiccough continues
for an hour or more and the exhaustion is great,

an an.-esthetic may be necessary.

HICH'BORN, Piiii.li> (IS.W— ). An Ameri-
can nav.il olliicr. He was born in Charlesloun,
JIass., studied in the Boston High School, was a
shipwright apprentice in the Boston Navy- Yard,
and, having gone to California in IStiO. became
master shipwright of the Mare Island Navv-
Yard ( 18f.2). He entered the Navy in IHCill, with
rank of lieutenant, and served as assistant naval
constructor until 187.>, when he was coniniis-

sioned full constructor. Four years afterwards
Hichl)orn was sent to Kurope to report on for-

eign dock-yards, and his book on this subject is a
standard text-book. Having served (m the Board
of Inspection and Surgery, in 1881 he was ap-
pointed to the Naval .Advisory Board. In that
capacity and as chief constructor (appointed
1893 and 1807) he was prominently connected
with the construction of the new navy. He was
retired lliOl. with the grade of rear-admiral.

HICH^ENS, Robert Smytiie (lSfi4— ), An
Kngli«h novelist, born at Spelilhurst. in Kent.
He was eilucatcd at Clifton College, the Koyal
College of Music, and the London School of

.Journalism, and became a member of the staff

of the l,ondon TTorW. He began early to \vrite

musical lyrics and stories. His fh-frn Cnrnnlion
(1804), published anonymously and attributed
to Oscar Wilde, created a sensation. It is a
satire on (he decadents. .Among succeeding nov-
els are: .In Imnqinnlirr ^fnn (ISn.T): f'lnmen

(1897); The Slave (1899); Tongues of Con-

science, short stories (1900); The Projthet of
UvikeUy Square (1901) ; and Fclij; (1902). He
has also collaborated in successful plays, as The
Midicinv Man and Beeky •Sharp.

HICKES, Geobge ( l(i421715). An English
non-juring clergyman, philologist, and author.

He was born at Newshaui, Yorkshire; studied
at Northallerton (Jranunar School, then proi'eed-

ed as sizar to Oxford, where he grailuated

B.A. In H)04 he received a fellowship of Lin-
coln College, and the following year received his

M..A. degrw. He took holy orders in HJtili. was
a tutor (or several years, visited France in 1073,

was appointed rector ot .Saint Elbe. Oxford, in

1075. and in ll)7ti became chaplain to the Duke
of Lauderdale, whom ho accompanied on his

journey as High Conunissioner to Scotland. Sev-

eral rapid |>romotions culminated in a chaplain-

cy to lames II. and the Deanship of Worcester
("l08,S). At Worcester his study of the tk-r-

manic languages resulted in the publication of the

Anfito-Saxon aiid Maso-flolhic Oraniinar (KiSO).

At the time of the Kevolution he rcfust'd to take
the oath of allegiance to William and Marj'. and
was de[irivcd ol his benelices. In l(i!l3 he visited

the exiled King at Saint tiermains, with a mis-

sion from the non-juring clergj- for coordinate

action in regard to the continuance of their

episcopal rights, and in 1094 he was consecrated
by their leaders as SulFragan Bishop of Thelford.

His subsequent i)ublieations in controversial and
practical divinity were numerous. His greatest

work is Liniiuiirnm Vclcrum Septcnlrinnaliuin,

Thcsauruni (Iraniuialico-Vritirum el Arrhcrulor/i-

cum (3 vols.. 17030;')). .\mong his other writ-

ings are: Ciinlroirntial Letters (1710) ; Sermons
i 1711 1 : and a volume of Posthumous Discourses,
published in 172li.

HICK'EY, K.MILY Hknrietta (1845—). An
English poet, born at M.acmine Castle. Wexford,
Irelan<l. With F. J. Fumlvall she founded the
Browning .Sotdety ( IS81 ). and she became known
as a lecturer. In 1902 she edited Uarelok the

Dane, a Middle-English romance. Among her
volumes of jiocms are: A Sculptor and Other
Poems (1881); Verse Talc» (1889); Michael
Villiers, /deulist. and Other Poems (1891);
Poems (189."i); Our Lady of May and Other
Poems (1902).

HICK'OK, LAtitENS Perseus (1798-1888).
An .Americiin writer on philosophy. He was
born in Bethel, Conn.: was pastor at Newtown,
Kent, and Litchfield. Conn. (1822-36) ; professor

of theologj' in Western Reser\'e College. Ohio
(1830-44): professor in Auburn Theological
Seminarv' (1844.52): professor of mental and
moral science in I'nion College, and vice-presi-

dent (18.52-00) and president (1806-68). After
his resignation of the last-named ofTice, Dr. Hick-
ok resided at Amherst, Mass. Among his pub-
lished works are: Moral Science (1853) : Mental
Science (1854); national Cosmology (1858);
lialinnal Psychology (1801); Humanity Immor-
tal (1872) -.Creator and Creation (1872) ; Logic

of Reason (1874). He died May 6. 1888.

HICK'ORY. A town in Catawba County,
N. C., .^i) miles northwest of Charlotte: on the
Southern Railway (Map: North Carolina. A 2).

It is the .seat of Lenoir College (Lutheran),
opened in 1891. an<l of the Claremont Female
College, opened in ISSO, and has Saint Paul's

Lutheran .Seminary and other educational insti-
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tutions. There are mauufattures of flour, lum-
ber, foundry products, carriages and wagons,
leather, etc. Population, in 18U0, 2023; in 1900,
2535.

HICKORY (formerly hiccory, pohickery, from
the North American Indian name), Carya, or
Bicuria. A genus of trees formerly included among
walnuts (Juglans). The hickories are exclusive-

ly North American. They are large and beautiful
trees, with pinnate leaves, and attain a height of

70 or 80 feet. Their timber is very heavy, strong,

clastic, and tenacious, hut decays speedily when
exposed to heat and moisture, and is (x^euliarly

liable to injury from worms. Great quantities of

hickory are used to make lioops for casks. It is

much used for hands[)ikes, axe-handles, baskets,

agricultural implements, etc., the second growth
being tougher, is preferred for these purposes.
When used for baskets the logs are cut into sec-

tions of the required length, steamed in vats, and
cut in a veneering machine, after which they are
eliopped into splints of the required width.
Shafts of carriages, handles of whips, and golf-

clubs, large screws, etc., are made of hickory. It

BHELLBARK HicKOBY (Carya sulcata).

is greatly esteemed for fuel. The fruit of the
hickory is a smooth, hard-shelled nut covered by
a four-parted husk, whieh in most species sep-

arates to the base upon maturity. The nuts of
some of the species are of exeellent flavor. The
shell-hark and shag-bark hickory are so called
from their shaggy outer bark, which peels oflT

in long, narrow plates. The hickories are found
from Maine to Florida and west to ilinnesota,
Kansas, and Texas, and extending into Jlexieo,
several species occurring throughout the entire
range. The trees are mostly slow growing. In
forests they grow tall with few limbs, but in the
open they branch widely and have many desirable
qualities desired in park trees.

The principal species, according to different
authorities, are:

Orny Brittonaiid Brown
Pecan Carra olh'ieformis Hicoria pentn
Shnchark hickory " nihn " ovnt.i
Slii^Ubark hickory '* sulvstn ** iHviDosa
Mocker nut luckor.v " tornentosa " albu
Pip-nut hickory " pureina '* f^lahrn
Bitter-nut hickory " nniiirfi ** minima
Wator hickory " aquatica •• aqaatlra
Nutmeg hickory " myristica- " myristira?-

form if! form is
Mexican hickory •* Mexicana *' Mexicana
Small pi;;-nut hick-
ory *' tnirror;irpn " odornta

HICKORY-POLE CANVASS. The name
given to the canvass for Andrew Jackson in the
Presidential election of 1828.

HICKORY SHAD. See Mud-Shad.
HICKS, Klias (1748-18.30). An American

minister of the Society of Friends, born at
Hempstead, Long Island. While still a young
man of twenty he began to feel a deep interest

in religion, and within a few years his upright
life and his ability as a speaker gained for him
universal recognition as a minister in the So-
ciety. During the next half-century he traveled
widely llirough the Eastern States from .Maine to
Maryland, preaching and organizing new meet-
ings. He was an earnest and inlluenlial advocate
of abolition, not hesitating to speak against slav-

ery even in such a slaveholding conuiiunity as
Jlaryland. To his efl'orts was due in large meas-
ure the passing of the act which emancipated all

slaves in Xew Vork in 1827. He first became the
leader of a faction in the Society in 1817. For
a number of years before that there had been a
determined eflbrt made by some of the members
to efl'cct a closer union with the Friends of the
English society, and as a step toward tliis was
proposed the adoption of an orthodox creed, the
main points of which were the deity of Christ
and the vicarious atonement. Tlie proposition
met with considerable favor in Philadelphia,
and a number of Friends from that city went
down to the Baltimore yearly meeting in 1817 to
advocate it there. Hicks, who was present, spoke
eloquently against, the measure, and secured its

rejection. From that time may be dated the
schism in the Society which became complete in

1828. Those who followed Hicks—called 'Hicks-
ites' as a term of reproach—far outnumbered the
orthodox, and for many yeiirs there was gieat
bitterness of feeling between the two factions.
Of late, however, this has largely disappeared.
Hicks published: Observations on Slavery
(1811): Sermons (1828); Journal of the Life
and lleliqious Labors of Klias Hicks { 1832) ; and
Letters (1834).

HICKS, Jonx Braxton- (1823—). An Eng-
lish g>nccologist and anatomist, bom at Rye. and
educated at Guy's Hospital in London and at
the University of London. In 18(55 he I>ecamc
lecturer at Guy's Hospital, was later obstetrical

examiner to the Royal College of Physicians,
then (1802) tonsulting obstetric physician at
Saint ^fary's Hospital, president of the Obstetri-
cal Society (1871-73). and Hunterian orator
(1878). lie wrote The Honey Bee (ISf.O). with
James Sanuielson. l)esides many contributions to
the dity's Frtxpifal Reports, to the Transartiotis
of the Olistetrical Society, to the Proceedings of

the Medical Society, and to the Lancet.

HICKS, Thomas (1823-90). An American
portrait painter. He was born in Newtown. Pa.,

Octnlier 18. 1823. He studied at the Philadel-
phia Academy, and afterwards at the National
Academy, New York. Visiting Europe from
1845 to' 1840. he studied with Couture in Paris.

He was elected member of the National Academy
in 1851, and established studios in New York,
and Trenton, N. .1. His color is good, his drawing
is carefully executed, with elaborate accessories,

and his composition is well balanced. He died in
1800, Some of his best-known portraits are:
Edwin Booth as la^o. Henr>- W'nn] Beecher,
Longfellow, Dr. Kane. William Af. Ev:irts.

Bavard Tavlor. Hamilton Fish. Luther Bradish
(18.57): Henrr Abbot (lSfi3). in the Historical

Society, New York: Parke Godwin (1879) ; Mre.
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S. F. Billings (1883); Dr. James R. Wood
(1884), Now Vork Aiiuk'iiiy nl Minliciiip. Among
his other sulijects are; "IJirehes at Tlioriiwood ;"

'•Trenton Kails" (18711); "Knil of a Winter
Day" (ISSj); "In Brittany" (1884).

HICKS, Thomas IIoLi.iD.\Y ( 17!t8-18t'>5). An
American politieian, bom in Dorchester t'oiinty,

ild. He Ix-eame sherill" in 1824. ami a member
of the State Legislature a few years later; was
a member of the State Kleeloral CoUej/e and was
again elected to the Ix'gislature in ls;i(i; and in

1837 served on the Ciovernor's (ouneil. Kroni

1858 to 18(i2 he was (iovernur of the State. He
strongly syiniiathized with the South, and was
indignant with the Northern ])eoi>le for their gen-

eral attilu<le tow-ard slavery, and in jjartieular

for their refusal U> enforce the Kugitive Slave

Law. When actual hostilities between the two
sections began he se<'mcd to think that the State

eonld assume a neutral attitu<le. and largely by
his ref\isal to call a special se-sion of the Legis-

lature managed to block radical measures. He
saw that secession for .Marvlaml meant <lpvas-

t.ation. and his policy grailually evolveil itself

until he found himself vigorously opposing seces-

sion and defying the Ix-gislature. H\imors were
curri'ul in ijic early i)art of 18G1 of a plot, in

which 3000 citizens of the State were organized

to prevent Lincoln's ina\iguration and seize the

city of Washington. He m;vlc preparations to

thwart the attempt, caused State arms to be

seized, suspended the writ of habeas corpus,

planned the arrest of suspected immsous. and
indorsed the Administration in establishing a

censorship of tlie press and in lircaking up the

Legislature. The proximity and alertness of the

Keileral headquarters was in reality all that pre-

vented a serious secessionist movement. Hicks

being the only prominent oflicial of the State who
stood by the (iovernment. .\t the expiratiim of his

tx-rm as Governor a new Legislature passed reso-

lutions thanking him in its name and in the

name of the people of .Marylaml for his attitude

during the crisis, and declaring that if was he

who had kept the State from joining the Confed-

eracy. In 1802 Lincoln ollfrcd him the rank of

brigadier-general, but ill health i)revented his

acceptjince. In the same year he was appointed

to the Senate to supply the vacancy occasicmed by

the death of Senator I'earce. and served in that

body during the remainder of his life. Although

he was at the same lime denounced for selling the

State to Lincoln, and praised for saving it by his

remarkable ability, it is largely the uniqueness

of the position in which he was placed which

makes him es|)eeially memorable. Consult: Kad-

eliflfe, "Governor Hicks of Jlaryland and the

Civil War," in the Johiix Ilnphiiifi Vitircrsil;/

Studies in Tlixtoricnl and Politirnl Sririire. nine-

teenth series. Nos. xi.. xii. (Baltimore. 1901).

HICKS, WiixiAM. See Hicks Pasha.

HICKS-BEACH, .>ir Mifii.vEi. KnwARn (1837

— ). An Knglish Conservative politician, born

in T^ondon. He was educated at Kton and Christ

Church. Oxford; entered Parliament in 1804. and

after 18S.'> represented U'est Bristol. He was
Chief Secretary for Ireland from 1874 to 1878.

and Secretary of Slate for the Cohmies in 1878-

80. In 188.") Lord Sali-bury appointed him Chan-

cellor of the Exchequer and leader of the House

of Commons. In 1880 he again l)ecamc Secretary

for Ireland, but held the office less than a year.

56 HIDALGO Y COSTILLA.

He was President of the Board of Trade from
1888 to 18112. In 18!ij, after the fall of the

(;ladstone Jlinistry, he became Chant-ellor of the

Exchequer, from which post he resigned in l'.KI2,

innncdiattdy after the retirement of Salisbury.

In the character of strict eeonomi-l he greatly

embarrassed the Balfour (iovernment by an at-

tack (October. 1!I02) on the linaiiees of the War
Olliee, in which he insisted that that department
was not spending to best advantage the money
assigned to it.

HICKSITES. See Ekie.nds.

HICKS PASHA, pa-shii' i William Huks)
(18:il-8:il. An English soldier. He entered the

British East Indian army as an ensign in 184!).

and left the service in 1880 as an honorary
colonel. Three years later he was appointed to

the command of the Egj-ptian army in the S\idan,

and with a force of from ten t« twelve thousand
native troops went against the Mahdi. He at

lir>t wen what si-emi'd a decisive victory near

Khartum in April. In Septeyil>er. however, he

went with a force of 10,(10(1 to suppress a rebel-

lion, and crossed the desert to El Obeid. Then
Hicks Pasha found himself In'trayed into an am-
buscade, and after a battle of Ihrw days, ending
with the massacre of nearly all his army, he fell

in a last des|ieratp charge of his mounted staff.

Consult Colhorne. Willi llivls I'linhii in thr Su-

dan (London. 1884).

HIDAGE, hid'aj (from hide, AS. hid, higid,

liiilcil. a rerlain portion of land, from ONorlhum-
hrian hif/aii. AH. hiuyni, members of a family).

.\n extraordinary tax ])aid to the kings of Eng-
land on every "hide' (q.v.) of land. ItWas abol-

ished during tlie reign of Henry II.

HIDALGO, ^-nal'gA. A central State of Mexi-
co, bounded by the State of San Luis PotosI on
the north. \'cra Cruz and Puel)lo on the cast. Tlax-

eala and Mexico on the south, and Querfdaro on
the west ((Map: ilcxico. J 7). Area. 8t)17

square miles. The northern and northeastern
portions are traversed by the eastern range of the

Sierra Jfadre. and form a wild and rough moun-
tain region, rising in its higuest elevation to over
10.000 feet. The southern and western parts are

mostly flat and traversed by fertile valleys. The
climate is warm in the lower regions, and the

agricultural products include cereals, sugar-cane,

tobacco, cod'ee. and cotton. The State has exten-

sive mineral wealth and mining is the ehief in-

dustry. The chief mineral products are silver,

quicksilver, copper, iron, lead, and zinc. Coal
and marble are found. The southern part is

traversed by several railway lines. Popul.ation,

in 1000. fi()3.074. Capital. P.achuca (q.v.).

HIDALCjO del PARRAL, del par riil'. See
Pahuai..

HIDALGO Y COSTILLA, .• diil'gA ' kA-st*'-

lya. Don Mii;ikl ( IT.'i'MSlI ). A Alexiean priest

and revolutionist. He was born at Corralegos,

studied at Valladolid in Mexico, and was given
charge of the parish of Dolores, in the State of

Guanajnato. Dissatisfied with the Government,
he conspired with the Indians to raise a general

insurrection on November 1. 1810. Eear of dis-

covery led him to ha-tcn his plans, and the re-

volt began in September in the town of Dolores.

His elooueme had a powerful eflfect on the people,

and to heighten the enthusiasm he carried aloft

the banner of Our Lady of Guadalupe, patron
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s^aint of Mexico, aud gave to his insunectioii the

character of a crusade. He took the towns of

(iuuiiajiiato and Guadahijara, and with an army
of 50,000 men marched on Mexico, defeatinj; ou
the way a small force of soldiers .sent to oppose

him. But the decree of e.xconununication

launched against him, and the discord prevailing

among his lieutenants, caused his forces to melt
away, and forced liim to retreat, lie succeeded,

however, in reuniting his men to meet the army
sent against him by the Government, but his

disorderly mob of 100.000 men were pitilessly

crushed by the onset of tiOOO Spanish veterans,

January 17, 1811. Hidalgo fled and set out for

the United States to procure assistance, but was
captured, degraded from his priestly oMicc, and
shot. Some years later he was extolled as a
saint, and the new-born republic erected a raag-

niticent statue to him.

HIIKDENITE. A yellow-green to emerald-
green variety of spodumene, discovered in 1879
by \V. E. Hidden, in Alexander County, N. C.

The transparent crystjils. when cut and polished,

resemble the emerald in lustre, although the color

is not so intense as in the finer varieties of the

latter gem. Hiddenite has a specific gravity of

3.19, and gems of 2^^ carats in weight have been

cut from it. When first introduced it aroused
considerable interest on account of its novelty as

an American gem. It is sometimes called the

lithia eo'erald.

HIDE (AS. hid, higed, hlgid, from ONorthum-
brian hlgan, AS. huran. members of a family).
In Anglo-Saxon law, the family estate, corre-

sponding to the hubu of early Ciermanic law. It

consisted apparently of a fann. or allotment, of

definite extent, though its size varied greatly at

diircrent periods of German and English history.

The normal hide at the time of the Conquest was
120 acres. But the term does not seem to have
been eni[)loyed to denote a unit of land measure-,

ment. but a definite parcel of land in the nature

of a homestead, owned in severalty by the bead
of a family. As such, however, it was used by
the Saxon kings as a unit of taxation, the amount
assessed on each hide Ijeing known as hhlc-gild.

After the Conquest the term gradually changes

its meaning and comes to designate a measure of

land, but its signification is not free from ob-

scurity at any period of its history. See Pollock

and Maitland. Hislorii of English Lair (2d ed.,

Boston, 1899) ; Stubbs, Consfitutioiial Ilistanj of

England (Oxford, 1880) : .Tenks, hati-' and Politics

in the Middle Ages (New^ York, 1898) ; Seebohm,
English Vilhige Community ; Maitland, Domes-
dng Hook and. Beyond.

HIDEYOSHI, he'dayo'sh*, Toyotomi (153G-

98). A .Japanese warrior and statesman, the son

of a peasant. He was born in the village of Na-
kamura. .Aichi Ken. province of Owari, in l.'i.^G;

became groom to Xobunaga (q.v.). who made
him a soldier. He speedily distinguished himself

by his military talents, ami in 1.575 was by Xo-
bunaga created lord of Cbikuzen, and was al-

lowed to change his family name to Hash-
iba. On the death of \oIiunaga in 1582 he

took such vigorous action that he became in

1580 the practical ruler of the Empire under the

title of Knanibakn. or regent, a high ofiice that

had been reser\ed exclusively for members of the

Fujiwara (q.v.l family. In 1591 he nominally

retired in favor of his son Hidetsugu, taking, as

was customary in such circumstances, the title of

'laiko, hence popularly known as Taikosama. In
1592 he dispatched a large army to Korea to con-

quer it as a preliminary step in the conquest of

China, but the expedition met with disaster, the
Emjx'ror of China having sent a large army to

the assistance of the Koreans, and after his death
at Kioto in 1598 it was recalled. Displeased with
the cimduct and teachings of the .Jesuits, he or-

dered their expulsion, but no steps were taten to

carry out this edict until 159B, when several

Franciscan priests, Jesuits, and native Christians

were crucified at Nagasaki. A monument in his

honor was erected at Kioto in 1890. He had many
names: Toyotomi he receive<l from the Emp<'ror.

His posthumous name is Tojokuni. Consult:
Adams. History of Japan (London, 1874) ; Den-
ing, Life of Hideyoshi (Tokio, 1889) ; Grifiis, The
Mikado's Empire (New York, 1900) ; and Brink-
lev, Japan, Its History, Arts, and Literature (8

vols., beautifully illustrated. Boston, 1901-02).

HIEL, hpl. Emanuel (18.'54-99). A Flemish
poet, born at Dendermonde. At first he was a
bookseller: then he obtained a minor Government
appointment and later the position of professor

of oratory at the Brussels Conservatory, and
librarian of the Industrial Mu.seum in the same
city. He is generally considered the chief Flem-
ish lyri.st of recent times. Among his longer

poems are Jacobaa van Beieren (18G7: new ed.

1880) and Bloemardinne (1877). In addition to

these there are the collections yicuwe licdckcns

( 1801 ) ; Oedichlen ( 1803) ; Bloemeken een lieder-

krans ( 1877 ) ; and some verses for children,

Licderen voor groote en kleine kinderen. many of

which were adapted to well-known melodies, and
some of which were set to music by \'an Gheluwe,
Liedersolfege (1875). Hiel's greatest works are

the poems Lucifer and Dc Sichelde, for which
Benoit composed oratorio settings; Vrijheids-

hymniis (music by Richard Hoi); and Prome-
theus ( 1808 ) . An edition of his poetry, VolUdige
dichtuerkcn. was published in 1885.

HIEN FUNG, hyen fung, or HSIEN FENG,
syen feng. The name of the period during which
I-chu. the seventh Emperor of the present Man-
chu dynasty of China, ruled: lut the name is

comnumly transferred from the jH'riod to the Em-
I)eror himself. He was the fourth son of the
Emperor Tao-Kwang, was born in 1831, and suc-

ceeded to the throne in 1850, but his reign, ac-

cording to custom, dates only from the following

year. He proved to be a weakling. At the be-

ginning of his.reign the Tai-ping Hebellion broke
out in Canton Province: horde^, of fanatics and
lawless persons joined the standard of the "Prince

of Peace,' as the leader. Hung Hsii-Chiian. styled

himself: half the country was devastated, and
twenty millions are said to have been put to

the sword. The rebellion would have taxed
a stronger man. but able statesmen and gcii-

erals arose, and in 18ri4 this greatest of all

rebellions was crushed. Meanwhile a war with
Great Britain had been precipitated in 1857

by an outrage on the British llag. Canton was
for a second time taken by British troops, the

Taku forts at the mouth of the Peiho were cap-

tured, and a treaty was concluded in 1858 open-

ing more new ports, throwing the country open to

travelers, permitting the preaching and the prac-

tice of Christianity, aud calling for more indem-
nity. In the following year, as the British envoy
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was on his way to Peking to exclian|;e ratification

as previously iiri;inj.'ed, he was filed upon, and
his party driven back. This made another expedi-

tiiMi nei-essary, and in ISliO another army (Kraiieo

joining) and lh»et took the Taku forts a seeond
time, eaptured Tientsin, and proeeeded to Peking.
Hicn Full}; Ih'd to Jehol (q.v.), where he died in

the following year, leaving his brother. Prince
Kiing, to negotiate a new treaty of peace, which
in the circumstances was more rigorous than
that of 1858. Additional ports were to be

opened, and it was agrit-d tliat henceforth a Brit-

ish envoy or ambassador was to be allowed to

reside at Peking, and in connection with this

a Department of Foreign All'airs—the Tsung-li-
YainOn—was established, I'rince Ivung becoming
its first president.

HIEBACITES, hl-er'a-sits. See Hiebax.

HIEEACItri^, hi'«-rfi'shi-uni. See Hawk-
weed.

HIERAPOLIS, hi-<'-rap'Ali8 (Lat., from Gk.
'lepdwo/ic, nacrcd city, from lepoc, hieros, sacred

-f iri/if, poli.i, city). (1) A city in Southwest
I'hrvgia. about six miles north of Laodicea. It

was the religious centre of the native worship
of the district; and «as an important scat of the
mysteries of the Phrygian nature-goddess, who
was here called Leto. her daughter, Cora, a male
deity, and a son. It possessed warm springs
which had. and still have, a remarkable power
of forming incrustations. Its religious fame was
also increased by the Plutonium or Chanmium,
a narrow but deep cliasm, from which issued a
noxious vapor, supposed to be fatal to all except
the eunuch priests of the goddess. This chasm
had disappeared in the fourtli century a.d. Con-
sult: Ramsay, Cities and fiishoprics of I'hrygia,

vol. i. (Oxford, 1805) : Hermann and others,

Alterthiimer ton Bierapolis ( Herlin, 1808).

(2) A city in tli"? Glaucus Valley in Central
Phrygia (now Kotch-Hissar) . which seems to
have i)een the old centre of a pentapolis, and is

known in early Christian history from the life of

Saint Aljcrcius, or (better) .Avircius, a leader in

the second century- a.d., wlio caused a remarkable
protest against Slontanism to be inscribed on
his tomb. The original document has survived
and is now in Rome. It is so drawn up that it

bears a double meaning, and the esoteric Cliris-

tian sen.se was clear only to 'him who compre-
hends.' It has also been interpreted as a
heathen document. Consult: 'Ramsay, Cities aii4
Hishoprirs, vol. ii. (Oxford. 1897) : and Dietrich,
Die (Irabsehrift firs Ahert.ios (Leipzig, 1800).

(."?) A city of Syria Cyrrhestiea. known also as
Bambyce (Gk. /SaM/Si/Ki) ) . situated about twenty-
five miles south of tlie ancient Carcheniisb, on the
hills southwest of the meeting of the Euphrates
and Sajur rivers. It is now in ruins, but in the
times of the Seleucids was a city of much com-
mercial importance. Tn the reorganization of
the Roman Kmpire under DirK-letian it became the
capital of tlie province of Euphratensis or Com-
magene. In the time of .Justinian it had retro-
gressed, but the fortifications were restored by the
^^abs. and it endured many vicissitudes during
the Crusades.

HIERARCHY, hl'5r-!irk-l (from ML. hierar-
chia. r;k. ifpapxla, hierarchy, from Updpxv, h'"-

rarrhcs, hicrarch, from lepAs, hieros, sacred +
ipX", arehos, leader, from Spx"". archein, to

HIEBAX.

lead). The name used by theological writem
to designate the whole governing and minister-

'

ing body in tlie t'liurcli, dislribiiteil ncconliiig to

its several gradations. The word, in its striit

acceptation is applicable only to the Roman
Catholic Church, ami to lliu>e Christian cum-
muiiities which retain the prclatical form of

Church government, or at least the distincti(ms

of ecclesiastical order and gradation. In consid-

iiig the hierarchy it is luicssary to bear in mind
the well-known distinction of order and of juris-

diction. (1.) Considered under the head of or-

der, the hierarchy embraces all the various orders

or classes of ministers to whom has Ijeen assigned
the duty of directing public- worship, administer-
ing the sacraments, and discharging the various
other oflices connected with the preaching of the

gospel: and these are of two kinds—the orders
directly instituted by divine authority, and those
established by ecclesiastical ordinance. Theo-
logians commonly distinguish a hierarchy of di-

Tine rifjht, and a hirriirclni of ecclesiastical riijht,

(1) Tlie first includes (lie tbrce ranks of bishops,

priests, and deacons. Tlic bishops are Ijelieved,

as successors of the .\postles, to have inherited

the integrity of the Christian priestliood. Tlie or-

der of episcopate, however, is not believed to be a
distinct order from that of prieslliood. but only
a fuller and entirely unrestricted form of that
order. In all that regards what Roman Catholics
believe to be the Christian sacrifice of the
cucharist, they hold tliat tlie priest possesses the
same powers of order with the bishop; but ho
cannot confer the sacrament of orders, nor can he
validly exercise the jiowcr of absolving in the
sacrament of penance without the approbation of

the bishop. (2) To the three ranks thus primi-
tively instituted several others have bwn added
by ecclesiastical ordinance. (Sec Orders. Hoi.y.)

(II.) The hierarrhy of jurisdietion directly re-

gards the government of the Church, and com-
prises not only iiU the snecessive degrees of eccle-

siastical authority derived from the greater or
less local extension of the several spheres within
which such governing autliority is limited—^begin-

ning with the Pope as primate of the universal
Church, and extending to the patriarchs as ruling
their several patriarchates, the primates in the
several kingdoms as national churches, the metro-
politans or archbishops within their respective
provinces, and the bishops in their dioceses.

In the Anglican Church, with the oflice of the
episcopate, the tbcorj- of a hierarchical gradation
of rank and of authority has been retained. Tlie

Anglican hierarchy comprises bishops, priests,

and deacons. In the other reformed churches a
hierarchical government is practicnlly non-exist-

ent. Jtany theological writers, following Diony-
sius the Areopagite. regard the angels as or-
ganized in the same hierarchical manner accord-
ing to their various orders.

HIERATIC WRITING. Si-e IIiEROor.Tpmrs.

HI'ERAX, or HIER'ACOS (Lat., from Gk.
'lipai). An Egj-ptian asielie of the third cen-
tury. He is said to have lived to the age of

ninety, and devoted himself to scientific and lit-

erary pursuit*;. He was the author of bililical

commentaries, both in Greek and Coptic, and is

said to have composed many hvmns. He became
leader of the seft of the Hieracitcs. an ascetic so-

ciety from wbifh persons living in the married
state were excluded. On other points Hierax fol-
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lowed Origen in allegorizing Scripture. From
this apparently Manichaean view ol matrimony,
taken witli his denial of the resurrection and of a

visible paradise, and his assertion that infants,

as incapable of 'striving lawfully,' cannot inherit

the kingdom of God, liicrax was regarded as a

heret ic.

HIERO (hi'e-rO) I. (Lat., from Gk. 'Upuv)

.

A tyrant of Syracuse, who succeeded his brother

Gelo in B.C. 478, having already, a short time be-

fore, distinguished himself in the battle of

Hiniera. Being jealous of his brother Polyzelus,

w ho had command of the army, he dispatched him
on an expedition against the Crotonians, but

Polyzelus lied to his brother-in-law, Theron of

Agrigentum. Hiero undertook to make war on

the two, but a reconciliation was effected, it is

said, by the poet Simonides. Some time after

this reconciliation Hiero assisted the people of

Cunue in driving off the Etruscan pirates, by
whom they were harassed. lie transferred the

inhabitants of Xaxos and Catana to Leontini,

and repeopling Catana witli citizens from Syra-

cuse. Gela. and elsewhere, called the place ^-Etna.

After the death of Theron. about B.C. 472, war
broke out between Theron's son, Thrasydipus. and
Hiero. The former was defeated and compelled to

llee from Sicily. Hiero was now supreme in the

island. He died, however, shortly after, having

reigned ten years. As a ruler Hiero was jealous,

cruel, and rapacious: fearing for his life, he sur-

roimded himself with mercenaries and spies. He
was, however, a patron of poets and philosophers,

and he competed successfully at the Grecian

games.

HIERO II. (c.308-216 B.C.). A king of

Syracuse, son of a noble Syracusan named
Hierocles. He first distinguished himself in the

wars with Pyrrhus. and then, after Pyrrhus"s de-

parture from Sicily, B.C. 275, in the war with the

Maniertines. In consequence of his military suc-

cesses he was. in B.C. 270. chosen King of Syra-

cuse. In B.C. 264 he assisted the Carthaginians in

the siege of Messana, but was himself defeated by

the Roman consul, Appius Claudius, and in B.C.

2G.S concluded a treaty with the Romans, to

whom he thereafter remained faithful. In both

Punic wars he assisted them with money and
troops. During the interval of peace between the

two wars he visited Rome and was received with

great honors, while he himself on this occasion

distributed a vast quantity of com to the people.

Hiero was a wise and merciful sovereign, simple

in his ways and just in bis rule. We are told

that he was prevented from laying aside the

kingly power only by the unanimous votes of his

subjects. He bestowed great care upon the finan-

cial department of his government, and his agri-

cultural laws {leges Ilieroitica:) were in force in

Cicero's time. He was also a patron of the arts,

and beautified his city with many fine public

buildings. His kinsman Archimedes he employed
in the construction of a number of powerful en-

gines of war.

HIEROCTLES, liliir'cVklez (Lat.. from Gk.
"IfpoicX^s, Hierokirs). (1) A Greek writer of

tt'.e sixtli century A.Ii., who composed, under the

title Trarelinp Compnnion CSw^irrifuK), a work
containing a description of the ti4 jirovinces of

the Byzantine Km|u're and of 012 cities in

it. It is best edited by Hurekhardt (Leipzig,

1893). (2) An Alexandrian Xeo-Platonist of

Vou. X.—5,

the fifth century a.d. He wrote a commentary on
the Golden Verses of Pythagoras, and a treatise

On Providence and Fate. Of the latter work
only a few- extracts have been preserved by

Photius, and there is also an anonymous abridg-

ment. The commentary is printed by Mullach,

t'ragmenla Philusophorum Urwcorum, vol. i.

(Paris, 1875). Under the name of Hierocles we
also possess a very old collection of jokes and
amusing stories ( 'AartXa) , edited by Eberhard
(Berlin, 18G9).

HIEROCLES OF BITHYN'IA. A Roman
proconsul in the reign of Diocletian (a.d. 284-

305 ) , said to have been the instigator of the

fierce persecution of the Christians under Ga-

lerius Ca-sar in 303. He was a man of consider-

able intellectual culture, and wrote a work in

two books, in which he endeavored to persuade

Christians that their sacre<l books were full of

contradictions, and that in moral influence and
miraculous power Christ was inferior to Apol-

louius of Tyana. This treatise has not come
down to our times, and is known to us through

Lactantius. and still more through Eusebius. who
is the author of a refutation.

HIEROGLYPHICS, or HI'EROGLYPHS
(Lat. hieroglyphicux. from Gk. iepoy'/.vipiKOc:. hi-

eror/li/phikos, hieroglyphic, from if/wj/.r^of, hiero-

glyphos, carver of hieroglyphics, from !Ep<is,

"fcjeros, ^acred + -yXiifxiv, glyphein, to carve).

The term applied to those systems of writing in

which figures of objects take the place of purely

conventional signs, and especially used to desig-

nate the.writing of the Egyptians and Mexicans.

The system of Babylonia (whence the cuneiform

writing developed
)" and that of China were like-

wise originally picture-writings, but were very

early simplified and conventionalized, and thus

lost'their hieroglyphic character. These two sys-

tems present so many striking analogies to the

Egyptian that a connection is often assumed, but

these analogies appear merely to afford an illus-

tration of the tendency of the human mind to

run, under certain conditions, in the same chan-

nel, and this view is strengthened by some analo-

gies from American pictographs and hieroglyph-

ics. Hieroglyphic systems are also represented

by the monuments of the Hittites and the early

Cretans. l)otli as yet undeciphered; an Egyptian

origin would, in these cases, be less improbable

than in the cases of Babylonian and Chinese

characters. The Phoenician alphaliet cannot be

proved to descend from a hieroglyphic system;

the names of the letters (ox. house, etc.) seem
to have been merely mnemotechnic helps for

learners. The Egyptian system is the most
remarkable of all. because it always retained

the most primitive form, although developing to

a high degree of philological perfe<tion. It is

impossible to trace this system back to its origin

in descriptive pictures: siich pictures, for ex-

ample, as the North .-Vmerican Indians sometimes
used for communications, though without de-

veloping a real writing. The very earliest monu-
ments of Egypt, anterior to Menes, the first

historical king, exhibit the system already per-

fected, differing in many details from the later

orthography, but what were then the principles

are the same as at all later periods. The inven-

tion must therefore belong to a very remote age.

The most primitive part is represented by the

so-called ideographs or word-signs. Some of
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nieiint. The majority "f scrilie-s. however, use

as lielps the so-oalli'd iletcrininativcs. For cx-

aiiiple, they phice alter the sign Klin the hiero-

thesc are shown in the aeeoinpanying illustra-

tions. It is very easy to represent a man ^S"
cr\

^^ glyp'' '"'' 'h'Uise' n to inilieate that it means
{romet), a woman JU (liimcl)- R"t'' taken -xvithin." and distinpiish the word •apprrjaeli'

together mean 'mankind'; one repeated three

times, 'men' or 'women.' A soUlier A^t" ''' '''>^''y

charaeterized hy his arms and costume; a cliief

rm hy liis staff; a king hy the addition of the

crown: a child ^ (Ar/iroe/l hy sucking its

hy tlie addition of a pair of legs, indicating a

(writing implc-verb of nintiun. Again ™
iiicnts) means 'writing.' 'write.' 'scrilM'.' hut !>

applying the proper determinatives, the writer

can readily indicate which of these meaning- he

wishes to convey. Hy placing after this sign the

figure of a man he makes it clear that 'scribe" is

intended, while the addition of a roll of papyrus

linger. Animals can he figured to a large extent,

also some plants, the parts of the human body,

etc. But wool! (Klirl) can he represented only

by a twig \^-^^ ; grain (i/of ) oy three grains

%«% : water (iiioii) by wavy lines «iwvah

From indications of this nature there is hut a

step to symbolism. 'Hearing" (sotem) is ex-

pressed by the ear of an ox ^g, while the human

v:\T means only 'ear'; 'weeping' (remy) by a

weeping eye "7?^ : 'ilrinking' by a man drink-

"ife' ^3) It'"" "'" ""*^ *'°^*'' "'o"^ suffice).

'Fighting battle' is symbolized by weapons

'going* by a pair of legs J\ : leturning' by an

inversion A "f this sigii ; 'bringing' (ciiij) by

a vessel, in combination with the sign fpr 'going'

n : 'giving* {day) by an arm presenting a

cake Q /I . 'Rain' can. of course, be easily

represented by a sky with water falling from

it
I

I i ; but the ideas 'night,' 'darkness,' must

be sj-mbolizcd "TfT^i by a star hanging from the

sky; 'cool' {qohh) is indicated by a water-sprink-

.\ great manv words and ideas.

"'H
however, cannot be represented at all, and here

the writer surmounts the dilliculty by using the

signs for homophonous words or for words of

somewhat similar sound, exactly as such signs

are emploved in our mo<U'rn rebus. For example

Khun, khe'n, 'inside, in,' and kheny. 'to approach,'

have no etymological connection whatever with

the pictorial sign for 'hide,' 'skin' {khen)

but the same picture is used for all three words.
Thus many signs pass from the ideographic into

the phonetic class, that is, tney merely represent

sounds without regard to the meaning, and from
word-signs they develop into syllabic signs of

two consonants ( for example, the figure of the

hide becomes the syllabic sign khn. representing

any syllabic with the two consonants kh and n) ;

a few signs finally obtain the value of single

consonants and form the alphabet.

The rebus system, however, would have led to

manv obscurities. Some inscriptions, indeed,

simplv use the sign for A/i» for all three words.

and leave it to the reader to decide from the

context whether 'skin,' 'in,' or 'approach' is

in<licates that 'writing.' 'book,' is meant.

These determinatives are not arbitrary, but are

used in accordance with certain fixed principles.

Thus all w(ir(i< for <|uadrupe(ls which cannot lie

easily represented are written phonetically, and

determined by i(A a |)iece of skin ; all names of

persons are determined by the figure of a man

or woman; all names of trees by a tree

small plants by ^Jf ; drugs, sand, etc., by round

grains o ; actions of the mouth (eating, speak-

ing, etc.) ; or thought by ^JA ; violent action.'}

by a man or an arm in the act of strik-

ing {, I ; localities by a house, etc. To these

determinatives belongs also the so-called car-

touche (q.v. I or frame surrounding royal names.

Perfectly analogous determinatives are found in

Babylonian (where, however, they are rather

sparingly employed), and in Chinese.

A great many of the ideographs are l>oly-

phonous. that is. they admit of more than one

pronunciation; as. for example, the picture of a

horse might he under>tood l)y an Englishman as

standing for 'liorse.' 'steed.' 'mare.' To prevent

such ambiguity, many signs receive what is called

the phonetic lomplement. For example, the sign

r—'i nin (originally representing a chessboard)

is very rarely used alone: an n is generally

placed after it to fix the pronunciation. There-

fore, men, 'to remain.' is usually written /^^\^«a

i.e. the syllabic sign nin -f- the phonetic comple-
ment n (not to he pronounced separately) +
the determinative 'book, inilieating that the word
belongs to the category of abstract ideas. In

classical orthography, many signs are invariably

followed by a phonetic complement. With some
signs the phonetic complement precedes, while

others have two or even three complements. For
example, the word seHhem, "to lead,' is alway*

written P^^^^Sr^ '' 'P*'0"stie comple-

ment) : the word-sign -inhm -f »i (second phonet-

ic complement ) + the determinative of a verb of

motion. Thus arises a veri- complicated but

quite regiilar orthography, which is of special

service to the reader in that it enables him to
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(listiiij,'ui;sli between the ditrerent values of the
])iilviihuiiuiis liieroglyphs. The sigii "star,' lor

example, may Lie read sb or dw ; if the latter

reading be intended a it follows as phonetie eom-
plenient, while for the former reading an s is

prefixed. Word-signs having several synonymous
values do not always have phonetic complements.
'I'lie reader, for example, may be left to discover

from the context whether the sign 'horse' is to

be read nvmin, 'horse,' sesmct, "maic." iiofcr, 'colt,'

etc. The sign O ( the sun ) may be understood
as 'day' {lirair), or as 'sun' {re).

The aljihabet developed from signs for tory
short words containing only one firm consonant.
The opinion of the first decipherers, that the
alphabet was aerophonic—that is, that the pho-
netii' value of each letter was taken from the
initial sound of the word represented by its sign
—has not been confirmed. The alphabetic signs
ouglit. of course, to be the latest element of the
system, iiut we find them fully establislied on the
earliest moiuinients, so that tliey certainly go
l)acl< to the fifth millennium B.C. The Egyptian
aljiluibet is as follows:*

(1) The Semitic Aleph ('), i.e. the

general indication of a vowel beginning a syl-

lable; later treated as a vowel.

(2)1 (A reed leaf) y, as a consonant; at

a very early period confounded with the pre-

ceding letter, and later distinguished from it by
doubling. Thus in the later orthograp.iy a
single reed-leaf stood for Aleph, a double reed-

icaf for the consonant ;/.

(.3) ,
-< fl (An arm, c), the Semitic giittural

Ain.

(4) Vx' w or secondarily u; later variant

(® frnni about 1500 B.C.

(r,) J ..

(6) Q or more elaborately H P (representing

a mat?).

(7) *t=-,^ / (representing a viper or snail).

(8) ^^;\ ni (an owl) ; later variant

(il) vwww^ " (water) : later variant

(10) .^^^ r (ro, 'a mouth').

(11) rU /( (/'",'/. 'a hall').

(12) { h; (a rough h ; the lighter sound

of Hebrew Kheth. lieth).

(l.'i) ® hh: (the Scotch and (ierman guttural

ch).

(14) .^er> h (similar in sound to the pre-

ceding, but somewhat softer). The sign original-

ly stood for Ik'I. 'a belly.' and represented an

animal cut open; the form here given is partially

conventionalized.

(l.')l II .« (originally different from the

•Thp arraiifft'inent is, of course, modern ; explanations
are added only where they are quite certain.

following, but .soon after .3000 B.C. confounded
with it). The sign represented a door-bolt.

(sharp s; early confused with the(16)
p

preceding)

.

(17) I vv I sh; a conventional representation

of a lake (Shei)

.

(18) /^'
(J.

Hebrew Koph, Qoph, a guttural /.-.

The sign represents a hill Ujoy).

It represents a working-basket

Perhaps another kind of basket,

t, a sibilant dental which is usual-

ly assumed to have been th or ;•, but seems to

have been quite a peculiar sound. It was later

commonlv pronounced ;.

(23) '<=> d.

(24) z, or more correctly the Hebrew

emphatic s ( Sade )

.

In later times the variants increased consid-

erably, as the scribes were continually inventing

new and playful forms of the letters; in Konian
times hundreds of signs were in use for the

alphabet, but several of the original sounds were
lost or confused in later pronunciation. How-
ever, down to B.C. 1000 the variants enumerated
above were the only ones, and all these sprang
up after B.C. 1600. It will be observed that

originally the letters expressed only the conso-

nants, and the vowels were, with the exception
of a few vague indications, left for the reader to

fill in, exactly as in unpointed Hebrew or Arabic.

The group hbn, for example, may be read hohs.

IiIkjs, lichosi, etc. Later orthography attempted to

express the vowels in certain cases, especially in

foreign names which demanded a more exact

notation, but neither consistently nor success-

fully. All this adds greatly to the difficulties

of the Egj'ptologists. They have not only to

supply ihe vowels from Greek and other tradi-

tions, from the corresponding (optic words, from
variants, etc., but they must also reckon with
the tendency of the Egyptian scribes to abbrevi-

ate and to omit consonants, where they were sup-

])oscd to be readily supplied by the reader. For
example, henqet. 'beer.' is always spelled hqt.

See, however, below on the present degree of

certainty of reading. Foreign names and words
were, in the time of Dynasties 18-22. written in a

strange orthography called the syllabic system.

The vowels were copiously expressed by placing

syllabic signs for every consonant, even where
no vowel followed. For example, the Palestin-

ian name of a city. S/m?fm. was spelled: S/ia-rn-

ma, the word markabt. 'chariot.' t)ia-{i) ra-ka-

hii-ti, etc. This wild heaping of vowels is of

little advantage to the reader, and has led to

many errors.

The hieroglyphics were commonly written from
the right to left: more rarely from left to right.

On early monuments they are frequently written

from above downward, like the earliest Babylo-
nian and Chinese writing; the arrangement
called briustrnnhedon by the Greeks is never

met with. The number of signs is. in a certain

sense, unlimited, as the artist could vary the de-
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tails of each hieroglyphic according to his in-

Uividual taste. But the sculptor* did nut greatly

altu.se this lilicrty. and usually kcjit within the

bounds <if intclli^'ibility. As a nialUr i>l' lact.tlic

hi^ns coniinoiily used arc only from live to .?i.\

hundred in nuiuber. The artists found full

play for their fancy in the minor details of exe-

cution; in the case of some magnificent l>uildinf,'->.

tliey have actually aesigned and paintc<l every

feather of a bird, every fin;;er of a human li<.'ure,

«tc., ill inscriptions containing many thousand
signs. The decorative clTecl of the brightly

painted signs is exquisite. In otlier cases, how-
ercr, when the sculpture had to \to inexpensive,

the signs were reducc-d to the simplest possible

forms; in cheap funerary inscriptions they are
often mere indications of figures, and their rec-

ognition calls for all the skill and ingenuity of

the trained reader.

^^^lile in monumental use the pictorial char-

acter of the hieroglyphs always remained distinct,

in the writing of books this was not the ease.

Here a simpler, more rapid method of writing

was rec|uired, and even on the monuments of

the First Dynasty we find the hieroglyphs simpli-

fied to a few strokes, where the ]>en is used
instead of the chi.sel. On papyrus the writing
soon assumed a cursive character, liearing no
closer resemblance to the original pictorial hiero-

glyphs than our cursive script bears to our
printed letters. The cursive style thus developed

was called hy the Greeks 'hieratic' or the style

for sacred writings, in contradistinction to the

demotic character (see below), which was ex-

clusively employed for profaner matters. This
cursive style is found on the earliest books which
have been preserved (dating from Dynasty 5).

To give an idea of hieratic, we reproduce here

the first seven letters of the alphaljet (without
variants) in the cursive style of about B.C. 1400.

2,f^iL*
One can slill recognize llic original form of the

arm. the 6 (leg), and the f. but the two birds

have become mere flourishes in which only the

boldest fancy can detect a resemblance to the

original pictures. Of course, this style of writing

changed more than the monumental forms, and
cverj- century had its marked peculiarities. The
Greek name must not lie misunderstood: all

literature, secular and religious, history, novels,

love songs, business dwunients, letters, used the

more convenient rapid style. Only funerary
texts are frequently written in a simplified hiero-

glyphic character. It was only after the demotic
had become prevalent that hieratic was resen'ed

for books of a religious character (after B.C.

fiOO). Hieratic runs from right to left like most
Oriental writings; in the earliest times, however,
it was sometimes written perpendicularly.

Demotic, or popular writing, is a later develop-

ment of hieratic. The Eg.vptians themselves
called it 'the documental or epi-:tolarv style.' as

it seems to have been developed in tlie law courts

and offices where the necessity of tachygraphy led

to constant abbreviations, until finally a real

stenography resulted. Its origin goes back to

the seventh centurj- B.c. In B.C. 40(1 it had
assumed a convenient form, and came into gen-

eral use. so that the Greeks found it employed
for everything except religious literature (see

above), and called it, therefore, the demotic (the

common, popular) style or the enchorial (the
writing of tlie country). In Roman times even
religious texts were frequently written in de
motic. As spi-eimens we give here the same seven
letters of the alphabet which were reproduced

abuve in hicralic. Tlic scciiml of the^c characters
is more c-omnionly represented by a single vertical

stroke. It will be ob^rvetl that two forms of the
IctliT p arc given, of which the first is more
elabi;rately formcii. The sign representing a

crouching lion was reduced to a slanting stroke,

etc. Whole groups of five or six hieratic signs

were combined in a single flourish. 'ITius the
writing became rapid enough to equal in si>eed

our mcKlem writing and the stenographic systems
of the Romans; but its study was complicated
and it became unintelligible where not written
very distinctly. The nunit>er of demotic signs was
smaller than that of hieratic (not over two hun-
dred), l.ike hieratic, demotic was written from
right to left. It is a common error to suppose
that demotic means 'popular language'; the term
properly designates a style of Egyptian writing,
and a phase of the language, although documents
written in the demotic script are usually com-
posed in a later form of Egj-ptian. The Egyptian
language, of course, underwent great moilifica-

tion< in course of time: the lang\iage of the ear-

liest texts known to us—the religious texts in

the pyramids—seems to have olTered gn^at difii-

eulties to the Egyptian scholars of about B.C.

2.500.

The use of the eontcmporary vernacular lan-

guage was rarely allowed in literature, and in

general the hierogrammates (sacred .scribes)

sought to write in as archaistic a style as pos-

sible. After B.C. IflOO they foimd it more and
more dilTicult to write the old language correctly,

and from about n.r. 1400 to 1100 the living ver-

nacular language was useil for letters, legal docu-
ments, and entertaining literature. The language
of this peri(Kl. the so-called Xeo-Egyptian. has
bc<"n treated by Erman. in his yruiifniptisrhe

flrnmmalik (Leipzig. 1880). After B.C. 1000
the scribes reverted to an exaggerated archaistic

style, and the texts became more and more im-
grammatical; the barbarous age began after

B.C. 500, and in Roman times the monumental
texts are so wild in grammar and orthography
that their decipherment is especially difficult. In
demotic literature a mixture of ancient and mod-
ern language prevaili'd. The vernacular language
finally came into literary use in Roman times
through the influence of Christianity. The heathen
and their priests contin\ie<l to write hieroglyphics
on the monuments, hieratic and demotic on papy-
rus, almost to the end of heathenism. Tlie last

datable hieroglyphic inscription is found in the
Temple of Esne (q.v.), and contains the name
of the Emperor Decius, a.d. 2,50. A demotic in-

scription at Philfp (where paganism lingercil on
after the edict of Theodosius. a.p. .370) is dated

in the year A.n. 4.53. Even later, some sporadic

knowledge of the old writing may have existed,

but. stamped with the reproach of heathenism,
it soon sank into oblivion.

Some attempts to write the living lansiiage in

the Greek alphaliet. supplemented by «ome de-

motic signs, had Iieen made in pagan times, and
we possess a papyrus, containing a horoscope,
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which seems to liave been written about a.d. 100.

It was. however, the desire to make the sacred

Christian writings aciessil)le even to the un-

learned that led to the origin of Coptic writing

and literature. The date of the Coptic version of

the bible is disputed, but it does not seem to oe

older than the tbird century, fx-rhaps later.

Coptic was written with 24 (.Jruelc and 7 demotic

letters. On its history and its extinction as a

living language at tiie end of the Middle Ages, see

COITS.
Interest in the lost knowledge of hieroglyphics

was awakened in Eui-ope in the si.xteenth century.

About Iti.'jO the learned .Jesuit Atbanasius Kir-

cher endeavored to interpret them by a fanciful

method of his own, finding long theological and
philosophic systems in grou|)s which contained

only the names of kings, etc. The few monuments
with hieroglyphics which were then known were
explained )iy means of Hebrew, Chaldee. Chinese,

etc., rarely by means of Coptic, which was known
only imperfectly in Europe before the eighteenth

century. The Greek traditions on hierr>glyphics

in Ilorapollo. Tsetses, etc., were not incorrect, as

has now been recognized, but insuHicient. The
basis for deci|)hernient was furnished by the

French expedition to Eg^Tt under Napoleon.
Througli it a much larger number of the Egyp-
tian monuments became known, above all the

famous inscription of Eosetta. which yjroved the

key to the decipherment. This stone, found by
a French artillery otTicer in building a fort near
l{o.setta in 1790. and brought to London after the

capitulation of the French army (see Ro.sett.\

Stone), contains a decree of the Eg\-ptian

priests in honor of Ptolemy V., Epiphanes, writ-

ten in Greek, and preceded by a translation into

hieroglyrihics and demotic. Unfortunately, the

hieroglyphic text was much mutilated, and for

some time defied the efforts of the decipherers.

The demotic part was better preserved and De
Sacy, Ackerbald (1802), especially Thomas
Young (1815. etc.). correctly established the

sense of many groups and sentences. Dr. Yoimg
came very near finding the correct value of some
hieroglyphic letters (1819), but the merit of the

decipherment belongs entirely to ChampoUion
(q.v.l. even if he did not work quite inde-

pendently of Young, as he always claimed. He
took as starting-point the two names Ptolemy
and Cleopatra, furnished by the Rosetta Stone

and an obelisk at I'liibe. These two names yielded

thirteen signs, the jihonetic value of which Cham-
poUion determined correctly or approximately.
He next identified the name Alexander, which fur-

nished three nunc signs, and thus went on step by
step, through the names of the Ptolemaic kings

ami Kom.in emperors found on the monuments,
and if he had not died prematurely (1SS2) he

would doubtless have succeeded in reading more
than sinsile sentences and in |)erfecting his sys-

tem, wliirli even in his posthumous works does

not do full justice to his irenius. His discoveries

were continued by Rosellini. Salvolini. later by
Birch. T^psius. ami De Rouee. For a long time

the errors of SevfTarth and T'hlemann exercised a

confusing and hindering influence. The French
and Tusean expeditions under rhampollion and
Rosellini. and especially the Prussian expedi-

tion imder Lepsius (q.v.). furnished rich ma-
terial from the monuments. Grammars of

the languase of the hieroLrlypliics were pub-

lished by De Roug6 {Chreslomathie (gyptienne,
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Paris, 1867-75) ; Birch (in Buns^en, Egypt's
Flace in. the World's History, trans, vol.,

London, 1887) ; Brugsch, B ieroglyphische Oram-
matik (Leipzig, 1872), also in French (1867).

Later grammars by Lepage Renouf, Elcmentiiry

Grammar of the Egyptian Language (London,

1875) ; Budge, First Utrps in Egyptian (Lon-

don, 1895) ; Loret, Manuel de la langue igyp-

tienne (Paris, 1889) . Lrman's book. .ley,i/p(i.<ic/i<;

Grammatih, also in English (London, 1894), is

very brief, but best represents the present knowl-

edge. On his grammar of N'eo-Egyptian, see

above; his Hprache des I'aiiyrut Westcar (Gijt-

tingcn, 1889) treats of an early vernacular phase

of the language. A copious dictionary is in prepa-

ration under the auspices of the Berlin Academy,
as Bi"ugsch"3 Hieroglyphisch-deinotisches W'lirler-

buch (7 vols., Leipzig, 1867-80), although the

best Egyptian dictionary at present in existence,

is rapidly becoming antiquated. The dictionaries

of Birch (in Bunsen V.), Pierret, ^ ucabultiire

liieruglyphique (Paris. 1875) ; Levi. Vocabolerio

gerogtifico copto Ebraico (Turin, 1887), are less

reliable than that of Brugsch. Several journals

are devoted to Egjptologj', viz.: Zeitsclirift fUr

aegyptischc ^prache und AUertumskunde (Ber-

lin) ; Recueil de travaux relatifs d la philo-

logie et a Varcheologie egyptiennes et assyriennes

(Paris); Sphinx (ITpsala); and the literature

of the subject is growing immensely. The suc-

cess which attended the study of hieroglyphics

attracted the attention of students to this branch

of Egjptologj', and demotic was for a long time

neglected. In 1855 Brugscli published his (Irani-

maire drmoligiie. which, though now antiquated,

formed the basis for all subsequent investigations.

Again neglected for a considerable time, the

study of demotic was revived by Revillout, who
devoted special attention to the legal documents
written in demotic script {Chrestomathie demo-
tigiie, Paris, 1880), but his works are to be used
with great caution. In more recent times, the

most meritorious publications on the subject of

demotic are those of F. LI. Griffith and \V.

Spiegelberg. The hieratic documents were first

made intelligible by the works of Ch.abas and
Goodwin. The paleography of hieroglyphics has
recently been treated by Griffith in several vol-

umes of the Archa-ological Survey of Egjpt. (See
Egyttot.ogt.) It may be remarked that the

question as to whether the decipherment of Egyp-
tologists rests on a better basis than the vagaries

of Kircher was frequently asked as long as the
fragmentary Rosetta Stone was the only bilingual

(or rather trilingual) text. After the discovery
of the larger and perfectly intact trilingual text,

called the decree of Canopus. containing a decree

of the priests in honor of Ptolemy III.. Euergetes,

in the year B.C. 238 (found by L. Reinisch. issi;.

near Tanis; his companion T.epsius also claimed
the discovery), such doubts became impossible.

Since that time various bilinguals have been
found, and other sources which control the de-
cipherment are now available. Tlie exact pro-

nunciation of the vowels, which were never per-

fectly expressed in Egyptian writing, and changed
frequently in course of time, is much disputed,
and will possibly never be settled with alisolute

certainty in all points. The texts, however, are
now. generally sneaking, at least as well under-
stood as any Pliivnicinn inscription or as the
Hebrew text of the Bible. The time when they
will be understncid as well as Greek or Latia
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writers may not l)o far distant. That the

I'ha-nician alphabet, the niothpr of our modem
writinj;. was derived from the Kjjvptian hieratic

!-ii^Ms was ehiimed l>v De l!oiij;e [Mniiuiii xiir

I'uriiiiiif dgyplienuc (/< Viili>hii{irt phtnicien,

I'aris. 1874). and this liypothesis has Ix'comc very

popular; it is, however, highly improbable and is

losinj; ground amonj; sehojurs.

Muili less perfect was the hieroglyphie writ-

ing of the Aztees or Mexicans, whieli was used

also in Central America, esiK>cially by the

Mayas. Unfortunately, the literature written

in those hieroglyphs was destroyed so thoroughly

by the .'spaiiisli priests that only a very few

manuscripts (preserved in Rome, Dresden, etc.)

have survived, oesides a few iiiscrii>tions on

stone. The Spanish writers of the sixteenth

century have left the explanation of a few

signs "only, so that the Aztec writing is al-

most entirely unintelligible. However, what we
understand of it seems to show that the Mexi-

cans did not advance nuich beyond the picto-

praphie stage, though the pictures they used were

highly conventionalized. Tliey could express the

names of persims. jdaces. months, etc.. by paint-

ing the objects or beings after which they were

called, and went so far as to use symbolical

signs of plants and animals, to express gram-
matical forms so that their pictures were not

read, but interpreted. Where, for example, they

recorded historical events, they had to picture

these, as the inscriptions alone would have Ix-en

insufhcicnt. The majority of their books seem to

have been calendars, lists of omina. etc.. for

which their imperfect writing system sulliced.

It is said that some Spanish monks made use of

hieroglyphic signs for expressing Latin prayers.

For example, they are said to have expressed the

words pntrr nosirr hy a flag (;)(iii(/i = pa), a

stone (letl=l<), a cactus-fruit (nnrlilli =
norh). and a stone ( = tr. see above). Rude as

this system seems, it marked, nevertheless, a step

in advance, as the hieroglyphs from word-signs

became phonetic signs. Such attempts, however,

remained perfectly isolated: the Spanish mis-

sionaries usually showed the greatest hostility to

anything reialling the former Aztec id<datry.

The term hieroglyphic was used by the writers

of eniblemata or devices, symbolizing gnomic sen-

tences taken from the fJreek and Latin poets, and
having no relation to Egyptian hieroglyphics.

In recent times, also, the astrological almanacs
have had their symbolical representations and
supposed prognostics of future events, which they

called hieroglyphs. Consult Rrugsch, Ariifiplo-

loflir (Leipzig. 1S!>1) ; Rerger. llixtoire dr Vt'ori-

lure dans rnnliiiuit^ (Paris. ISOl) : Krman. Lifr

in Anrient Eijiipt (London. 1804) : Lepsius and
Stem. Liste der hirrnfihtphhchrn Tijprn iiii/f dcr

Srhrifliiicssrrri drs llerrn /'. Thrinhnnll ( Rer-

lin. IST.i) : Von Lenun. .\rquplinrhr Lr>i<:itiirhr

(Leipzig, 1883): Erman, Eijt/ptinn flrnmmar
(London, 18941 : Levi, UmcoUu dri seqni irrntici

eijizi (Turin, 1S80I: Erman. Die Miirchen des

I'lipi/nis ll'cs^cnr (part ii.. Rerlin. ISOOt :

Brugsch. firnmmairr drmotique (Paris, 1855);
Hess, rtrr drmnlisrhr Uomnn ron Sine Un-m-un
(Leipzig. 1888) : Revillout. Chrestomalhie df-

nuitiqiir (Paris. 1880).

HIERON, bi'er'm. The name of two rulers

of Syracuse. See Hikro 1. .ind II.

HIERONYMITES, hl'iV-fm'! nilts. Tlie com-

mon name nl lour ass<K-iation:i of hermits in

Spain and Italy, who all regarded Saint .(eronie

as their patron and example, and hence derived

their name. (1) The Spanish congregation

founded in the reign of .Mfonso XI. of Castile

(l31;i-50) hy some disciples of Tonmiasui'i-io of

Siena, a hermit who had considerable fidlowing

in Northern Italy and observed the rran<-iscan

rule. Their two earliest settlements were in the

mountains near Toledo. Their numlM-rs soon

grew, and includeil many persons of rank and
station, such as Ferdinand Pecha, jirincipal

ehandierlain to Pedro IV„ and his brother Al-

fonso, Bishop of .laen. The former ol)tained

confirmation for their association from Gregory

XL in 1373, uniler the rule of Saint .\ugustine,

and is regarded as the real founder of the Order.

Ry 141.) they had twenty-live cloisters, among
them that of San (Jeronimo de Yuste. in which the

Emperor Charles V. passed his last years. That
of Rclem. near Lislion. became the burial-place

of the Portuguese royal family. A female branch

of the Order was loimded by Maria Carcias (dieil

142(i). (2) The congregation of the Obs<'rvance

or of Lombardy. foumled by the Spaniard, I>ope

de t)lmedo (1370-1433), who became general of

the foregoing Order in 1422. His [uirpose in

establishing a separate congregation was the at-

tainment ipf still greati'r strictness. The rule

which he drew up was {'onlirmed in 1420. but

after his death was exchanged for that of Saint

.\ugustine. The seven Spanish cloisters of the

Onler were in l.'illo united by Philip II. with

the foregoing, but the seventeen Italian retained

their separate existence under a general residing

at llospitaletto. near Lodi. (3) The congregation

of Peter of Pisa (Pictro Camhacorta. 13.35-143."i)

.

who turned from a worldly to a herniifs life in

1377 and built a church and hermitage on Monte-
hello, near I'rliino. Several small comnuinities

of Franciscan tcrtiaries associated themselves
with him: the principal .settlements were at

Vicenza ami Mantua. Only simple vows were
taken until l.KiO: but Pius V. imposed the solenm
vows and the .\ugustini;in rule. The Onler had
at one time over lifty houses, including one
founded at Walchensee in Ravaria in 1088. and
removed to Munich in 172.">. (4) Tlui congrega-

tion of Fiesolc. founih'd by Carlo di Monte-
granelli and conlirmed by Innocent VII. in 1406.

It came to possess more than forty houses, in-

cluding the Convent of Saints Vincent and .\nas-

tasius in Rome, but was suppressed as a separate
organization by Pope Clement IX. in 1C88.

HIEROPHANT, hi er'.Vffmt (Lat. AiVro-

phiiiiln. hii rfiphnnlrs, fnmi Ok. l(po()>6.vTr)f, hicro-

phnniis. hierophant, from Upis, liiiron. sacred +
ipalmy, jihiiinriti. to show). The head of the

secret worship of Demeter. at Eleusis. who at the

celebration of the mysteries showed the sacred
objects an<l explained the ceremonies. He was
rer|uired to be one of the old priestly family of

Eleusis. the Eumolpiche, and probably was pro-

hibited from holding any other office. With him
was associated a hierophantes, or possil)ly two.

The hierophant was required to be of mature age
and clear voice: he seems to have held the olTice

for life, but the statement that celibacy was
required is of doubtful value. The hierophant
laiil aside hi~ own name on a-suniin'_' his oflice.

and henceforth was known only as Hierophantes,
though his father's name and his denie are ap-
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ponded as in the case of personal names. His
luotunie was that usually worn by kings in

tragedy. Consult I'ljucart. /.'/.v ijniiidH mijstirea

d'lileufiis (Paris. I'JOOj. See ilvSTEBIES.

HIEBOSOLYMA, hi'er-d-sol'i-nia. Sec Jerl-
S.VLEM.

HICKDEN. R.\NiLF (?-13(i4). An English

chronicler and monk of the Benedictine Order.

.\ native of the west of England, he entered Saint

\\ erburgh's monastery at Chester, in 1299, and is

remembered chiefly for his I'oltichroiiicoii, a sy-

nopsis of which was printed by Caxton in 1480,

and in an English translation two years later.

It is a universal history in seven books, extend-

ing down to Higden's own day and giving an ex-

cellent general idea of the learning of his time.

The events after 1342 are recorded liy other pens,

and the whole has been edited and translated for

the --RolN Series" (It vols., 18li.5-8tj).

HIGKGINS, A.NTHONY (1840—). A United
States Senator, born at Red Lion Hundred. Del.

He graduated at Yale in 18CI; studied at Har-
vard Law School, and in 18t)4 was admitted to

the bar. From 1860 to 1870 he was United
States Attorney-General for Delaware, and in

1881 received the Republican vote of the Delaware
Legislature for United States Senator. In 1889
he was elected to the Senate, his term of office

expiring in 1895.

HIGGINS, M.\TTHEW .L\MES (1810-68). An
English essayist and pamphleteer: often called

by his pen-name .Jacob Omnium. He was Ixirn at

Benown Castle, and was educated at a school

near Bath, at Eton, and at University College,

Oxford, where, because of a preference for hunt-
ing, he never graduated. In 1847 he became
an ardent Pcelite. and wrote for the Morninr/
Chronicle. In IS.iO he married Mrs. Benett,

nee Tichborn, and moved to London, where
he became a popular club man. He was most
famed for his letters to the Times, over such
signatures as 'Paterfamilias.' "Motlier of Six.'

and "A Thirsty Soul.' in which he exposed many
abuses; for his dispute with the Tinien in con-

nection with Major Crawley and his court-mar-
tial, and for his contributions to the Sew Month-
111 ilaqazine, where he first a|)peared as Macob
Omnium' in a satire on mercantile dishonesty: for

his essays to the Edinhiirtih Iterieir. the Conihill.

under the editorship of his friend Thackeray, and
to the Pall Mull Cazetle. Several of his essays were
reprinted under the title, IJamiy.t on Social >v'i/?)-

jeefs (1875). with a memoir by Sir William
Stirling Maxwell.

HIG'GINSON, Fr.\xcis (1588-10.30). An
English Puritan clergyman, and one of the first

ministers of Salem. Mass. He graduated M..-\.

at Cambridge I'niversity. England, in 1013: re-

ceived his first charge in the Anglican Church in

Claybrooke, Leicestershire, two years aftcrwanl-.

and later was appointed preacher at Saint Nicho-
las. Leicester. He, however, became a Noncon-
formist, and was suspended about 1627: hut con-

tinued working among his parishioners as a
lecturer, and as a tutor to young men preparing
for a university course, until, proceedings being

instituted against him in the high commission
court, he applied for a position as minister to

one of the settlements of the Massachusetts Bay
( onipany. He arrived at Salem in -Tune. 1029,

and was appointed assistant minister to Samuel
Skeltnn. but died fourteen months later. August

HIGHBINDERS.

0, 1630. He was author of "A True Relation of

the Last Voyage to England, etc., written from
New England. .luly 21, 1020," printed in ch. xi. of

Young's Chronich-H of the First I'lutitern, etc.

(1846) ; and of Sew England's Plantation, or a

Short and True Description of the Commodities
and Discommodities of that Country (3d ed. Lon-

don, 1030). Consult: Felt, "Life of F. Higginson,"

in Annals of .Salem (Boston, 1845) ; and Higgin-

son. Life of Francis Higginson (New York. 1891).

HIGGINSON, TnoM.\s Wextwobth (1823
— I. All American essayi-st, born in Cambridge,

Mass., of a distinguished New England family.

He graduated at Harvard in 1841. and after

some teaching at the Divinity School there in

1847, he took pastoral charge of the Congrega-

tional Church in Newburyport; but he left this

because of anti-slavery convictions in 18.50. when
he was an unsuccessful candidate for Congress.

After a six years' pastorate in Worcester, Mass.

(1852-58). he left the ministry, was active in the

anti-slavery agitation, especially in Kansas,
sened with distinction in the Civil \\'ar as

( olonel of the first regiment of freed slaves, was
wounded in 1803, and. after peace, devoted him-
self to literature, education, and the political

rights of women. He resided till 1878 in New-
port, but afterwards he made his permanent
home at Cambridge. His works have lately

been published in a uniform edition. -Among
the more noteworthy of many volumes are:

Outdoor Papers (1863); Malbone, an Oldport
Romance (1809); Army Life in a Black Regi-

ment (1870); Atlantic Essays (1871); Oldport
Days (1873): Young Folks' History of the

United States ( 1875) , translated (French. 1875;
German, 1876) ; Short Studies of American
Authors (1879); Comtnon Sense About Wom-
<in (1881): hife of Margaret Fuller Ossoli

(1884); Larger History of the United States

(1885): The .ifternoon Landscape; Poems and
Trniislatimis (1889); Concerning All of Us
( 1892) . His later volumes, beginning with Cheer-

ful Yesterdaus (1898). continued by Old Cam-
bridge (1899) and Contemporaries (1899), have
mainly dealt with the interesting generation of

which he is almost the sole survivor. His latest

volume (1902) is a memoir of Longfellow. As an
essayist he is noted for his consistent defcn.se of

things American, and for his epigrammatic power
of expressing thoughts that are often as subtle as

they are convincing. Higginson's collected works
were published in 7 vols, in 1900. Consult Bent-

zon. "Un Americain representatif—Thomas Went-
worth Higginson." in Rerue des Deux Mondfs
(Paris, 1901). and translated in book form. 1903.

HIG'GINSVrLLE. A city in Lafayette
County. Mo.. 55 miles east of Kansas City: on

the Missouri Pacific and the Chicago and Alton
railroads (Map: Missouri. C 2). .A State Con-
federate Home is situated here. The city is of

importance as a grain, poultrv*. and coal market,
several coal-mines Ijeing operated in the vicinity,

and has flour-mills, machine-shops, brick-works,

a large beehive-factory, etc The water-work -^

and electric-light plant are owned bv the munici-

pality. Population, in 1890. 2342: in 1900. 2791.

HIGHBINDERS (probably high, in slang

sense -f biiuhr. variant of bender, spree). .\

name used in California to designate the disorder-

ly and dangerous Chinamen domiciled there.

Thfy are not connected with the Six Companies
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(q.v.), nor are they regularly organized, but act
in an irresponsible, lawless way for and among
themselves. They are men without delinite m-eii-

patiun, living as best they ean upon the Chinese
communities, as keepers of evil resorts, gauibler»,

parasites tijion prostitutes, thieves, and eriminaU
generally. The name was originally applied to

any rough, and was in use in New York and Ual-

timore as early as IHV.t. but has gradually become
restricted to it.s present application.

HIGH COMMISSION, TuK Coi irr of. An
extraiiiiliiiMiy lriliini;il. famous in English his-

tory, originating undiT the Act of Supremacy
during the lirst year of Klizaln'th's reij,'n. which
authorized the Queen tii appoint an ecclesiastical

commission to reform or correct all "heresies, er-

rors, .schisms, abuses, contempts, and enormities
whatsoever." In July, looU, Eli/.abeth granted
a eonmiission to "ilatthew Parker, nominate
Bishop of t'anterbiiry, and Edmund tlrindall,

nominate Bishop of London." with seventeen lay-

men, constituting them a e<jurt for the whole
realm. The court might proceed by witness, with
or without a jun', or in any way it should deem
proper. It might compel attendance on mere sus-

picion, examine either the witnesses or the ac-

cused "upon their corporal oath," and commit
them to 'ward' for disobeying its summons or
any of its decrees.

The tribunal was created primarily to admin-
ister the Acts of Supremacy and Iniformity. As
already seen, this (irst commission authorizes the
use of the oath ex offirio, through wliicli llie ac-

cused miglit l)e forced to convict himself. "This
procedure, which was wholly founded on the
canon law, consisted in a scries of interrogsitions

so eomprehensive as to embrace the whole .scope

of clerical uniformity, yet so precise and minute
as to leave no room for evasion, to which the
susp<'cted party was bound to answer" upon his

'corporal' oath. According to Strype, the oath
er o/firin was the ground (if much of the popular
hatred of the High Commission. That tribunal
was re^iardcd as a kind of ecclesiastical star

ehand)er; and. in fact, the relations of the two
bodies were vitv close. The real activity of the

Hif.di Commission l>egan in l.iS:} on the succession

of Whitgift to the ollice of Archbishop of Canter-
bury. It was maintained with increased powers
during the reijins of .lames I. and Charles 1.;

but. hated by the people and opposed by the law
courts, with the Star Chandler it was alxtlished

by the Koni; Parliament in ItUl. It was restored
in a niodilicd form by James II. in l(W(i. but was
delinitivcly abolislied in ItlSS. The commission
is.sued by Elizalwth authorized the commissioners
to act throughout the wliide kingdom: but in

practice their jurisdiction was restricted to the
Province of Canterbury or Southern England.
"There is evidence to show that during, at all

events, the greater part of the period l.").in 104(1. a
northern commission was sitting at York, nurhain,
Ripon, or elsewhere, and <lischarged functions
analogous to those discharged hv the southern
commission at Lambeth, Fulham, Croydon, or
Canterbury" (Prothero. Selerl Stntutcs. xlv. ).

There was also a commission for Ireland, and
until IfiOO commissions were sometimes issued
for particular diweses. The text of the principal
commissions and other documents mar he found
in Prothero's flrlrrt fitnfiili's (Oxford. 1804).
Consult also: Hallam. Cnvxfitutintml History
(new ed.^ London, 1876); Strype, Annals (4

vols., new ed.. Oxford, 1824), vol. iii. ; Burn. The
aiiir Vhaiiibtr: \utivc8 of the I'ouit and Its I'ro-

ctttiinys, iiilh A <j/t.s oil the Uiyh t'uiiniihxiuii

;

dardiner, Keport of discs in the Court o/ titur

Chamber and Uigh Commission, Iti.il-JJ, in Cam-
den Society, new scries, vol. xxxix. (Westminster,
18St>) ; aud the histories of Green. Kunke, and
(jardiner.

HIGH COURT OF JUSTICE. The division
of the Kn;;li-h .'supiciiic ( ourl that has general
original jurisdiction. It was created by the .ludi-

cature Acts (q.v. ).

HIGHER CRITICISM. Sec Biblical Cuiti-
f'lSM.

HIGHER LIFE, The. A name given to an
advaiicnl ^latc of grace which many |iersons

claim m;iy l)c rcachcil in this life. It is also called

entire holiness, full salvation, and Christian
perfection. The doctrine h;(s various form>. ( I)

Complete sinlessness may 1h» reached by a single

act of complete consecration to (Jod, continuing
according to some iluring life, according to others
for indetinile fHriods. The objection to this

claim is twofold. Com()lete sinlessness diK>s not
swm to be established as a fact. Nor is any pre-

vious state, fotuidcd on a cons«'cration of self to

Cod which is less than complete, truly a Christian
state at all. (2) The state is one of |HMl'cclioii

of Christian love, by grace made supreme in the
.soul. Mtist sin wotild ne<'essarily be excluded by
such a love, and errors that were olijerl ivcly

wrong would not W subje<'tively .-ins, because not
intended as such. The tpiestion as to this form of

the doctrine is one of fact. Is there reason to

l>elieve that given individuals are thus under
the domination ot uninternif>ted. perfect love?
(H) The state is attained by eonfonnity to the
actual demands of (lod. which are lowered from
the strict standard of ideal perfection toi meet the
capacity of our feeble natures. This theory con-
founds the stand;ird of conscience and the de-
mands of Cod «ilh what may l>c ell'ii-ted as a
rational probability that men shall attain. Con-
sult Johnson, The Highest Life (New York,
1 noi )

.

HIGH'GATE. .\ northern, hilly section of
metropolitan London, in Middlesex, ,5 miles north-
northwest of Saint Paul's (Map: London. C 7).
It commands a fine view of the city, comprises
many elegant villas and historical residences, and
is the seat of important benex-olent institutions.
The Highg:ite or North London Cemetery cnntniiis

the graves of numerous celebrities, including
Lord Lynrlhurst. i',vi>\'^p Eliot. Ctdcridge. an(l

Faraday.

HIGH-HEELS AND LOW-HEELS. The
two piditieal parties of Lilliput. in Swift's fliilli-

ler's Travels. They are so called from the dis-

tinguishing mark adopted by themselves. T'lev
are designed to represent respectively the Tories
and the Wliigs.

HIGHHOLE (variant of highhoc, hcighaw,
haihiiir, jxissibly oiiomatoi>oetic in origin: con-
necte<l by popular etymology with high -+- hole).

A lival name in the United Slates for the flider
(q.v. K heard in many forms, and having many
relatives in the provincial speech of both Creat
I'.ritain and .\mcriea. Consult BiiVrlin Xiittall

Omilhohigiral f'hih (Cambridge. ISSIt.

HIGHLAND, or KYLOE, CATTLE. A race
of small hardv cattle, of the western 'Highlands'
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of .SfoUaiul. descended from ancient stock, and
noted for their shaggy, usually reddish coats and
hardy constitutions. They are comparatively
short-homed, and feed in a semi-wild condition
upon the hilly moors. See Plate of Wild Cattle,
under Cattle.

HIGHLANDEKS. Scottish regiments of the
IJriti^li .\riny. the oldest ot which is the Klack
Watch (q.v. ), founded in 1008. The Scottish so-

cial structure and conditions generally offered

l>eculiar f.acililies for gooil i-ecruiting— which
fact, together with their proved militiiry quali-

fications, encouraged the British (iovcrnment in

the organization of the following regiments:

as that portion of the north and northwest of
Scotland in which the Celtic language and man-
ners have lingered until modern times. See
(JREAT JlBiTAi.N; also iirowne. History of the
Hiijlilunds and the Highland Clans (i vols.,

HIGHLANDS OF THE HUDSON. A group
iif mountains cxtcinling in a southwest-northeast
direction through Kockland, Orange. Putnam, and
Dutchess counties, X.- V.. and forming a north-
erly continuation of the Blue Ridge oi" Pennsyl-
vania and Xew Jersey. The Hudson River crosses
the mountains through a. winding gorge whose
sides rise abruptly in plftces. to peaks about

OBIUINAL TITLE
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high places were tukeii over fruin the Canuanitea
and Ihe denuuciutiuus uf the |iru|ihet.s aUuv, the

euntiiiuaiiee in Inrael. even at a hile dale, of the

worship ol' tlie UaaU, it is probable that with
Vahweli oilier deities also, espeeially the Haalim
or FAiiii, 'lords' or "gods," to wiioni the sanctuaries
had once belonged, were rccognizeil by sacrilices

in these temples. That these hi;,'li places were
once regarded as altogether legitimate is evident
from the fact that Samut-l conducted worship
at a numU-r of them. David, ."solomon. ami all his

succeasors down to Josiah saeriliced in them, and
at these sanctuaries the stories of the patriarchs
were told. Many of the stories of Genesi.s cluster

about the high places of Shecliem anil Bethel.

Mizpali and Mahanaini, Hebron and Beersheba,
and Beerla-hai-roi. Hut the prophets of the
eighth century, men like Amos and llosea. Isaiah
and Mieah. denoumed these temples of the na-
tion and the sacrilicial cull there carried on.

They maintained that Yahweh had not com-
manded that sacrifices be brought to Him,
that Israel was happiest and mo>t pleasing

to Yahweh when no sacrifices could l>e offered,

viz. in the wilderness : and they attacked the

drunkenness and religious prostitution that nour-

ished at these temples. While the earliest law of

Israel, the Covenant Code (Ex. .\xi.-xxiii.) , re-

gards worship at those sanctuaries where Yah-
weh had revealed Himself as perfectly legitimate,

the Deuteronomic law introduced by King Josiah
about ')'20 declares that sacrifices sliall be olTered

in onlv one place. This centralization of the cult

in Jerusalem may have l)een an ideal of the local

])riesthood as early as the days of Hezekiah, and
some .Judean ti'iiiples may have been closed and
destroyed as is stated in II. Kings xviii. 4. 22;
\xi. .}. though it is probable thai the author of

these verses has wrongly given Hezekiah credit

for the same reformatory work as .losiah. That
.Josiah allenipled to carry out the change pro-

posed in Deuteronomy, and did so with a high

hand, there can be no doubt (II. Kings, xxiii. ).

But it is equally certain that the affection of the

people could not by his violent measures be di-

verted from their ancient temples. The destruc-

tion of the temple in .Icrusalem by Xebuchad-
nezzar naturally enlianccil Ihe importance of the

smaller shrines and caused a reaction against the

Y'ahweh cult in favor of the worship of other

gods. The rehiclance to rebuild the temple in

.Jerusalem complained of by Haggai was no
doubt in jiart caused by this reaction. There is

evidence in parts of the Book of Isaiah written

during the Persian and Oreek periods of the sur-

vival of licentious and idolatrous rites that can
scarcely be cnnnecteil with the temple in .Jeru-

salem. A positive proof of the existence of other
temples besides that in the capital at a very late

time is found in the letter of Onias to Ptolemy
and Cleopatra, quoted by .Tosephus (.In/, xiii.

3, 1 ) , in which he states that the .Jews of Egypt,
Ccele-.Syria. and PInenicia have many temples of

different patterns, and therefore wishes to have
permission to build his temple in T^-ont^polis (see

Oxi.\.s'.s Tf.mpi.e). on the model of that in .Jeru-

salem. From this it must be concluded that the

idea of the illegitimacy of all worship except at

.Jerusalem cannot have been universally cherished

among the .Jews, and that the hill temples are

likely to have attracted worshipers as late as in

the second eentury B.r. If Onias's letter should
prove to be a forgery, its testimony would not be

of less value, as it would then show a still longer

survival of this altitude. Consult Yon Gall,

A llisruelil incite Kullslulleii (Ciicsseu, 18U8),

and .Moore, in /•.'iicyc/o/zarfiu liiblica.

HIGH PRIEST (I lei), hakkohen lunjijadol)

.

The chief ol the .lewisli priesthood. There is no
evidence that in the pre-exilic jK-riod there was
any distinctive ollice of high priest. In early

days among the Hebrews, the rulers united in

iheir persons priestly and civil functions, and
to a certain extent the Kings of Israel and
.Judah continued to perform otlices of a priestly

iliaract<T. By the side of the king-priest there

were guardians of the sanctuaries scattered
throughout the country, and as sonic of tho.se

(e.g. at Shiloh. Bethel, Samaria, and Jerusalem)
grew in importance an ecclesiastical government
gradually developed, and naturally in such signif-

icant centres as Samaria and .Icrusalem there

was always one ])riesl who was regarded as

supreme over the others. In the Deuteronomic
code there is no reference as yet to the high
priest as such : nor does Ezekiel make mention of

such an otlice in his sketch of the future theoc-

racy. Deuteronomy makes no distinction be

tween priests and I.evites ; in Ezekiel the priests

are members of the Zadokite family, to whom is

assured control of the temple at Jerusalem,
while the I.evites are the body-servants of the
priests and represent those attached to the old

sanctuaries of the country, which were set asiile

with the establishment of the principle of cen-

tral authority for the temple of .Icrusalem. (See
Dei'TKRONOMY. ) In the post-exilic priestly cckIc

(sec Ezra; I.eviticis). however, the preroga-
tives of the Zadokites are thrown aside, and in

accord with the general theory underlying this
code, whiih traces everything back to the days
of Moses, the priesthood is fixed by Moses him-
self in the family of his brother Aaron. The
latter is acrorilcd the dignity of high priest and
the ollice is handed down to Aaron's third son,

illeazar, and by the latter to his son, Phinehas,
and so in regular succession. The regulations for

the ollicp are set forth in great detail in the
Priestly Code (cf. Ix"v. viii., x.. xxi., etc.), but
it must be borne in mind that these regulations
remained to a certain extent in the domain of

theory. Many more restrictions were attached
to the office than belonged to the ordinary office

of a priest. The high priest was allowed to mar-
ry none but a virgin, and one of his own tribe;

every impure contact, even of the dead bodies of

his own parents, he was strictly forbidden. besides
many other things that might cause defilement.
His functions consisted principally in the general
administration of the sanctuary and all that be
longc<l to the sacred service. He alone was ;il-

lowed to enter the Holy of Holies on the Day of

.\tonement, and to consult the urim and thum-
mim (q.v.). His costume was of surpassing
costliness and splendor, comprising numerous
vestments in addition to those of the ordinary
priests. This costume was laid aside by the
high priest when, on the Day of Atonement,
he went to perform the service in the Holy
of Holies; a simple garb of white linen—the
funeral dress of the .Jews in later times—was
all he wore on that occasion. The revenues of
the high priest were in the main the same as
those of the other priests; but. according to the
Talmud, he was to he richer than these, and if

his own means were insufficient, he was to be
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provided with means by liis brctliren, in virtue of

Lis position ; tlie other priests never addressed

tile high priest but by i.s7i! kohen gadol, "my lord

high priest.' Before the law, however, the high

priest was enual to any other Israelite. See
PRiE.sr; LEViTt: Aabox; Leviticus.

HIGH SCHOOLS. A term that has been vari-

ously cniiilciyt'il in different countries at different

liuic-s to indicate a type of schools. In Germany
in ollicial language it is customary to refer to the

universities as high schools (Hochschulen) . In

the middle of the sixteenth century in Edinburgh
the designation was applied to a famous educa-

tional institution of a liberal character, but in

grade below the university. In the United States

it is very generally used to indicate an important
and definite type of schools which forms a com-
ponent part of the public-school system. This

term came into use between 18:i0 and 1850, when,
in place of or by the side of schools called 'acad-

emics.' which were maintained by endowment or

at private expense, schools of a corresponding

grade were established at public expense. Such
institutions were variously designated at first. In

Philadelphia the Central High .School yet retains

its original name ; in New York the corresponding

institution was kno\\Ti first as the Free .\eademy,

and later as the College of the City of New York.
This institution has since expanded in scope

until it ofi'ers approximately the ordinary college

course. In Baltimore the corresponding institu-

tion is known as the City College, while similar

institutions for girls bear the name of high

schools. The Boston Latin School, founded in

early colonial times, is a free public high school,

fitting boys for college.

The term high school came into use in Bos-

ton when in 1821 the English High School was
established as complementary to the Latin school.

A few years later the girls' high school was
founded. During the period of Horace Mann's
secretaryship of the ilassachusetts Board of

Education (18.37-4SI a system of high schools

was instituted. This example of Horace Mann
was followed by other educational leaders, no-

tably by Henry Barnard in Connecticut. From
the middle of the nineteenth century the move-

ment in the establishment of high schools became
very general. In many of the Western States high

schools have from the first formed a part of the

public-school system, and in some instances their

maintenance is recognized by the Constitution of

the State. During the year' 189fl-l'.t0n there were

reported to the United States Commissioner of

Education 6005 public high schools, having an

attendance of 519,251 pupils. This was an in-

crease in the year of more than 137 per cent, in

the number of schools, and of more than 155 per

cent, in the number of students attending. 'The

courses of study, the terms of admission, and the

length of time lequired for completing the in-

struction differ widely, but in general the term

liiffh school in this country means a school sup-

ported from the public treasury, where tuition

is usually (but not necessarily) free, and where
pupils of both sexes are carried forward from the

trranmuir schools to the study of 'higher'

branches, and thus fitted for active life or for

admission to universities, colleges, and technical

schools. In its origin the high school, as also

the academy, arose in answer to the demands for

schools of a lower graile than colleges, apjx^al-

ing to a wider constituency and satisfying more

needs. For the most part the high school yet

retains these characteristics. In the central and
western Commonwealths of the Union it fits di-

rectly for colleges, and especially for the State

university; but this is due to the fact that there

is a very great freedom of choice in regard to

the subjects essential for entrance to college and
university courses. The adjustment has been

made by the college rather than by the high

school. By far the larger part of high-school

graduates do not enter college. However, high

schools seek to meet various needs either by
offering a variety of courses or in large cities

through distinct schools. Thus, there are the

classical courses or schools, which are distinct-

ively college-preparatory in their nature ; the

scientific or English courses or schools, which

furnish preparation for professional schools or

simply equipment in general ; there are also of

recent years manual training (q.v.) high .schools

or courses, giving a technical or industrial prep-

aration, and commercial high schools, with a

corresponding purpose in view. No part of the

educational system of the United States is so

responsive to local demands and to public opin-

ion. Hence arises the greatest variety of local

conditions in these schools in city and country.

For the most part they are wholly under local con-

trol, and are subject to general State supervision

of only a nominal character. In some States, such

as New York, this supervision is more intimate;

in others, such as California or Michigan, it is

exercised chiefly through the State universities.

This amenability to local influences constitutes

the greatest element of their strength, while at

the same time the absence of general standards

constitutes a most serious element of weakness.

That the public high school is the representative

secondary school of the United States is indicated

by the fact that during 1899-1000 private second-

ary schools numbered only 1632. with an at-

tendance of 1 10.797 pupils, while the increase

for the previous decade had been only 21 per cent,

and 16 per cent, respectively.

Consult : Butler. Education in the United

fttates (Albany. 1900) : Brown. Histon/ of Sec-

ondary Education in the United States (New
Y'ork,'l902) : Reports of the United States Com-
missioner of Education (Washington). See

Elfctt\t: CotusEs and STiniEs: Orammab
School: Natiox.^l EufCATiox. Svste.ms of:

Secondary Schools.

HIGH SEAS. As a term of admiralty law in

England, the open, uninclosed waters of the

ocean ; that "part of the sea which lies not

within the body of a country." It is used in

contradistinction to bays, harbors, and arms of

the sea inclosed within the fauces terrrr. or nar-

row headlands or promcmtories. The high seas,

or "the main sea.' to u*e Sir Matthew Hale's syno-

nym, arc deemed within the exclusive jurisdic-

tion of the Admiralty, up to high-water mark
when the tide is full.

The term has been much considered by the

judicial tribunals of the United States, and the

Federal Supreme Court has held it applicable to

the open, uninclosed Avaters of the Great Lakes.

This conclusion, however, was not unanimotis.

.According to the majority view, the Great Lakes
possess ever\- characteristic of seas. They are

of large extent, wholly navigable by the largest

vessels: they separate States in many instances,

and in some instances constitute the boundary
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lietwwn iiidoptndcnt nations; and tlioir waters.

after passin;,' long distances, debouch into the
ocean. Wi- may as a|)pro.xiniately desipnate the

open, uninclo-i^'d waters of the lakes as the high
seas of the lakes, as to desiimate similar waters
of the ocean as the hifjli seas of the (X'ean, or
similar waters of the ^l('diterranlan as the high
seas of the .Mediterranean. .\ minority of the

court viporon^iy dissented, insisting that legal

usage had limited the term to the ocean, the
common highway of all nations.

^\'hile tlie high seas are. as a rule, the common
highway of all nations and not the suliject of

ownership or monopoly by any one. a State ia

entitled to a large measure of jurisdiction over
that part of them lying within a marine league
of its coast. This control is accorded hy inter-

national law. in order that a State may protect

itself liy proper (iscal an<l di'feiisive regulations.

Accordingly, within this three-mile limit, the

vessel of a friendly power may be boarded and
searched, on suspicion of l)eing engaged in un-
lawful commerce, or of violating the revenue
laws. It may even be chased beyond these terri-

torial waters and arrested and .searched outside

their limits. See Bkri.no Sea Co.ntkoveksv; I'isii-

ING L.\ws; and Mabe C'lavsum. t'onsult the

authorities cited under the above titles and under
-ViiMlRAiTV I,AW: also I'liitcd Slates ix. ICodyers,

150 Viiited States Kiports.. 249 (1893).

HIGH STEWARD. See Stetwabd.

HIGH TREASON. See Tkeasos.

HIGHWAY. A place over which the public

generally has a right to pass. In Lord Holt's

language, "it is the <ienus ot all public ways."
As a term of the common law. it includes roads,

streets, footpaths, bridle-paths (or ways along
which the public is entitled to ride or lead a
horse), driftways (or places along which the

public may drive cattle), public canals, ferries,

bridges with their approaches, public squares,

and navigable streams. In .statutes, however,
it is sometimes used in a narrower sense, being
limited to country roads.

Ordinarily, the right of the public in a high-

way is that of user, iint of land-ownership. To
this extent it partakes of the nature of an ease-

ment (q.v.), but it is not a true easiinent. U--

eause there is no dominant estate. The public

enjoys a right of way, hut not as the owner of

an estate in land to which such a right is ap-

purtenant. A private way. on the other hand,
is an easement, for its user belongs to particular

persons, by reason of their ownership of certain

lands. Whether a place of passage is a high-

way or a private way does not depend upon its

being a thoroughfare, that is open at both ends,

or leading to a public place. It is now well set-

tled that a (ulile-sac may be a highway. If the
public is entitled to pass and repass, the place
is a highway, although its terminus is at the gate
of a private hovise.

Highways are created either by act of the Gov-
ernment, or by dedication of the landowner and
acceptance by the public. Dedication may be
either express or implied. It is of the first kind
where a landowner formally lays out a public

road or street and gives notice that the public

may use it. The dedication is implied where

the public makes use of a way without objection

of the landowner, and under circumstances in-

dicating his assent to the public use. One may

irrevocably convert a portion oi his land into
a highway, by selling lots bounded along a
specilied road or street, without securing an
acceptance of the highway by the proper authori-
ties. In such a case, he is buund to keep the

road or slri"et open for the benelit of those who
have l>een induced by his representations to be-

come purchasers of abutting prupcrty. but the
public is not bound to keep tlie way in repair.

In order that this burden be east upon the public,

there must be an acceptance by the proper au-
thorities. At conunon law, a formal act of ac-

ceptance is not required. Any assumption of con-

trol, which is properly exercisable by the jjroper

authorities in, the case of highways, such as let-

ting a contract for the improvement of the road
or strwt in que-tion. will establi>h an implied
acceptance. In the Inited States country high-
ways are created nmre frequently by the act of
(lovernmcnl than by private dedication. -H
times they are established by special legislation,

but as a rule under general statutes. The.se dilTer

in the various States, although their principal
provisions arc much alike. They ordinarily re-

quire a formal application tor the highway,
proper notice to the various persons whose prop-
erty will be directly alfected, a proper hearing
iK'fore certain ollicirs or tribunals, a proper as-

sessment of damages or of benefits, and a proper
record of the proceedings. After a highway has
been established, it can be lawfully altered or
vacated only by act of Government. This may be
accomplished by special legislation. .\s a rule,

however, the State delegates its authority over
this subject to county, town, or city otTieials. In
this country, even the State eaiuiot change or
vacate a highway without making compensation
to landowners, whose property rights are taken
away thereby. This is hi-eause of constitutional
l)roliibitions against the t.tking of private prop-
erty for public use without just compensation.
In England, Parliament is not thus hampered
by const itiitional limitations.

The ordinary rule, both in England and in this
country, is that the public has only a user of

the surface of the highway; the fee of the land
remains in the adjoining owner. Vnder the first

branch of the rule, the pul)lie is entitled to use
every part of the highway, and is not limited to
liie traveled or Ix'aten part only, .\ccordingly,
if any portion of a highway is unlawfully occu-
pied by a fence, gate, wall, or building, such
obstruction is a nuisance, and may be abated
either by the public authorities, or by any
traveler whose right to use the road is inter-
fered with. This is one of the few eases where
a person is allowed to take the law into his own
hands. It is his duty, in such cases, to proceed
in a j)eaceable manner, and to do no more in-

jury than necessary to the property which con-
stitutes the nuisince. The person who is responsi-
ble for the nuisance is liable in damages to any one
injured thereby. In some circumstances a trav-
eler has a right to deviate from the highway and
go upon adjoining lands. This is based upon the
ground of pu'ilie convenience and necessity.
Highways being established for the use and Ijene-

fit of the whole comnuinity. a due regard for the
welfare of all requires that when temporarily
obstructed by storm or flood, travel should not
t)e interrupted. A person traveling on a highway
is in the exercise of a public right, and if he is

compelled by impassable obstructions to leave the
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thoroughfare and go upon private lands, he is

still in tlie exercise of the same right. But this

right <jf (ii'viation rests ujion necessity, not upon
the personal convenience of the traveler. It is

piopi'ily exercisable, therefore, only when the
obstructions are due to sudden or recent causes,

or when the traveler cannot make his journey by
other ways.

Under the second branch of the rule, stated
above, if the land on both sides of a highway
belongs to the same owner, then the right to the
ground beneath the road belongs to him also;
and if the land on one side belongs to a different

owner from the land on the other side, then each
is presumed to have tlie right to the ground under
the highway up to the middle line. Tliis rule is

more than a mere theory, for though neither of
tlie adjoining owners can ever interfere with the
jia.^^age of the public, who have an absolute right
forever to use it for every lawful purpose of
transit, yet the adjoining owner has all the rights
incidental to the pri)]ierly which do not interfere

with this public right of passage. Thus, if a
mine were discovered under the road, the adjoin-
ing owner would have the sole right to dig it and
keep the contents; all that he would require to
attend to would be to leave sullicient support for

the surface of the road. So, in like manner,
where there are strips of land at the side of the
road on whicli, trees grow or grass, tliese belong
solely to the adjoining owner, and the public
have no right to them. Another consequence fol-

lows, that if, for example, a gas company or a
water company without due permission were to
presume to take up the highway in order to lay
pipes under the surface, this would be not only
an indictable nuisance as regards the ptiblic. in-

asnuich as it obstructs the use of the road for
the time being, but would subject the company
to an action of trespass at the siiit of the adja-
cent owner, whose property consists of all that
lies under the surface of the highway. Still an-
other consequence of the same rule is, that if a
person is loitering on a highway, not with the
intention of using it as a traveler, but for some
unlawful purpose, such as creating a disturbance
and abusing an adjoining pro|ierty-owner, he
may be dealt with as a trespasser.

The Knglish common law iniposed the duty of
maintaining and repairing all highways upon the
I>arish. If the duty was neglected the parish was
indictable. •\nd was liable for damages sustained
by travelers through its negligence. Public
bridges, although included in the term highways,
as we have seen, were an exception to the rule
just stated. The duty of constructing and main-
taining them rested upon the coimty as a part
of the triiiiida vrcrKfiitiis. or threefold scr\'ice. to
which all grants of absolute ownership of land
were formerly subject. At present, the main-
tenance and general control of highways and
bridges in England and Wales are committed
chiefly to district and county councils, in ac-

cordance w'ith the Local Government Act, 1894
(5f. and .57 Vict., e. 7."?).

In this country, while every highway is subject
to the control of the State or Federal Govern-
ment, comparatively few roads are constructed
and maintained directly either by a State or the

nation. The power to establish them and the
duty of keeping them in repair are generally dele-

gated to some subdivision of the State, such as
the township, the county, or the city. The liabil-
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ity of these political subdivisions for their negli-
gent performance of this duty varies in the
diflerent States. As a rule, however, they must
respond in damages fin- injuries caused to trav-
elers by defects in highways of which the proper
authorities had notice, and which it was their
duty to remedy. In some States, a township is

divided into road districts, and all ordinarj' re-

pairs are made by the inhabitants of these sev-
eral divisions, while extraordinary repairs, as
well as the nuiintenance of bridges, belong to the
township at large. In other States, the unit of
highway administration is the county or city.

The Legislature has power to commit the work
of improving and repairing highw.ays to private
corporations. Accordingly, turnpike and similar
companies receive from "the State authority to
construct roads and keep them in good repair,
and to reimburse themselves by tolls levied upon
the members of the public using the roads. By
this system, the cost of maintaining proper roads
is shifted from the projierty-owners of a i)articu-
lar territory to the traveling public; but the cost
is still borne as a tax, which the State has a
right to impose. It is also established that the
Legislature of a State may lawfully authorize
temporary obstructions in highways, and may
delegate the exercise of this power to municipal
corporations. Hence come city ordinances pro-
viding for permits to deposit building materials
in city streets, to erect stands, to use apparatus
for hoisting goods, and the like. Gas and water
companies receive authority to excavate high-
ways and lay pipes : telegraph and telephone com-
panies are permitted to erect poles and string wires
along public thoroughfares, and even railroad
companies are allowed to lay tracks and run cars
over their surface. If the "use which such com-
panies are authorized to make of the street sub-
jects adjoining property to injuries not contem-
plated or provided for when the street was laid
out, it may give the property-owners the right to
compensation for these injuries from the users.
The use of city and village streets for gas and
water mains is generally deemed to he within
the scope of the original dedication, but not so
in the case of country highways. Railroads, on
the other hand, are usually regiirded as an en-
croachment on the rights of the owner of the
fee of a road, whether urlian or rural, though
the contrary has usually been held in the ca.se

of street railways.

In England, teams meeting upon a highway
turn to the left. In this country, they turn to
the right. This usage of the road has received
legislative sanction in some of our States, and
penalties are imposed upon its violators. Con-
sult: Woolrych. Tlir Lair of W'aiix (2d ed., Lon-
don. L<?47) : Elliott, The Lnir' of Rondx and
f!tr<jets (Indianapolis, 1900); Birdseye. General
filalulex of New York—Highway Law (New
York, 1901).

HIKONE, heTvA-nft. A town in the Japanese
Prefecture of Shigo. situated in the central part
nf NMppon, on the eastern shore of Lake Biwa
(Map: Japan, K fi). Its chief attraction is the
remains of a fine feudal castle, the former seat
of a famous Daimio. Population, about 19.000.

HILALI, hi'-Ia'le, B.adr ud-Dtn. A Persian
Suti poet of the first third of the sixteenth cen-
tury, born in .\strabad and educated at Herat.
In 1531 he was imprisoned and killed by Obeid
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Klian. as a Shiile lieri'tic, iiltli(mf;h it soomn cor-

tiiin that he had long before forsaken the national
heresv ami iH'eoiiie an orthodox Suiinite. His
poems include the epics, .S'i7<i/ Alusi/ikin ("On
the Ways of Lovers"), and. most famous of all,

«S/ih/i i( (lada ("Kin;; and Dervish"), translated
hy KthO in Alorytnluiidischc IrHiiilirii (1870),
and the lyric Divan, published at Cawnpore in

1864.

HILA'RIA (Lat. noni. pi. of hiUiiii, Gk.
I\ap6s, liiliiios, gay). A Roman festival, cele-

brated in honor of C'ybele at the vernal equino.\.

It began on March 22d and closed on tlie 25th.
The last day of the feast was tlie most important,
and on it the inhabitants of the city abandoned
themselves to the most extravagant merrynmk-
ing. The only religious ceremony in ronneetion
with it was the solemn procession of the priests

who bore round the streets the statue of the
mother of the gods. The festival celebrated the

departure of winter, and liailed the approach of
spring.

HILA'KION, S.\ixT(c.288;i71). The reputed
foiuiiler o( iiKjnachism in Palestine. According to

the legendary and untrustworthy account of his

life, he was born at Tabatha. near (!aza. in 288,

was converted at Alexandria, and, attracted by
the fame of Saint .\nlliony. went to visit the lat-

ter in his hennitage and became his disciple.

Returning to ralestine witli some companions,
while still only a lad of lifteen. he gave away all

the proiwrty which he had inherited by the re<ent

death of his parents, and withdrew into tlie des-

ert between the sea and the marshes on the

Egj'ptian border. He observed the most rigid

asceticism, and after twenty years of t^jis life

was rewarded with rapidly growing fame, mi-
raculous gifts being attributed to him; disciples

and imitators multiplied to the number of two
or three thousand, all luider the spiritual control

of Hilarion. When sixty-three years old, the
death of Saint .\nthony being revealeil to him,
he went to Egypt and visited the scene of that
saint's labors; afterwards lie prcweeded with a
favorite disciple. Hesychius. to Sicily, where
his popularity rendered the quiet and retirement

which were congenial to him impossible. A fur-

ther migration to Kpidaurus thus became neces-

sary, and ultimately be found a resting-place in

Cyprus, the diocese of his friend ICpiphaniiis,

where in a lonely cell among some almost inac-

cessible rocks he died in ^7\. He is commemo-
rated by the Roman Church on October 21st.

Consiilt Israel, "Die Vita Hilarionis des Ilicrony-

nius." in /.lil.irhrift fiir iri/tsmnchaftUchc The-
otnpir (.Tena. 1880).

HIL'ARY (l.at. nUariu.i). Pope. A.n. 461-68.

He was an earnest promoter of the faith, and
severe in discipline. During his pontificatx>

canons were adopted forbidding the ordination of

men who had married a second time, or those

who had married widows, and also forbidding

bishops to nominate their successors. He is a

saint in the Roman calendar, and his day is Sep-

tendicr intli.

HILARY, Saint, Bishop of Aries (401-49).

A churchman whose name occupies a conspicuous
place in the history of the fifth century. He was
bom at Aries, and was made bishop there in 426.

As metropolitan bishop be became involved in a

serious controversy with the Pope, Leo the Oreat.

The cases of two deposed bishops having been

! HILDA.

carried to Rome on appeal, the condemnation
was reversed; but Hilary refused to submit to the
decision, maintaining that the authority was un-
canonically exercised. In the end, however, lie

sought a lecoiuiliation with the Pope, and the
dispute was amicably tcriiiiiialed. Hilary died
at Aries in 440. His works are in Mignc, I'alnA.
I.iil.. i. His day is .May ."itli.

HILARY, Sai.nt. Hishop of Poitiers (c.320-

66). One iif the Latin Church fathers. He was
born of pagan parents at Poitiers about 320. His
conversion to Christianity was mainly the result

of his own study. About the year '.iy.i he was
elected bishop of his native city, and immediately
rose to the first ]dace in the Ariaii controver>y.
Having provoked the displeasure of the Court
jiarty, he was imprisoned anil sent into exile in

I'hrygia (350); but a|ipears in the Council of

Scleucia in 3511. and wa- piriiiilted to resume jmis-

session of his sir. where he died in 366. The
Church holds his day on .Ianuar>' 13tli. Hilary's
theological writings are especially valuable for

the history of the Ariaii party, and particularly
for the diK-trinal variations of that .sect, and the

successive phases through which it passed be-

tween the Council of Xicica and the lirst Council
of Constantinople. The liest edition is that of

the Benedictine l)om. Constant (Paris, 16(13). or
the reprint of it with additional matter by Maf-
fci (Verona, 1730; in -Mignc, I'lilrol. hnl., ix. and
X.). His selected works, with biographical and
critical introductions, have been translated in the
.Vicoie and I'oslSiccnc Fathers, 2d series, vol.

ix. (New York. ISilO). His determined opposi-

tion to Arianism won him the epithet '.Vthanasius
of the West.' For his life, consult Cazenove
(London, 1883) and Largent (Paris, 1002).

HILARY TERM. In English law. one of the
four Icriiis liild for the administration of justice

by the courts of common law, and named frmii

the saints' days nearest to the date of beginning
the terms. Hilary term was formerly appointed
to commence im .January lltli and to end o:i

January 31st. It is now, by statute, a movable
term, ending on the Wednesday before Easter.

See Term (of Court).

HIL'DA. A New England girl who goes to
Rome to pursue the profession of painting, in

Hawthorne's Marble Faun. A watch-tower which
c(mtains an image of the Virgin, and in which
the original of this character is supposed to have
kept a light continuously burning, is still pointed
out, ill Rome, as Hilda's Tower.

HILDA, or HILD, Saixt (614-80). Abbes.s

of Streanslialch or Whitby. She was a member of

the royal f;iniily of Xorthiimtiria, and was bap-

tized by Paulinus (q.v. ). with her kinsman. King
Edwin. April 11. 627. During the pagan reac-

tion which followed Edwin's defeat and death
Hilda was tempted to settle with her widowed
sister Hereswid at the Monastery of Chelles. 10

miles from Paris: but she was recalled to Eng-
land by Bishop Aidan (q.v.). and in 649. two
years after her consecration as a nun. she wa.s

appointed to succeed Heiu. the abbess of Heortea,

or Hartlepool. When, in fulttllment of the vow
which he had made before the decisive liat.tle

with Penda (November 15. 655). Oswy dedicated

his infant daughter to Ood. it was to the care of

Hilda that he intrusted her. In 657 the abbess

founded the famous monaster^' on the clifTs of

Streanshalch or Whitby, and for the next twenty-
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two years she ruled over lier double community of

iiiunks and nuii.s, anionj; wliuni were Saint Jolm of

Beverley and tlie poet ('lediiion. Hilda died No-
vember 17, 080. Her day in the Roman calendar
is Novemlier 17th.

HIL'DEBERT OF TOURS, toor (c.1055-

C.1133). A French |ircla1c and author, born at
Lavardin, near Vendc'mie. Tradition says he
was the pupil of Bereii{,'arius of Tours, but this

is not established. In 10'.)2 he was made arch-
deacon, and in 1097 Bishop of Le Mans. After
some difliculties with the Count of Le JIans, the
Bishop found a new enemy in William Rufus,
who took the city about lO'.lO. He had constant
quarrels with the neighboring prelates, and
finally was in almost open rebellion against the
King, Louis the Fat. In 1125, somewhat against
his will, he was elected Bishop of Tours. Two
years afterwards he jiresidcd at the Synod of

Nantes. Toward the end of his lite he was on
more amiable terms with the King. The works
of Hildebert were edited by Antoine Beaugendre
(1708), but far from perfectly, and in part by
Baluze and Muratori. They consist of sermons,
letters, theological writings, and poems. A col-

lection of the latter was published under the

title Mclaniie.i pocliijucs iVlIUihcrt de Lavardin
(1882). Tl'ie treatise Trarlalii.i Theoloqicus, for-

merly attributed to Hildebert, is by Hugues of

Saint Victor.

HIL'DEBRAND. See Gregory.

HILDEBRAND, hii'de-brlint. The pseu-

(hinvTn of tlie D\itch poet Nikolaas Beets (q.v.).

HILDEBRAND. An aged warrior and sage
in German legend, the tutor of Dietrich von
Bern. He appears in the HildebrandsUed. and
plays a leading part in the Xibeliingenlied and
other legends.

HILDEBRAND, Bruko (1812-78). A Ger-
man economist and sUitistician, born at Naum-
burgan-der-Saale, and educated at Leipzig and
at Breslau, where in 18.39 he became professor.'

In 1841 he was appoint<'d to a professorship at

Marburg, from which ho was suspended in 1846,

because of the tone of a contribution to a Lon-
don paper. He was elected to the National As-
sembly at Frankfort from Marburg in 1849, after

having been reinstated in his academic position.

He went to Zurich as professor in 1851. and five

years later to Bern as the head of the new Swiss
Bureau of Statistics. But, as a result of dif-

ferences with his suiieriors, he was dismissed,

and in 18fil became professor in the ITniversity

of .Tena and director of the Bureau of Statistics.

His works comprise: Nationaliikoiwrnie dcr (le-

(]enimrt mid Xuhinift (1848) ; Dir KiirlH'snische

riiianaveruxiltunfi (1850); fftatiKtiKrhr Mittei-

Inngen iiber die x^olkswirlschaftliclien Zustandc
Kurhessens (1853); and licitriipc zur fitalifitik

des Kantoiis Rem (1860). He edited •/((/ir?y»r/icr

fiir Xationnl-iikonomie und f^tntistik (1803 et

seq.)

.

HILDEBRAND, Hans Olof (1842-1. A
Swedish historian and antiquarian; son of the

archipologist and mmiisnuitist Bror Emil Hilde-

brand (1800-84). He was born at Stockholm:
studied at Upsala ; in 1805 was made amanu-
ensis of the .arch;rological museum: and in

1879 succeeded to his father's position of

State antiquarian. His special study was Norse
arch.T>ology and the related subjects, and his

works are: Svcnska folket under hcdnatiden

(last edition, 1872) ; Dc forhintoriska folkcn i

IJurupa (1873-80) ; I'yiider i Truas och Homers
Troja (1878) ; Lifvet pa Island under sagotiden
(last edition, 1883); ^veriges niedcllid (1879-
97), a history of civilization; the second volume
of Sveriges Hisloria, dealing with the medi.eval
period; Friin aldre tider (1882) ; The Industrial
Art of Heandinavia in the I'ugun Time (I882|;
'/.ur (Jeschichle des Oreiperiodensystenis (1880) ;

Wisby och dess minnesmdrker (1892-93); The
huluxtrial Art of Scandinavia in the Middle Ages
(1893); and iSveriges mgnt under medeltiden.
I 1S95). In 1872 he founded the Kunglig \ itier-

lirlK lli.ilorieoch Aniiiiuilels akademiens M6-
midsblad, and in 1S80 became editor of Anti'j-

vurisk Tidskrifl for Hverige.

HILDEBRAND, Rudolf (1824-94). A Ger-
manic philologist. He was born in Leipzig, and
studied there. From 1848 to 1808 he taught in

the Thomasschule. In 1804 he began to act a*
one of the editors of Grimm's Deulsches Wiirter-
buch, and five years later became professor of

modern German literature and language in the
University of Leipzig. His most important works
are: Vom deutschen Sprachenunterricht in der
f-^vhute und von deutscher Erziehung und Bildung
iiberhaupt (7th ed. 1901) ; and Geaammelte Auf-
siitze und Vortriige zur deutfchen I'hilologie und
zum deutschen Vnlerrieht (1890). Consult Bur-
dach, Zum fleddchtnis Rudolf Bildebrands
(Hamburg, 1890).

HILDEBRANDSLIED, hil'de-briints-let. A
fragmentarj- Old High Gernjan poem, the oldest
preserved specimen of German heroic poetry. It

is written in alliterative verse, and dates from
the eighth century. It is known only thro\igh a
manuscript preserved in the nniseuni at Kassel,
and written by two monks of Fulda at the be-

ginning of the ninth century on two blank pages
of a religious work. It narrates the combat of

Hildebrand and his son. Hadubrand. who after

many years of separation meet, and unknown to
each other engage in a duel. The account breaks
oflf without completing the story of the combat.
The facsimiles of the manuscript have been pub-
lished by W. Grimm (1830) and E. Sievers

(1872), and a number of annotated editions of

the text have appeared.

HILDEBRANDT, hil'de-brant, Em-.\Rn( 1818-

08). .\ (icrinan landscape and marine painter.

He was born at Danzig, September 9, 1818. the
son of a house-painter. He traveled extensive-

ly, and was celebrated for his paintings of

striking points of view, such as wo\ild interest

the traveling public. As a lad he wished to be

a sailor, but his father apprenticed him to the
painter Meyerheim.* He studied under Krause
in Berlin, and under Tsabey in Paris, in 1841. In

1843 he gained a gold medal in that city, and
was invited by Humboldt to visit Brazil. The
water-colors and oil ]iaintings he made while
there are now in the possession of the German
Emperor. Ilildebrandt visited the Canary Isl-

ands, Spain, and Portugal, and brought from
those places two himdred water-colors of vari-

ous subjects, also in the Emperor's possession.

In 1S51, by order of the King of Prussia, he
went to Italy, Malta, Egv'pt. Palestine, Turkey,
and Greece, and later traveled through Switzer-

land. In 1855 he was made professor and mem-
ber of the Berlin .\cademy. and in 1856 he joined

an .\rctie expedition, as the result of which, at
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Brussels in 1858, he obtained tlic gold medal for

his '•Xorth Ca|ie," painted while on that expedi-

tion. At Amsterdam he was given another gold

medal for his ••^^ea of Marmora." Between 18ti2

and 1804 he traveled around the world, and
brought home four hundred water-colors, which

were e.vhiliited in London in 18ljtl. Among his

works are: "lirazilian I'rimeval Korest," "Cave
at SUiffa" (1805), "Castle Kronborg" (1857),

in the National (Jaliery, Berlin; ".Moonrise in

Madeira," Coreoran (Jaliery, Washington; "The
Bay of Naples," Jletropolitan Museum, New
York ; "By the Dead Sea," "Benares at Early

Dawn," "Kvening in Siani." and many others.

His last work, "I'ndcr the Equator," a study of

the ocean, popularly called "Das blaue Wundcr"
(the blue wonder), was the occasion of much
argument and imitation. His paintings arc not

without technical merit, especially in color, but

the painter of 'striking views' is never the

great arti.--t. His aquarelles excel his oil paint-

ings. He died in Berlin, October "25, 18G8. Con-

sult: his Hcixc urn (lit- Erde (Voyage Around
the World), edited by Ernst Kos'sak (Berlin,

1857) ; Arndt, Eduar'd lliUhhramlt. dir Malcr
des iioftiiws (il>.. 18i>!li: Bruno Jleyer, Studien
und Krilil.in (Stuttgart, 1877).

HILDEBRANDT, Tiieoixjr (1804-74). A
German painter. l)orn at .Stettin. He studied at

the Berlin .\cadeniy. and afterwanis became a

pupil of Sch;i(l(iw. With this master he went
to Hie Netherlands and traveled in Italy, llti-

inately he was made professor at the Uiisseldorf

Academy (1830). His works are largely his-

torical : many of them illustrate .scenes from
Shakespeare or Goethe; and he is also a portrait

painter. His masterpiece is the ".Murder of the

Children of Edward IV." (1830), which is in the

Spiegel Gallery at Halberstadt.

HIL'DEBURN. Cn.\Ri.KS Swift Riciie(1855-
lltol ). An American bibliographer and librarian.

He received his education in the private schools

of his native city, Philadelphia, and in 1870 be-

came librarian at its .Athenieum. His literary

work includes the compilation, A Century of

Prtntin)/: The Issues of the Press in /'cn»isi/l

vania, ie8.5-/7S.} (2 vols.. 1885-80), and the edi-

torship of the Statutes at Large of Pennsyl-

vania.

HIL'DEGARD, Saint (c.1098-1179). A Ger-

man nun, a friend of Bernard of Clairvaux, born

at Biickelheim. She founded an abbey near

Bingen; boldly attacked ecclesiastical abuses;

and composed many mystical works, of which the

best known is tlie Sririiis (edited in Migne, I'a-

trolopia hntina. vol. cxcvii.l. Consult tlic biog-

raphy by Schneepms (Barmen, 1891) ; and Roth,

Die Liedcr und die unl)el;annte Sprache der heili-

gen Hildrpard (Wiesbaden, 1880).

HIL'DEN. A town of the Prussian Rhine
Province, situated nine miles east-southeast of

Diisseldorf (Map: Prussia. B 3). It is a grow-

ing place, with manufactures of silk goods, car-

pets, machinerv. etc. Population, in 1890, 8600;
in 11100. 11,290.

HILDESHEIM, hil'dr>s-hlm. Tlie former cap-

ital of the Bisiiopric of Hildesheini. in the Pnis-

sian Province of Hanover, situated on the In-

nerste, 21 miles south-southeast of Hanover
(Map: Prussia, C 2). It has narrow streets, old

monuments, some quaint, mediieval. highly orna-

mented facades, is partly surrounded by lofty

walls, and contains numy excellent examples of

architecture owing to its having Int-n u tierman
home of the Konianesque and Kcnais.saiu'e art,

including particularly the timlier franicwurk
features. The Catholic cathedral, erected in the

eleventh century and greatly modified, is built

partly in the itomanesque and partly in the

late Gothic. lt,s amicnt cloisters are exceptional-

ly curious and iiiti'resting. Its treasury is rich

in objects associated with the lives of Cluirlc

niagnc. Bishop Bcrnwald, and others. The brass
doors and bronze Easter colunm are richly orna-
mented with reliefs: there arc also a lunnber of

gilded sarcophagi, including that of Bishop (lode-

hard. Against the wall of the cathedral stands a
rose-bush which is 25 feet high and reputed to !»•

a thousand years old. Two of the best examples
of I\omanesi)ue iirchitectuix' in (iermany are the

Catholic t hurch of Saint tJodehard, ereetcil in

the twelfth century and recently restored—

o

basilica-shaped ediliiv s\irmoimted by three towers
—and the large Protestant Church of Saint
Michael, founded by Bishop Bcrnwald at the Ik'-

ginning of the eleventh century, and containing
his tomb. Saint .Michael has an interesting in-

terior, witli good media'Val ceiling paintings.

Hildesheini contains also a uuiiiIkm' of inter-

esting secular buildings, notably the lillccnth-

eentury late-Gothic Rathaus, adorned with rare

frescoes by Prcll, and possessing v;iluable

archives; and the former butchers' guild-house,

regarded as jierhaps the finest wnoden building

in Germany. There is an interesting media'Val
public s(iuare—Altstiidter Markt. The environs
are pleasant, and not without interest. In re-

cent times Hildesheini has been brought into

special prominence by the collection of elaborate

Roman silver plate (known as the Hildesheimer
Silberschiitz) discovered near the town in 1868.

The collection consists of a complete service for

three i)ersons (09 pieces), and is believed to be-

long to the .\ugustan age. It is in the Berlin

Museum. The educational institutions of llil-

desheim include a Cattiolie Gymnasium, origi-

nally founded as a cathedral scnool in the ninth
century, a Protestant Gymnasium, dating from
the Middle Ages, a .seminary for teachers, a theo-

logical seminary, an agricultural school, etc.

There are also two museums of art and anti-

quities, including the valuable Rrmier Museum,
and a municipal library of about 30.000 vol-

umes. Hildesheini manufactures iron products,

tobacco, sugar, cotton and woolen goods, ma-
chinery, church bells, carpets, prescnes, wagons,
glass, stoves, etc. The chief articles of commerce
are grain, wool, leather, and building materials.

Population, in 1890. 33.481; in 1900, 42,973, in-

cluding 14.300 Catholics.

The town existed before the ninth century. It

came into great prominence after it was made
in 818 the seat of the Bishopric of Hildeslieim.

Under Bishop Bcrnwald (993-1022) Hildeslieim

became famous for its fine ecclesiastical buililiiiu's

and religious art pro<luctions executed under the

supervi>ion of the Bishop. In the tbirtc'eiilli cen-

tury the town joineil the Hanseatic T.,eaguc and
acquired considerable privileges. .Mter continuous
struggles with its bishf)ps Hildesheini came, upcm
the secularization of the bishopric, into the hands
of Prussia in 1803. was annexed to Westphalia
in 1807. and to Hanover in 1813, and witli Han-
over passed to Pru.ssia in 1806. Consult: Wachs-
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ninth, Gcschichte von Uochstift und Stadl Eil-

dcsheim (ilildesheim, 18(J3) ; Bauer, (Jeschichte

ran HHdcsheim (ib., 1891) : Holzer, Der Hildes-
heimer antilce Silbcrfund (ib.. 1870); Lachnor,
Die Hoharclii I chilli- Hildcshcims (ib., 1882).

HIL'DRETH, RiciiARU (1807-G5). An Ameri-
can historian, bom at Deeriield, Mass. He gradu-
ated at Harvard College in 1826, studied law,

and began to practice in Boston in 1830. In

18.32, however, he abandoned his profession to

become editor of the Boston Alias. In the autumn
of 1834, being 'out of lieallh, he went to the
South, where he resided nearly two years on a
sl.ave plantation in Florida, and used his oppor-
tunity to study the workings of slavery. The
result was a powerful anti-slavery novel, pub-
lished in 1837 under the title of The l^lave, or a
Memoir of Archy Moore. It was reprinted in

England, and in 1852 was republished in America
under the title of The White Hlace. When the
annexation of Texas began to attract attention,
he published in the Boston Alias a series of

articles which did much to intensify the hostility

of the Northern people to that scheme. After
publishing a Uis.toty of Uanlcs (1837) he passed
the winter of 1837-38 in Washington as corre-

spondent of the Atlas, and, upon his return to

his editorial chair, entered wannly into the cam-
paign for the election to the Presidency of (ien-

eral Harrison, a life of whom he published in

1839. A year later (1840) he translated Du-
mont's version of Bcntham's Theory of Lec/isla-

Hon. The same year appeared his Despotism in

America, a work on the political, economical, and
.social aspects of slavery. A second edition with
an added chapter was issued in 1854. From 1840
to 1843 he resided in Demerara. British fJuiana,

busying him.self in editing two free-labor news-
papers. Afler his return he published a Theori/

of Morals (1844) and a Theory of Politics {1S5S) .

The work, however, for which be is most remem-
bered is his History of the United States, in six

volumes (1849-50), in which he attempts to

present the founders of the Republic in their

true character, without trying to heighten their
virtues or disguise their mistakes and faults.

The first three volumes treat the period from
1492 to 1789; the second three from 1789 to the
close of Monroe's first term (1821). The bias

is Federalist, the treatment accurate and vigor-

ous ; but the graces of style are lacking, and the
work is more consulted than read. In 1855 Ilil-

dreth published Japan as It llVi.s and /s. and in

1850 Atrocious Jiidf/es, based on Campbell's
Lives. I'cir several years, ending with tlie inau-

guration of Lincoln as President, ho was engaged
on the stair of tile New York Tribune. He went
abroad in the summer of 18G1 as I'nited States
consul at Triest, and died in Florence.

HILES, llEiM-nY (1826—). An English musi-
cian, born at Shrewsbury. He studied nuisic with
liis brother .John, a well-known organist, and,
after holding various positions as organist, be-

came in 1870 lecturer on harmony and counter-

point at Owens College, Manchester, and three

years later at Victoria T'niversity. In 1807 he
had received the degree of Doctor of Music. He
was co-founder of the National Society of Pro-
fe.ssinnal Musicians (1SS2) : for a tim^^ jimfessor

of harmony and counterpoint at the Hoya! Man-
ehesfcr College of Music; and in 1885 became
editor of the Quarterly Musical Review. His

Vol. X.—6.

compositions, which are popular in England, in-

clude the oratorios David (1800). The Patriarchs
(1872), cantatas, anthems, psalms, songs, odes,
and music for the organ and piano. Hi-s best-
known treatises are: Harmony of Sounds (3
editions, 1871, 1872, 1878) ; Part Writing, or
Modern Counterpoint (1884) ; and Harmony ver-
sus Vounterpoint (1894).

HILFERDING, hll'fer-ding, Alexandeb
Fedorovitch ( 1831-72). A Russian author, born
at Moscow, of German stock. He studied in the
city of his birth, and after travels abroad de-
voted himself to historical and ethnographic
studies. An ardent Panslavist, he wrote: On
the Servians and liulgarians (translated into
German by Schnialer, 1856-67) ; a history of the
Baltic Slavs (1855) ; a history of their struggle
with Germany in the Middle Ages (1861); and
the vers- unscientific discussions of the relation
of the Slavic languages to Sanskrit (1853), and
to the allied languages (1853). His greatest
work is the collection of popular songs, in the
search for wliieh he lost his life. The collec-

tion was edited by Hiltebrant (Saint Peters-
burg. 1873). Hilferding's complete works were
published 1868-74.

HIL'GARD, ErcEXE WoLUEMAB (1833—). A
German-American agricult'ural chemist and ge-

ologist, boni at Zweibriicken, Rhenish Bavaria.
He studied at Zurich and elsewhere, came to
America in 1835, but subsequently returned to
complete his studies, receiving the degree of

Ph.D. at Heidelberg, in 1853. In 1858 he was
appointed State Geologist of Mississippi, and at
the close of the Civil War resigned to become
professor of chemistry at the University of

Mississippi. From 18f)8 to 1875 he was pro-

fessor of geology and natural history in the
I'niversity of Michigan, and in 1875 was made
professor of agricultural chemistry and director

of the agricultural experiment station at the Uni-
versity of California. In 1894 he received the
Liebig medal for distinguished services to agri-

culture, from the Munich Academy of Sciences.

.As a member of the Northern Transcontinental
Survey, he devoted three years (1880-83) to a
study of the agricultural capabilities of Oregon,
Washington, and Montana. His investigations

on the chemistry and physics of soil, and the
reclamation of alkali lands, resulted in important,

contributions to agricultural science. Much of

his work may be found recorded in the publica-

tions of the California Agricultural Experiment
Station.

HILGARD, -TuLius Erasmus (1825-91). A
German-American engineer. He was born in

Zweibriicken, Rhenish Bavaria, went to Illinois

in 1835; studied engineering, and was employed
in the coast survey service. In 1802 he had
chief charge of the office, and supervision under
the Treasury Department of weights and meas-
ures. He was one of the members of the Metric
Commission at Paris in 1872. and was made a

ineniber of the permanent committee. In 1875 he
was juesident of the .\merican Association for

the Advancement of Science, and from 1881 to

1885 su|x>rintendent of the United States Coast
Survey.

HILGARD, TiieoiiobeChari.es (1828-75). An
.\merican physician and scientist, born in Zwei-
briicken, Germany. He came to America in 1835,

and began his professional work in Saint Louis.
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He gave especial allentioii tn microscopic studies

of lower organic life until his liealtli failed,

wlien lie came to Xew York and engaged in the
study of terrestrial physics with his brother
Julius. His puhlished works, besides pa|)ers ap-

pearing in the annals of various scienlitic so-

cieties, include: Experimental Ob-ictvuliuns on
Taste and timcll (1854) ; Exposition of Satural
Series i)i the Veyctable Kinijdom (1858); I'hyl-

lotaxis: Its Xiimeric and Divcrgcntial Law
(1859).

HILGENFELD, liil'gcn-fi-lt, Adolf (1823-).
An (ininiiil inrnian Protestant theologian, of the
Tubingen school, born at Stappenbeck. and edu-
cated at Berlin and Halle. In 1847 he became
privat-docent, and three years later professor,

at Jena. Editor of the Zeitschrift fiir tcissen-

Kchaftliehe Thcoloijie (1858 sqq. ), he wrote: Die
Clement inischcn Rekognitionen und llomilien

( 1848) ; Das Evangelium und die liriefc Juhannia
nach ihren Lchrhegriff (1S4!1) ; [rher die Evan-
ijclien Justins, etc. (1850): Das Markiisciangc-
lium (1850): Dcr (Inlalerhrief (1852); Das
Vrchrislentum (1855): Die jiidisehe .Ipokalyp-
lik (1857) ; Der Kanon und die Eritik des SeucH
Testaments (1863); Xovum Tcstamentum extra
f'anonem Keeeptum (2d ed. 1876-84) ; flisloriseh-

Krilisehe Einlcitung in das Xeue Testament
(1875); Ketzergesehichle des Vrehrislentiims

(1884) ; Judenlum und Judrnehrislrnlum {\HSC>) ;

an edition of Hermas's Pastor (1887) ; and Acta
Aptjstolorum (Irwee et Latine Secundum Aniiquis-
simos Testes (1899).

HILIGUAYNA, A-h'-gwi'na. Hiligueyxa. or

Hn.Ti;v()V.\A. .\ Visayan dialect in Panay Island,

Philippine Islands (q.v.).

HILL, Aaron (l()85-c.l750). An eccentric

English author, born in London. lie treated in

his verse many themes, from the creation of the

world to doomsday. Elfrid (1710) is the earliest

of eight dramatic pieces, either original or adapt-

ed. In conjunction with William Hond he edited

an imitation of the Spectator, called the Plain

Dealer (1724). His pm'ms and letters were col-

lected in 175."5, and his plays in 1760.

HILL, Abigail. Favorite of Queen Anne of

England. See Ma.siiam, Auigail.

HILL, Ambrose Powell (1S25-G5). An
American soldier, prominent on the f'onfederate

side in the Civil War. He was born in (?ul[)eper

County, Va.: graduated at West Point in 1847,

and served in the Tnited States artillery in the

.Mexican War: in Florida, against the Seminoles;
and on the Coast Survey, but resigned in JIarch,

1861, to accept a commission as colonel in the
Confederate service. At the battle of Beaver
Dam Creek. .lune. 1862, his troops took part
in the attack on the Federal position, and on
the retreat of the latter to Gaines's Mill and
New Cold Harbor pursued and again attacked
them, only to be again repulsed. At .Vntietam,

September 17, 1862, he arrived just in time to
stay the Federals, who were sweeping all before

them, and so afTordcd T.ee an opportunity to draw
oflT his exhausted army. He commanded a divi-

sion under .Tackson at Frcdericksburtr. December
1.3, 1862. At Chancellorsville. M.ay 2-4. 1863. he
commanded the rescr\"e : and it was bis troops
who. on being moved to the front to take the

place of the decimated resiments that had borne
the brunt of the first dav's fishting. mistook
.Jackson's escort for Federals, and fired the fatal

volley which caused Jackson's death. On May
10, 1863, tJeneral Lee reorganized his army, mak-
ing three corps instead of two, and gave one corps
to Hill, who at the same time was made a lieu-

tenant-general. This corps he led in the battle

of (jettysburg, and from the Wildeniess until ho
met his death while reconnoitring at Petersburg,

April 2, 1865.

HILL, Benjamin- Harvey (1823-82). An
American legi.-lator. He was born in Georgia;
graduated at the Slate Lniversity in 1844, and
within a year began the practice of law. In
1851 he was elected to the Stale l>egislalurc as a
Whig. He was a I'nionist member of the State

Secession Congress in 1861, but after striving

vainly to prevent his State from seceding sup-

ported the movement. He was a member of the

Provisional Confederate Congress the same year,

and was soon afterwards chosen to the Confed-

erate Senate. In 1865 he was for a short time
a prisoner of war in Xcw York. After the war
he was an earnest Democrat, and denounced the

reconstruction acts of Congress, his S'oles on the

Hilualion. (1867-68) attracting wide attention.

He supporteil Horace tircdcy for the Presidency

in 1872, and was defeated for the I'nilcd .States

Senate in the following year. He became a mem-
ber of the House of Representatives in 1875, and
in 1876 was elected to the United .States Senate,

in which body he served until his death. A statue

of him was erected in .\llanla in 1886. Con-
sult Benjamin H. Hill, Jr. (editor). The Life.

Speeches, and 'Writings of Benjamin Harvey Hill

(Atlanta, 1891).

HILL, Daniel Harvey (1821-89). An Ameri-
can siildier ill llie (confederate .service, and an
educator, born in Sciutli Carolina. He graduated
at \A'est Point in 1842, and served in the Mexican
War, f(ir his gallantry in which he was brevctled
Inajor. He resigned in 1849. and became a pro-

fessor in Washington College, Lexington, Va.,

iind later tilled a similar position in Davidson
College. North Carolina. In 1859 he became
superintendent of the North Carolina Military
Institute, at Charlotte, but resigned in 1861 to

enter the Confederate service. He commanded
at the battle of Big Bethel, June 10, 1861. and
was soon afterwards promoted to be a brigadier-

general. He fought against McClellan in the
Peninsular campaign, and was esp<'cially con-

spicuous at the battle of Seven Pines and Fair
Oaks, May 31 and .Tune 1. 1862. He was with A.
P. Hill at the battle of Beaver Dam Creek, and
participated in that of Oaines's Jlill. At Sotith

Mountain, September 14. 1862. with only 9000
men, he managed to hrdd the whole Federal army
in check until Lee was able to get his trains and
artillery out of danger, and then joined the main
army in lime to take part in the battle fif

Antietam on the 17th. He was ap|>ointed a lieu-

tenant-general by President Davis in .July. 1863,

and was placed in command of .a corps in Gen-
eral Bragg's army, with which he fought at

the battle of Chiekamauga, Septcmlwr 19-20.

1863. In the last year of the war he fought under
.Joseph E. .Johnston at the battle of Bcntonville,

N. C, and laid down his arms at Durham Sta-

tion, on April 26. 1865. After the war he was for

a number of years editor of a monthly magazine
entitle<l The Land We />oi'c. and later edited the

flonthern Home. From 1877 until 1884 heWas
president of the Arkansas Industrial University,
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and from 1885 until the year of his death of the
Middle Georjj;ia Military and Agricultural Col-

lege. His publications include: Elements: of Al-

yebra (1858) ; a number of religious tracts; and
several articles in Battles and Leaders of the

Civil War (Johnson and Buel, editors. New York,
1887).

HILL, David Bennett (1843—). An Ameri-
can ]ii]litician. He was born at Havana, X. V.;

was admitted to the bar in 1804, and practiced

Jaw at IClniira, N. Y. He was a Democratic
member of the New York Assembly from 180!) to

1H71, and was elected Mayor of Elmira in 1882.

He early became prominent in State and Na-
tional politics, and was chairman of the Demo-
cratic State Convention in 1877, and again in

1881, and in the following year was elected Lieu-

tenant-Governor on the ticket with Grover Cleve-

land, upon whose resignation in 1885, prepara-

tory to assuming the duties of the Presidency,

he became Governor. He continued to hold this

position until 1891, when he succeeded William
M. Evarts as a member of the United States

Senate, where he took a prominent part in the

debates, especially in those concerning the Wil-
son Tariff Bill in 1894. During his Senatorial

term he opposed various measures approved by
President Cleveland, and was instrmuental in

preventing the confirmation by the Senate of

lli» nominations of William B. Hornblower and
Wheeler H. Peckham as justices of the United
Slates Supreme Court. He was a prominent
candidate for the Presidential nomination before

the Democratic National Convention of 1892,

and was defeated for Governor of New Y'ork in

1894 by Levi P. Morton. After the expiration of

liis term in the Senate (1897), Mr. Hill practiced

law in Albany, though he continued to take an
active part in politics.

HILL, David Jayne (18.50—). An American
author and educator, especially well known for

his Avritings on rhetoric. He was bom at Plain-

field, N. J. ; was educated at Bucknell L'niversity

(then Lewisburg), where he was professor of

rhetoric (1877-79), and then president. Tn 1888
he was made president of Rochester University.

After resigning his office he spent three years
in the study of public law and diplomacy in

Europe, and was subsequently called to the
office of Assistant Secretary of State in Washing-
ton, In 190.3 he was appointed United States
Minister to Switzerland. Diiring his residence

in Washington he held the professorship of Euro-
jican <li]iIomacy in the School of Comparative .Ju-

risprudence. His works include: Tlir firicnce of
llhctoric (1877) ; The Elements of Tthctnric and
Composition (1879) ; Life of 'Washinqlon Ininq
(1879) ; Life of William Ciillen Briiant (ISSO)':

Principles and Fallacies of Socialism (1885):
The Elements of Psiicholor/i/ (1887) : The f<orial

Influence of Christianit;/ (1887): Genetic Phi-
losopin/ (1893) ; and an edition of .Jevons's Logic
(1884).

HILL, Georoe Birkheck (18351903). An
English author, born at Tottenham, ^fiddlesex,

and educated at Pembroke College, Oxford. From
1859 to 1S70 he was head master of the Bruce
Cnstle School ; in the latter year he resigned to

devote himself to literature. He is best known
as a .Tnhnsonian scholar and editor. His numer-
ous published works include: Dr. Johnson: His
Friends and His Critics (1878); Life of Sir

HILL.

Ron land Hill (1880) ; Colonel Gordon in Central
Africa (1881) ; Wit and Wisdom of Ur. Johnson
(1888); Footsteps of Ur. Johnson in Scotland
(1890); Writers and Headers (1892); Harvard
Colkye, by an Oxonian (1894); Talks About
.lutoyruplis (1890); Johnsonian .Miscellanies

(1897); Life of Edward Gibbon (1900). He
edited: Hosucll's Correspondence (1879): Hos-
u-ell's Life of John.ton ( 1880) ; h'assclas ( 1888) ;

Select Essays of Dr. Johnson (1889) ; Letters of

Johnson (1892) ; J^etlers of Dante Gabriel liosset-

ti (1897); Unpublished Letters of Dean Swift
(1899).

HILL, George William (1838—). An
American astronomer, born in New York, and
educated at Rutgers College. He became an as-

sistant on the staff' of the American Ephemeris
and of the Xautical .Umanac in 1801, was elected

to the National Academy of Sciences in 1874,

and was awarded a gold medal by the London
Royal Astronomical Society in 1887, for his work
on the lunar theory. He wrote largely on celes-

tial mechanics and mathematics, and contributed
to the governmental .Xstronomical Papers (espe-

cially 1882, 1890, 1891, 1895), to the Year Hook
of the Agricultural Department (1898), and to
the publications of the Washington Bureau of
Navigation. His most valuable work is A Xeio
Theory of Jupiter and Saturn (1890).

HILL, Henry Barker (1849-1903). An Ameri-
can chemist, son of Thomas Hill, president of

Harvard (1802-08), and born at Waltham, Mass.
He was educated at Harvard and the University
of Berlin. He was assistant in the chemical
laboratory at Harvard (1870). assistant profes-

sor ( 1874) , full professor ( 1884) , and director of

the chemical laboratory (1894). and was elected

to the National Academy of .Sciences in 1883. He
contributed to its Proceedinys ( 1881 sqq , ) , to the

American Journal of Chemistry, to Silliraan's

American Journal, and to the Berichte der
deutschen ehemischen Gesell-schaft (vols, ixt-

xxxiii.), and wrote "Xotes on Qualitative Analysis
(1874),

HILL, ,Tames J. (1.8,38—). .\n .\raerican rail-

way promoter, born near Guclph, Ont. He
was of Scotch-Irish descent, and left his father's

farm for a business career in Minnesota. In
1870 he formed the Red River Transportation
Company, which was the first to open communica-
tion between Saint Paul and \\'innipeg. Eight
years afterwards he helped to form the syndicate

which, under another name, ultimately built the
Canadian Pacific Railway. From 1883 to 1893

he intcrcsled himself in the building of the Great
Northern Railway, extending from Lake Superior
to Puget Soinid. with northern and southern
branches and a direct steamship connection with
China and .Tapan. Mr. Hill gave .$.500,000 txiward

the estalilishment of a Roman Catholic theolog-

ical seminary in Saint Paul, Minn.

HILL, .John Henry (1791-1882). An .\meri-

can educator, chiefly identified with teaching and
missionary work in Greece. He was born in

New Y'ork City, graduated at Columbia College,

and was ordained a deacon in the Protestant
Episcopal Church in 1830. In the same year he
went as a missionarv to Greece, and at Athens
he and his wife established a girls' school, after-

wards a school for boys, and also a high school

for the training of teachers. His work at first

received little encouragement, but prospered after
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pupils from prominent and wealtliy Greek fami-

lies began to attend the school. Dr. Hill was
chaplain of the British Legation in Greece from
184.5 to 1875, and continued his teaching during
that time. On his death, at Athens, the Greek Gov-
ernment, in recognition of his edmational work
among the women of Athens, buried him with
the honors of a ta.xiarch, and the Athenian muni-
cipality erected a monument to his memory.
Honorary degrees were conferred on him by Har-
vard and Columbia.

HILL, OcTAViA (C.183C— ). An English so-

cial reformer, born in London. At an early ago
she begjin her elforts to improve the homes of the

London pcjor. She first began this work under
Frederick D. .Maurice, and later, in I8ti4, was as-

sociated with .John Kuskin. The latter advanced
the money for undertaking the scheme of owning
the houses and improving tliem or erecting new
ones. She taught multitudes to help themselves,

impressing upon them ideas of cleanliness, order,

and self-respect. Her publications include:

Jlumcs of the London Poor ( 187.5), and Our Com-
mon Land (1878).

HILL, Robert Thomas (1858—). An Ameri-
can geologist, who became connected with the

United States Geological Survey in 188G. He
was boi-n at Nashville. Tcnn.. and in 1880 gradu-
ated at Cornell University. During his e.xplora-

tions on the southern borders of the United
States and Mexico, and in Central America and
the West Indies, he demonstrated the existence

of the Lower Cretaceous formations in the United
States, and proved that artesian wells might
be procured over a vast area of Texas. In addi-

tion to his chief work, Cuba and Puerto Riro,

xcith Other Islands of the West Indies (1.S98),

his publications include many papers on the orig-

inal relations of tlie Antilles, contributed to the

Proceedings of scientific societies of which he
became a member. For two years he was profes-

sor of gcologj- at the University of Texas.

HILL, Rowland (1744-1833). An English
preacher of great popularity. His father was a
baronet, and he was born at Hawkstone Park.
Shropshire, on the border of Wales, August 23,

1744. He graduated B.A. at Cambridge in 1760,

and while there made the acquaintance of White-
field, preached in the surrounding villages he-

fore taking orders, and conducted religious ser-

vices in the houses of the sick and poor. He was
appointed in 1773 to the parish of Kingston, Som-
ersetshire, where he preached in the open air and
attracted great crowds to the services which he
held nearly every day of the week. Having, on
the death of his father in 1780. inherited con-

siderable property, he built for his own use
Surrey Chapel, on the Blackfriars Road. London.
The chapel was opened .June 8. 17S3. .Although

he now occupied a position as a dissenting minis-

ter. Hill conducted his services in accordance
with the forms of the Church of England, in

whose communion he always remained. His
chapel soon became filled with a larcor congre-

gation than any other in London. In the sum-
mer months he made what he called 'gospel tours'

into all parts of the country, sometimes extending
them to Scotland and Ireland, attracting, wher-
ever he went, crowded and interested audieD^es.
.\fter these tours he used to return to his duties
rt the Surrey Chapel, where he 6ontinued to

officiate to the end of his life. He published

accounts of two journeys through England and
Scotland ( 17'.tt) and 1800) ; a very popular hymn-
book (1783) ; numerous sermons, but especially

Village Dialogues ( ISOl, 34th ed. 1839). He
was among the founders of the lU-ligious Tract
.Society and the British and Foreign Bible So-

ciety, an early and courageous defender of vac-

cination, and himself vaccinated thousands of

persons. He wrote in favor of the practic*. Coic-

pock Inoculation \ iiuliraled and Uecommcnded
from Matters of Fact (London. 1800). He died

in London. April 11, 1833. His life has been
written several times: by Sidney (4lh ed. Lon-
don. 1844) : ."^herman (London, 1857) ; Charles-

worth (London, 1879).

HILL, RowL.'tSD, Viscount (1772-1842). An
English soldier, nei)hew of the preacher of the

same name, born at Frees Hill, .Shropshire. He
entered the army when he was fifteen, and studied

a year at Strassburg. He served under Al>er-

crombie in Egvpt (1801). and accompanied Wel-
lesley to Portugal in 1808. Throughout the
Peninsular War he showed ability second only to

his chief's. In 1811 he utterly defeated the French
army at Ciiceres, and in 1812 he took the fortress

of Almarez. thus separating the two French
armies. At Vitoria, in 1813, his forces made the

initial attack, and in the same year, on the
Xive, he again defeated the French. He had
been promoted to lieutenant-general in 1812;
two years later he was created Baron Hill of

Almarez and Hawkstone, and received an an-

fiual grant from Parliament of £2000. During
the Hundred Days he was no less active

and prominent. After a diplomatic errand
to the Prince of Orange, he commanded a divi-

sion in the allied army. His horse was shot
under him at Waterloo, and he was so stunned
that, in the thick of the fight, he was for some
time lost and supposed to have been killed. Hill

remained with the army of occupation in France
as second in command. He was promoted general

in 1825, and three years later succeeded Welling-

ton as commander-in-chief ; but in 1842 he re-

signed, because of failing health, and turned over

the command to Wellington. He became viscount

in the same year, a few months before his death.

HILL, Sir Rowland (1795-1879). The re-

former of the English postal system. At twelve

he became a teacher in his father's school at
Birmingham, and before he reached his majority
he had organized a remarkable s.vstem of dis-

cipline which came to he known as the Hazelwood
method (from the name of the school). This
system was described by his elder brother. Mat-
thew Davenport Hill, in a pamphlet entitled Puh-
lic Education: Plans for the . Government and
Liberal Instruction of Boys in Large lumbers
(1822). The school became widely popular, and
was carried on with success by the family. Row-
land finally withdrew, however, partly because

he recognized the defects of his scholarship, and
partly because he was oppressed by the religious

obsen'ances required. He thought of joining

Robert Owen in his communistic schemes, but
in 1833 became secretary of the commission for

colonizing South Australia. From childhood he

had a strong bent toward invention. About this

time he devised a successful rotarj" printing-

press: but it was not then adopted, because the

Treasury demanded that each single sheet for a

newspaper should be previously stamped, and



HILL. 79 HILIXBRAND.

forbade the attaching of the stamps by ma-
thincry. But his great work was tliat of securing
the adoption of penny postage. The franking
privilege was widely used by members of Parlia-
ment and high ollieials for themselves and their
friends. The great body of the people, however,
sent few letters, and postage on them had to sup-
port the whole service. Rates depended upon
distance, and as they were rarely prepaid, to
receive a letter was often a hardship. Under
this system, rates of postage were advancing and
postal revenues diminishing. After making a
careful study of the statistics, in 18.37 Hill pub-
lished a pamphlet, I'ost-Officf: Reform, in which
he recommended a penny rate for half-ounce
letters, regardless of distance, inside the United
Kingdom, and the use of adhesive stamps. His
plan was adopted, and in 1840 he was given an
appointment in the Treasur}% where, against
great opposition, he was working out the system
when he was dismissed by a change of Jlinistry.

In 1846 a fund of £13,000 was raised by public
subscription for him. The same year the Whigs
again came into office, and he was made secretary
to the Postmaster-General, and in 18.54 chief sec-

retary. In 1864 he retired on full salary, and'

received a Parliamentary grant of £20,000. He
wrote a Histori/ of Penny Postage. This was
published in 1880, with an introductory memoir
by his nephew, Dr. G. Birkbeck Hill.

HILL, Thom.\s ( 1818-91 ) . An American edu-
cator and I'nitarian clergjman, born in Xew
Brunswick. X. -J., of English parentage. He was
left an orphan when about ten years old, and in

1830 was apprenticed to a printer for a term of

three years. He spent the year 1834-35 at the
Lower Dublin Academy, near Philadelphia, where
his eldest brother was principal, and then appren-
ticed himself to an apothecary in Xew Bruns-
wick. In 1839 he decided to go to college, and
entered Harvard the following year, in the
class of 1843. His preeminence in mathematics
won him an offer of a high position at the Xa-
tional Observatory in Washington : but he in-

tended to go into the ministry, and. contrary to

the advice of his professors, entered the divinity

school, from which he graduated in 1845. For
the next fourteen years he was pastor of the
Unitarian Church in Waltham, Mass. In 1859
he succeeded Horace ilann as president of Anti-
och College. Although the college was in such
financial straits that he was obliged to supple-

ment his salarv' by preaching in Cincinnati, 70
miles distant, he continued his services until

elected president of Harvard in 1862. The elec-

tive system and the academic council were insti-

tuted during his administration, and the lec-

tures of the university were at this time first

opened to the public. Failing health compelled
him to resign in 1868. In 1871 he was elected

to the Legislature. In the same year he went
to f*outh -America with Louis Agassiz. On his

return he accepted a call to the First Parish
Church in Portland, Maine. He was a man of

unusual versatility, and gained distinction in

many of the pursuits in which he interested him-
self. He was one of the foremost natural scien-

tists of the time, and an accomplished classical

scholar, as well as a mathematician. He invent-

ed several mathematical machines, among which
his occultator is of the most importance, and
made valuable contributions to the knowledge of

eur\-es in simplifying their expression and in dis-
covering new forms. Besides publishing essays,
text-books, and volumes of sermons, he edited
Eberty's Starn and the Earth (1849), and wrote
Chrislmas and Poenm on Hlavery ( 1843) ; Geome-
try and Faith (1849) ; Curvature (1850) ; Jesus
the Interpreter of Nature, and Other Sermons
(1870); Statement of the Xatural Sources of
Theology, with Discussion of Their Validity, and
of Modern Skeptical Objections (1877); In the
ll'oorfs and Elsewhere, verse (1888).

HILL, TnoMAS (1829—). An American
painter, born in Binningham, England. He came
to America in 1841. He studied in Paris under
Paul ileyerheim for several months, but beyond
this instruction was self-taught. His first im-
portant work was the "Yosemite Valley," which
was published in chromo by Prang. His other
pictures include: "White Mountain Xotch;" "The
Home of the Eagle;" "Domier Lake;" and the
"Grand Canon of the Sierras."

HIL'LAH, or HEI/LA. The capital of a
sanjak in the Vilayet of Bagdad, Asiatic Turkey,-
situated on the Euphrates, not far from the ruins
of Babylon, from which most of its building ma-
terial has been taken (Map: Turkey in Asia,
L 6). It is rather poorly built, but has a large
number of mosques, and is a stopping-place for
pilgrim caravans on the way to the holy cities

of Jleshhed-AIi and Meshhed-Uussein. It has
some manufactures of cotton goods and woolen
mantles. Tlie population is estimated at about
10.000. largely Arabs.

HILrLABD, Geobge Stillman (1808-79).
An American lawyer and author. He was bom
in Machias, Maine; graduated at Harvard in

1828; studied law and acquired an extensive legal

practice in Boston. He also served in the State
Legislature, and from 1866 to 1870 was United
States District Attorney for JIassachusetts. At
earlier periods he collaborated with George Rip-
ley in editing the Christian Register, a Uni-
tarian paper, and with Charles Sumner in pub-
lishing the Jurist. In 1856 he bought an interest

in the Boston Courier, and was for some time
associated in its editorial management. Among
his numerous works are: Six Months in Italy
(1853) ; Life and Campaigns of Georqe B. Mc-
Clellan (1864) ; and. with Mrs. Tickn'or. a Life

of George Ticknor (1873). He also edited The
Poetical Works of Edmund Spenser (5 vols.,

1830).

HTLLEBBAND, hine-brant, Joseph (1788-
1871). A German philosopher and historian of
literature, born at Grossdiingen, near Hildesheim.
He was originally a Catholic, studied at Hildes-
heim and at Gottingen, and in 1815 entered the
priesthood and taught at Hildesheim, but re-

signed his position on accepting Protestant views.
I'pon Hegel's departure from HeidcUierg in 1818,
he was appointed professor of philosophy there,
and in 1822 took a like position at Giessen. He
was President of the I^wer House of the Hessian
Chamber in 1848. His most important work in

the field of literary historv- was Die deutsche
yationallitteratur scit dem .Infang des IS.Jahr-
hunderts (3d ed. 1875). Of less importance are
his philosophical works, which show tendencies
toward the views of Jacobi: Die Anthropolngie
ah Wissen.'ichaft (1822-23); Lehrhuch dcr theo-

retischen Philosophie und philosophisehcn Pro-

piideutik (1826): Littcrarasthctik (1826); Vni-
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rersalphihisophischr I'rulcijomena (1830); Dcr
Orgaiiismiix ilcr itUilosophixchcn Idee ( 1842) ; and
J'hilonDpliif tlis (Icistes (1835).

HILLEBKAND, Karl ( 1829-84 ) . A Carman
lii~tiiii:ui ami publicist, lli- was horn in Liii'ssen,

and studied liiH llifre and at lleidelbiTji. He
was iiiiprisoni'd for partioipatioii in the insur-

rection at Baden in 184!), but escaped to France
and completed his studies at the University of

France and the iSorboiinc. He next taught IJer-

man at the Military Academy at Saint Cyr,
and in 1803 was apiKiintcd professor of forei-m

literature at Douai. At the outbreak of the
Franco-fJernian War he went to Italy as corre-

spondent of the London 7'imfs and settled at
Florence. He contributed numerous articles to
French, English, Italian, and Oernian periodi-

cals, and published many separate works, includ-

ing the prize essay Ues conditions dc la bonne
roii'i-dir ( 1803) ; La I'riissc eonttmporaine et ses

institutions (1807); Zeiten, Viilkir und Men-
schcn. Gcsammelte .lii/'-sufrc (1874-85); (Jc-

schichte rninLieiclis inn dcr Thronbesteigung
Ludvig I'liilips bis :iiin Fall Xnpolcons III.

(1877-791; and L"ctiircs on flerninn Thought
During tht Last Tuo Hundred Years (1880).
Consult Homberger, Karl Hillebrand (Berlin,

1884).

HILLEBRANDT, Ai.khed ( 1853— ) . A Ger-
man San--krit xbolar. born at Grossnildlitz. He
studied at Hreslau and Munich, and became pro-

fessor in the former university. His especial

branch of study is Vedic mythologj'. IVin/fia und
Mitra (1877) was a prologue to his great work
Vcdischc Mylhologie (1S91-1902). Hillebrandt
,">lso wrote: Dns altindisrhc Xeu- und Vollmonds-
opfrr (1880); Vcdnchrislomalhir (lSS5),a sec-

tion on religious antiquities in Huhler's Orundrins
dcr indo-arischcn Phitnlogic und Allcrtumskunde
(1897): and Alt-lndicn, Kulturgeschichtlichc
Rlnzzen (1899).

HILO-EL. called HABAnu ("the Babylo-
nian), or IJAZZAKtN ('the elder'). A .Jewish

rabbi who died a few years after the beginning
of the Christian Era. By birth a Babvlonian,
he left his home and came to .Jerusalem to

study the law. By doing manual labor he was
enabled to support himself while attending the

lectures of Shemayah and .\btalion. the president

and vice-president respectively of the Sanhedrin.
His progress was rapid. His solution of a dilTi-

culty which arose concerning the lawfulness of

slaughtering the Paschal Lamb on the Sabbath
led to his being appointed president of the .San-

hedrin (B.C. 30). and he held this position till

about A.n. 10. Hillel's character was gentle, pa-

tient, and jx-ace-loving. It is Tlillel to whom is

pseribed the maxim. "What is hateful imto thee

do not unto others." He plays an important part

in the history of .Jewish legal science. He intro-

duced a set of seven rules, by which the Scriptures

are to be interpreted and laws derived from them.
Entirely the opposite of Hillel in character was
Shaminai (q.v.), the vice-president of the San-

hedrin. His teaching was marked by a strict

adherence to the letter and great vigor. The
difJerence Iietneen the leaders was continued

bv their followers, so that, years afterwards, we
still encounter tliC school of Hillel and the school

of Shammai. The honor and respect won by
Hillel was so great that his position of pres-

ident of the Sanhedrin remained in his family.

— Hii.i.Ki. Hanxasi ('the prince' I. A descendant
of the preieiling. who lived about A.n. 350. He
was also president of the Sanhedrin and had
chargi' of the school at Tiberias. His great

work was the arranging of the Hebrew calen-

dar. In this he followed the svstem instituted

by Melon.

HILT-ER, Kkhwxani) (1811-85). An emi-
nent (.ierman pianist, conductor, and compo.scr,
born at I'ranklort. From early boyhood he waa
a student of music, his concert debut (akin)>

place at ten years of age, followed two years later

by the production of his lirst composition. His
(irst teachers were Hofmann for the violin, Aloys
Schmitt for the i>ianoforte, and Vollweiler for

iiarmony and countcr])oint. Later (1825) he be-

came a pupil of Hummel at Weimar. For seven
years ( 1828-35) he was engaged as teacher of

composition at Choron's .School of JIusic, Paris,

but eventually gave up his position so that he
might better equip himself as a pianist and com-
poser. He returned to Frankfort the following
year (1830), and devoted himself to composition.
His abilities were recognizeil. and although but
twenty-live, he was asked to act as conduilor of

the Ciicilienvercin during the illness of Schclble.

lie had by this time attracted the notice of Kos-
sini and jlcndelssohn, the former assisting him to

launch his first opera, llomilda (which was a

failure), at Milan, and the latter obtaining for

him the entrC-e to the Gewandhaus, and alTording

an opportunit.v for the public presentation of his

oratorio Die Zcrstorung Jcrusalcms (1840).
After a ,vear of stud.v in Church music at Ivome,

he returned to Leipzig, and during the season of

1843-44 conducted the Gewandhaus concerts. By
this time his position in the musical world was
established, and honors and appointments were
showered upon him. He became municipal
kapellmeister of Diisseldorf in 1847, and in 18.50

received a similar appointment at Cologne, in

which latter cit.v he founded the well-known
Cologne Conservatory. He was conductor at the
Italian Opera in Paris during the season of
1852-53. Meanwhile he had increased his repu-

tation and prestige by his conductorship of the

Giirzenich concerts and the Lower Rhine music
festivals. He was elected a meml)er of the Royal
Academ.v of Fine Arts, Berlin, in 1849, and in

ISOS received the title of do<'tor from the Uni-
versity of Bonn. As a composer Hiller ranks
high, not for the magnitude and depth of his

work, but for its poetry, elegance, and rhvthmic
melody. His compositions include operas (six),

none of them of more than local significance ; six

cantatas, one or two of which have been popular
in England, and one (The Lorelei) occasionall.v

heard in America. Other works comprise pieces

in every form and variet.v of composition. He
was also a very successful lecturer and a forceful

WTiter. his contributions to reviews and news-
papers having been since collected in book form.
He also published among others: llusikalisches
und I'ersdnliches (1870); W'ic hijren icir MusiKf
(1880); Ooethea musilcalixches Lebcn (1880);
and Krinnerungsbliittcr (1884). He died at Co-
logne.

HILLEB, JoiiA.N.N .\DAM (1728-1804). An
important German dramatic compo.ser, born at
Windiscli-Ossig, near Giirlitz. He was of musi-
cal parentage, and was endowed with a fine so-

prano voice, which obtained for him a course
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of free instruction at the Giirlitz Gymnasium,
from which he went to tlie Kreuzschule at

Dresden, where he became a pupil of Homilius

for pianoforte and thorough-bass. Later he went
to ]>eipzig for study at the university, and while

there earned a bare existence as flutist and
singer in local concerts and by private teaching.

His first good fortune came with his appointment
as tutor to the son of Count Briihl at Dresden,

with whom he went in 1738 to Leipzig. It was
during his stay here at this time that he con-

ceived the idea of reviving the old subscription

concerts, an attempt which ultimately led to the

founding of the famous Gewandhaus concerts,

of which he was the first conductor. From 1780

to 1801 he was music director of the Thomas-
fchule. He also founded a singing school in 1771.

To him has been given the credit of being the

originator of the Singspiet, the beginning of Ger-
man comedy opera as distinct from the French
and Italian developments. The most important
of these were: Loltchen am Bofe (17G0); Der
Tcufcl ist los (1768) ; PoUia, oder Das gerettete

Troja (1782). The lyrics of all his Singspiele

were of considerable musical value, and have

been long popular. Among liis sacred composi-

tions are: A Passion Cantata; Funeral Music in

Honor of Basse; the one hundredth Psalm; and
a few symphonies. He also edited many impor-

tant collections of music, and wrote considerably

concerning musical topics. He was one of the

most important German musical scholars and
writers of the eighteenth century. He died at

Leipzig.

HIL'LERN", WiLHELMixE VON (1830—). A
German novelist, born at ilunich, daughter of the

popular dramatist Charlotte Bireh-PfeiflVr. She

is best remembered for her satire of blue-stock-

ings in Der Arzi der Heele (1869), and for a

charming tale of Freiburg-im-Breisgau in Refor-

mation days, Boher als die Kirche (1876).

Worthy of mention also arc Die Gcier-WalUi

(1873)". cleverly dramatized by her in 1881, and
the Black Forest sketches Ein Blick ins M'eite

(1807).

HILL FORTS. Defensive positions on hills.

The customs of earh' groups of people as to de-

fensive locations for residence on elevations have

determined the foundation of many of the most
famous cities. Hill forts of various periods

from the most ancient are common throughout
the world, and refer to the monuuients and set-

tlements of small groups of men. both securing

them from attack and forming a base for indus-

trial occupations and forays. Rome, Athens, and
Jerusalem were such hill forts. Settlements on
plains or shores represent either times or locali-

ties of greater security or the weight of large

bodies of men discounting attack, and they

supply the means of building great artificial

fortifications. The history of nearly every na-

tion gives evidence of this period, and these forts

are still found among the more primitive tribes,

especially in India.

HILLrHOTTSE, Jasies (17.54-1832). An
American legislator, bom at Montville. Conn.
He graduated at Yale in 1773 and practiced law.

He took an active part in the war of the Revolu-

tion, .nnd when New Haven was attacked bv the

Knglish under Trvon in 1770. was captain of

the Governor's Guards. He I)ecanie a Federalist

member of Congress in 1791. and from 1795 to

1810 was a member of the United States Senate.
In 1815 he was a member of the Hartford Con-
vention. That Xew Haven is known as the 'Elm
City' is largely due to Senator Hillhouse, who
set out with his own hands many of these trees.

HILLHOUSE, .James Abraham (1789-1841).
An American poet. He was bom in Xew Haven,
Conn., the son of Senator James Hillhouse, gradu-
ated at Yale in 1808, and for some time was en-

gaged in business in Xew York City. After 1822

he devoted himself almost wholly to literature.

His chief works are: The Judgment : A Vision

(1812), and the dramas Percy's Masque (1820)
and Hndad (182.5). An edition of his works was
published in two volumes in 1839. His heaw,
ambitious dramas were once highly praised.

HILLIARD, hil'yerd, Francis (1806-78). An
.\merican jurist, born in Cambridge, Mass. He
graduated at the Harvard Law School in 1823,

and served for a time as judge, but is known
principally as a writer of legal text-books. His
best-known works are-: American Law of Heal
Property (2d ed. 1846) ; American Jurisprudence
(2d ed. 1848) ; Law of Mortgages of Real and
Personal Property (1853): Treatise on Torts
(1850) ; and The Laic of Injunctions (1864).

HILLIARD, Henry Washington (1808-92).
An American lawjer, born in Fayetteville. X. C.

He graduated in 1826 at .South Carolina College,

and. was admitted to the bar in 1829. From 1831

to 1S34 he was a professor in the Alabama Uni-
versity, Tuscaloosa, and in 1838 was elected to

the State Legislature. In 1842-44 he was charge
d'affaires in Belgium, and from 1845 to 1851 was
a member of Congress from Alabama. He op-

posed the .secession of the South, but subsequently
accepted the posts of commissioner toxTennessee
and brigadier-general in the provisional Confed-
erate Army. From 1877 to 1881 he was United
States Minister to Brazil. He published: Roman
yights. from the Italian (1848) : Speeches and
Addresses (185.3) : and De Vane (1865).

HILL anjSTARB. See Bunias.

HILL-MYNA (hill + myna, from Hindi
maina. starling). The common name, in India,
of the 'grakles' of the family Eulabetid.-e. These
starling-like birds belong to the group called
glossy starlings,' and especially to the genus
Eulabetes. They are birds of moderate size and
glossy black plumage, marked by fleshy yellow
or orange wattles on the head. Tlie shortness and
squareness of the tail are noticeable. The best-

known species is that of Southern India and
Ceylon (Eulabetes religiosa). which is distin-

guished from the others by two long patches
of bare skin on the neck : al.«o by a white spot
at the base of the wingquills. They live in the
forest and feed on small fruits. They arc ex-

cellent mimics, learn easily to whistle and talk,

and are not only highly prized as cage-birds in

India, but are exported in large numbers. Other
species are known in Xorthem India and east-

ward. See Mtna-Bird.

HILL - PARTRIDGE, or Tree - Partridge.
One of a numerous group of partridges (genus
Arboriphila) which frequent elevated forested re-

gions from the Himalayas eastward to Formosa.
They are mostly of very dark colors. The
plumage is alike in both sexes, and the eggs are

pure white. Tliey frequently alight on trees when
flushed by dogs, but live upon the ground like



HILL-PARTRIDGE. 82 HILPRECHT.

other partridges. They arc favorite game bird.s

in Northern India.

HILLSBORO, hilz'bQr-6. A city and the
uninlyntat vi .Mmitjiouiery County, III., til miles
northeast of Saint Louis, Mo.; on the Cleveland,

Cincinnati, (.'liicago and Suint Louis Railroad
(Map: Illinois, C 4). Among its industrial es-

tablishments are a coal-mine, tlour and woolen
mills, furniture and carriage factories, etc. Popu-
latiuM. ill I'.MiO, l'j;J7.

HILLSBORO. A village and the county-seat
of llijjliland County. Ohio. tiO miles east of Cin-
cinnati: llie terminus of branches of the Balti-

more and Ohio Southwestern and the Norfolk
and Western railroads (Map: Ohio. C 7). It

has a public library of 7500 volumes, and a
handsome soldiers' moniunent of granite. The
manufactures include lumlx'r. furniture, flour,

foundry products, etc. The water-works are
owned liv the nuuiicipalitv. Population, in 1890,

3620; in 1000. 453.i.

HILLSBORO. A city and the county-seat of

Hill County. Tex.. .'54 miles north of Waco; on
the Saint I^ouis .Southwestern and the Missouri,
Kansas and Te.xas railroads (Map: Texas. K ."!

|

.

It is the centre of a fertile agricultural district,

with an important trade in cotton, grain, live

stock, and hides, and has cotton gins and com-
presses, a cotton-mill, a cottonseed-oil mill, flour

and planing mills, and manufactures of hosiery,

garments, novelties, candy, hay-presses, etc. The
water-works are owned bv the municipality. Pop-
ulation in ISIKl, 2.141 : in' 1000. .5340.

HILLSBOROUGH, hilz'bur .*.. A seaport
town of .\llicrt County. New Bnmswick, Can.

;

on the right bank of the Petitcodiac estuary, just

above its outlet into Shepody Hay. 24 miles by
rail from Salisbury (Nlap: New Brunswick,
E 4). It has manufactures of plaster, which,
with mineral oil from the depleted "Albertite'

coalmines in the neighborhood, it exports in con-

siderable quantities to the I'nitcd States. The
town was founded in 17t»3 by a member of the

Steeves family, of whom there are now 700 repre-

sentatives in a population of 3000.

HILLSBOROUGH, Wills Hill. Earl of

(171S'.t3i. A British statesman, first Marquis
of Uownshire, a native of Fairford, Gloucester-

shire. He was elected to Parliament for War-
wick in 1741. and the following year succeeded
his father as I^ord Lieutenant of Downshire. He
became a peer of Ireland in 17.'il. \)ut went from
the Irish to the English Privy Council (1754),
George II. having made him comptroller of his

household. After entering the English House
of Lords (17.50), he held various political ap-

pointments. While Secretary of State for the
Colonies (1708). his stubbornness and bad judg-

ment m.ide much mischief between them and the
mother country, and he showed but little more
tact in advocating tlie union of England and Ire-

land. He was said to have been a model Irish

landlord. .At the conclusion of his first letter,

Junius mentions Lord Hillsborough as one of the
ministers responsible for the .\merican crisis.

HILLS'DALE. A city and the countv-seat of

Hillsdale Cnunty. Mich.. 00 miles southwest of

Detroit, on the Lake Shore and Michigan South-

em Railroad (Map: ifichigan. .T 7). It is the

centre of a fertile agricultural and stock-raising

region, and manufactures fur and fur-lined over-

coats, flour, window-screens and screen doors,

furnaces, wooden novelties, tables, wagon-wheels,
etc. The city has a beautiful private park, and
south of the city limits is Baw Beese Park, a
popular summer resort. Hillsdale College ( I-'rce

Baptist) was established here in 1855. Hillsdale,

settled about 1840. is governed under a charter of

i8!tli, by a mayor elected annually and a uni-

cameral council, of which the executive is a
member. The city owns and operates its water-

works and electric-light plant. Population, in

18!10, :!'.il.'): in I'.IOO, 4151.

HILLSTAR. .\ny humming-bird of the genera

Diplogena and Oreotrochilus. These are among
the largest of the tribe, very gay in color, ami
inhabit the Andes from Ecuador to Bolivia.

Those of the former genus are remarkable for

their brilliant crown spots. In the latter genus
are many species, each of which is limited in its

range to a single mountain, or very limited area
of high elevation. See Hummixg-Biku.

HIXL-TIT. One of a numerous family ( Leio-

Irichida-l of small insect ami berry eating birds,

often brightly colored, which inhabit the Hima-
layan region and eastward. Among them is the
red-billed hill-tit iLriolhrijr liilca). which is

widely dealt in as a cage-bird under the name
'.Japanese robin.' though it is unknown in Japan.
It has brilliant colors, a sweet song, and gentle

manners.

HILMEND, hil'racnd. See Helmuxd.

HILO, hc'lA. The second town in size r.nd the

l)est seaport of the Hawaiian group, situated on
Hilo Bay. on the eastern coast of the island of

Hawaii "(Map: Hawaii. F 4). It has a pro-

tected harbor with a lighthouse, and contains

a court-house, a custoni-house. and a library.

The town is surrounded by luxuriant tropical

forests, with extensive lav:i-fields in the vicinity.

There are delightful drives, and an excellent

carriage-road winds from the town up toward
the crater of Kilauea. The population (district,

10.785 in 1000) is extremely lictcrogeneous. and
the American element i^ primiincnt.

HILONGOS, or ILONGOS, .' Ifing'As. A town
on the island of I.eyte. Philippines, situated on
the southwestern shore. 00 miles from Tacloban
(Map: Philippine Islands, J 9). Population,
13.800.

HIXPRECHT, hil'pri'Kt. Hermann Vollr.\t
(18.")0— 1. .\n .\-i>yriologist. born at Hohenerx-
leben. Germany, and educated at Bernburg and
Leipzig. In 1885 he was repetent in Old Testa-

ment theology at Erlangen. and in the following

year came to Philadelphia to become editor of the
Oriental department of the Sundat/Hcboo! Times.
Afterwards he was appointed professor of As-
syrian in the University of Pennsylvania. He
studied the Assyrian inscriptions (1882) in the
British iluseum. traveled in Syria. Babylonia,
and .\sia Minor, and became an authority on
cuneiform paleography, so that the Turkish Gov-
ernment made him head of the Babylonian de-

partment of the Imperial Museum in Constanti-
nople. In 1888 be accompanied the University
of Pennsylvania's expedition to Nippur, but re-

turned the following year. JIany of the docu-
ments found after his departure were sent to

him. and in 1900 he returned to Nippur, and
soon after was put in charge of the excavations,
the results of which had much scientific im-
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portance. (See Xippir.) His main works are:

J'rdbricf yebucliadnczar's I. (1883); Assyriaca

(1894); Old Babylonian Inscriptions, Chiefly

from \ippur (1893— ); Business Documents of

Murashu Sons, of yippur (1898); and many
contributions to the Theoloifisehes Littcniturblutt

and other theological and Oriental journals.

HILTED (from Eng., AS. hilt, Icel. hjalt,

OllC;. hclza, hilt; probably connected ultimately

with hold). A term used in heraldry (q.v.) to

indicate the tincture of the handle of a sword.

HILTL, hil'fl. JoHAXS Georg (1826-78). A
German actor and author, born in Berlin. After

studying for the stage and acting in Hanover
from' 1843 to 1845. he was engaged at the Berlin

Court Theatre, of which he was the manager from
1854 to 1801. His best acting was in serio-

comic parts. He translated many French dramas,

and wrote a series of historical novels which had
considerable popularity, though they lacked per-

manent literary value. The best known of these

are: (JefahrroUe Mege (1805); I'nter der roten

Eminenz (1869) ; Der alte Derfflinger und seine

Draaoner (1871); Das Roggenhauskomplott
(1873); Die Dnmen von yanzig (1874); and
Auf immer verschuunden (1878). His works on
history are; Der bohmische Krieg und der Main-

feldzu'g (4th ed. 1873) ; Der franzosisehe Krieg

von 1870-71 (7th ed. 1895) ; Preussisehe KUnigs-

geschiehten (1875) ; Vnser Fritz (.5th ed. 1891) ;

and Der grosse Kurfiirst und seine Zcit (3d ed.

1893).

HIL'TON, WiLLi.\si (1786-1839). An English

painter, born at Lincoln. He was a pupil of

Raphael Smith, "the engraver, and studied in the

Royal Academy, where his first work was ex-

hibited in 1803.' In 1827 he was appointed keeper

of the academy. Hilton's paintings were better

.appreciated by men of his own profession than by
the general public, and because of his over-use

of asphaltum, they have lost in color. Neverthe-
less the following are in color and composition
notable pictures: "Christ Crowned with Thorns"
(1825), in South Kensington: "Sir Calepine
Receiving Serena" (1831) and "Edith Discover-

ing the Body of Harold" (1834), both in the Na-
tional Gallerv: "Una with the Lion." "The Cru-

citi.xion." "The Murder of the Innocents" (1838),

an<l a portrait of Keats.

HILVEHSUM, hil'ver-snm. A town in the

Province of North Holland. Netherlands. 18 miles
southeast of Amsterdam (Map: Netherlands. D
2). It contains r number of textile mills, and is

a favorite summer resort for Amsterdam resi-

dents. Population, in 1889, 12.393; in 1899,

19,443.

HIMALAYA, hl-mii'ia-ya (Skt.. the abode of

snow, from hima. snow -f- alaya. abode). In
South Central Asia, the most elevated and stu-

pendous mountain system on the globe (Map:
India. D 3). It is not, as sometimes represented,

a single chain, but a system, consisting of several

parallel and converging ranges, with a vast num-
ber of rugged, snowy peaks, separated by great
elevated valleys and plateaus. On the north the

system descends to the elevated plateau of Tibet;

on the south to the depression drained by the
Ganges and the Indus. The system starts with the

Karakorum, in the Pamirs, whence it trends south-

east and east, sweeping in a broad curve, convex
southward. The mass of the Himalaya proper
extendf from the great bend of the Indus in the

west to the great bend of the Brahmaputra ia
the east, or from longitude 73" 23' to 95° 40' E.,

a distance of nearly 1500 miles. Their average
breadth is about 150 miles. The mean elevation
of the range is from 16,000 to 18.000 feet, but 45
of its peaks are now known to exceed 23,000 feet

m height. Of these, there are in Kumaon, Nanda
Devi, 25.600 feet; in Nepal, Dhawalagiri, 20,826
feet; Mount Everest, 29,002 (the highest known
point on the globe) ; in Kashmir, Mounts
Godwin-Austen. 28,278; Gusherbrum, 20,378;
Masherbrum. 25.600; and Kakapushi, 25,560
feet ; in Bhutan, Chumalari, 23.946 feet, and
Kutha Kangir. 24.740 feet; and on the borders
of Sikkim and Nepal, Kunehinjinga, 28,150 feet,

for a long time thought to be the second summit
of the entire system. The southern base of the

Himalaya comprises three distinct regions—first,

adjoining the plains of Hindustan, the Terai. a

jungle or grass-covered marshy plain; next, the

great belt of Saul Wood, stretching along
a great part of the range; and beyond it

the Dhuns, a belt of detritus, extending to the

foot of the true mountains. In the foothills

above these regions, which are extremely un-

healthy, are placed the sanitaria for troops

—

Darjeling. Simla, JIurree. The first is connected

by a mountain railway with the Bengal system.
There are no plains and liut few lakes of large

size in the Himalaya ; the chief of the latter

are Naini Tal. in Kumaon. 6.520 feet, and the

lake of Kashmir. 6125 feet above the sea. Small
glacial lakes are abundant in the heads of the
gorges.

Snow falls at rare intervals in the mountains
as low as 2500 feet, but at 6000 feet it snows
every winter. The limit of perennial snow in

the main or central Himalaya is 16,200 feet

on the south and 17.400 feet on the north side;

an anomaly probably owing to the dry atmos-
phere of Tibet, aiid the small quantity of

rain and snow that falls there. The high

range of the Himalaya forms a vast screen,

which intercepts and condenses nearly all the

moisture carried by the southwest monsoons from
the Indian Ocean, and deposits it on the .south-

ern face of the mountains; hence at Cherra Punji.

4200 feet above the sea. as much as 600 inches of

rain has been known to fall in one year. Glaciers

are found in every part of the range above the

snow-line : one of these, that of Deotal in Garh-
wal. is 17.945 feet above the sea. Among the

largest of the glaciers are the Baltoro (33 miles

in length) and Biafo, in the Karakorum Range.
The passes in the Himalaya are the most elevated

of the globe, and the greater number are upward
of 17.000 feet in height. The highest known is

Ibi-Gamin Pass into Garhwal. 20.457 feet, and
the highest used for traffic is the Parang Pa.ss in

Spiti, IS. .500 feet above the sea. All the passes

above 10.000 feet are closed with snow from No-
vember till May. While the upheaval of the sys-

tem probably commenced in early geologic times,

the principal uplift occurred in the middle or

late Tertiary- period, in the niountainniaking
epoch which was signalized by the elevation of

the alpine system of Europe. The geological

structure of the Himalaya consist of crystalline

rocks, with granite, gneiss, and a schistose for-

mation, comprising micaceous, chloritic. and
talcose schists. Earthquakes are of frequent

occurrence in the central range. The Sanpo or

Brahmaputra and Indus—which rise in close
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proximity to one aiiutlicr on the Tibetan side of

the liiniiilaya—with their niUfjnirRent trihula-

ries, derive their chief supplies from the melting

of the ^.ninvs of these mountains, and eunsequenlly

are in llood at the hottest season of the year, when
the moisture they supply is most needed. Trees

and eultivated grains onlinarily attain their

highest limits in the mountains at 11,800, and
shrubs at 15,200 feet above the sea, a limited

number of (lowering plants attaining to I'.l.SOO

feet. The tea-plant can be cultivated along the

entire southern face of the Himalaya to an ele-

vation of 5000 feet, but the l>est is produced at

from 2000 to 3000 feet above the sea. Tigers and
a|M's are fuund at an elevation of 11,000, and
the leopard at 13,000 feet, while the ilog follows

the herds over passes 18,000 feet high. .Snakes

are found at an elevation of 15.000 feet, but the

highest limit of the mosquito is 8000 feet above
the sea.

On account of the majestic height of this

mountain range, and the apparent impossibility

of reaching its summit, the imagination of the

ancient Hindus invested it with the most mys-
terious properties, and connected it with the

history of some of their deities. In the Punlnas
(q.v.) the Himalaya is placed to the south of the

fabulous mountain Meru. which stands in the

centre of the world (see JIeki'). and described

as the king of mountains, who was inaugurated
as such when Prithu was installed in the govern-

ment of the earth. As the abode of Siva, he is

the goal of penitent pilgrims, wlio repair to his

summit in order to win the favors of this

terrific god. His wife was Mena. whom the Pitris

or di'Mii;.'o<ls engendered by the mere power of

their Ihniiglit.

HIMALAYAN SUBREGION. A faunal

district of the Oriental region (q.v. I. also styled

'Hiraalo-Chinese,' because its most characteristic

forms occur along the lower slopes of the Hima-
laya Mountains and their extension into China.
See iNno-rmxE.SE Si-bregion.

HIMEJI, h^ma'jf. The capital of the .Jap-

anese Province of Harina, situated in the south-

ern part of Hondo. 34 miles by rail from KoIk;

and at the junction of three highways (Map:
Japan. D 6). It has a well-preserved castle dating
from the fourteenth century, and the second in

size in .lapan. Cotton and stamped leather are

amonc the products. Population, in 1898, 35,282.

HIM'ERA (Lat., from Gk. Im^po). A city

on the north coast of .Sicily, founded B.C. fi40 by
colonists from Zancle (Messana) and exiles from
Syracuse. In B.C. 481-80 the tyrant Terillus, be-

ins expelled by Theron of Agrigentiun. invoked

the aid of the Carthaginians. They sent a large

army under Hamilcar. but were totally defeated

at Himera by the Greeks under Gelon of Syra-
cuse. Thrasyda-us. son of Theron. brought a
large body of Doric emigrants to the city in 476;
but a few years later, after the death of Theron,
Thrasyd^pus was driven from Agrigcntuni by
Hiero. and Himera became free. It seems to have
enjoyed great prosperity during the rem.ninder of

the fifth fcnlnrv. but in 400 was razed to the
ground by the Carthaginians. A new city. Ther-
mie Himerenses. was founded in B.C. 407 close to
the former site. This name was derived from the
famous liot spring in which Hercules was said to

have bathed. The new city remained in Cartha-
ginian hands until it was taken bv the Romans

84 HIMMEL.

during the First Punic War. It was peculiarly
favored by them, and was left a free city under
its own laws. In the time of Cicero it was a
nourishing town, though not very large. Under
Augiistus it became a colony. Ergoteles, an
tdympian victor, celebrated by Pindar, was a
citizen of Himera. Stcsicborus the poet was a
native of the city, and his statue wa.s preserved
at Thernur in the time of Cicero. Agathoclcs, the

great tyrant of Syracuse, was a native of llier-

mie.

HIME'BITIS (Lat. from Gk. ^I^iiplos)

(c.315c.380) . .\ Greek teacher of rhetoric. Ik-

was born at Prusa, in Hithynia, and lived for

some time at Antioch at the Court of the Em-
peror .Julian, but settled in Athens as a teacher.

Among his pupils were (Gregory NazianzA'U and
Basil the (Jreat. He was a pagan, but did not
attack Christianity. His works, of which twenty-
four orations are preserved (edited by Diibner,

184!)), were in a llorid. artificial style. They are
valuable becau-* of references to evcnt-s of the

time or quotations from a more classic period,

es|K>cially from the lyric poets.

HIM'EROS (Lat., from Gk. 'Iiu/m). In
Greek mylhiilogj', the personification of longing
and desire. He is the companion of Eros and of

Aphrodite.

HIMIL'CO (Phcenician, 'grace of Milkar,' Gk.
'1ij.I\kuv, IliiiiilkOn) . A Carthaginian general,
son of Hanno, who commanded the expedition
against Sicily, B.C. 40(3. and conquered the west-

ern part of that island. When Dionysius of Syra-
cuse renewed the war, B.C. 'Ml. Himilci) again
commanded the Carthaginians, at first with suc-

cess, but subsequently Dionysius assaulted him
when greatly disabled by pestilence, and forced

him to capitulate. Himilco abandoned his allies

and mercenaries to the mercj- of the enemy, and
paid a large gratuity for [)ermission to with-
draw with his native Carthaginians. Tlie dis-

grace of this surrender so weighed upon him
that soon after returning to Carthage he com-
mitted suicide.

HIMILCO. or HIMILCAB. An early Car-
tliaginian navi^xator of uncertain date, who ex-

plored the northwest coast of Europe, at the
same time that Hanno explored the west coast of

Africa. Avienus has preserved some fragments of

the history of this voyage, in which mention ia

made of the Iliberni and .\lbioni, and of a prom-
ontorj'. ffistrymnis. tliought to !« Cornwall, and
a group of islands. fEstr\'mnidcs, thought to be
the Scilly Islands.

HIMMALEH, him male. See Him.\lava.

HIM'MEL, Krieurich Heixricii (1705-1814).

A Gernuin musician, born at Treuenbrietzen.
Friedrich Wilhelm II. became his patron and en-

abled him to study music with Naumann at

Dresden. On his return he was made royal
chamber composer. In 1704 he went to Italy to

continue his studies, producing there the operas
II primo nnriqntore (1704) and Srmirnmiilf
(1795). In the latter year he returned to Ger-
many and became Court" kapellmeister in Berlin.

In 1798 he went to Russia and "brought out at
Saint Petersburg his opera A!i:<i.')nn/Irn. Sub-
sequently he traveled much throufrhout Europe,
settling finally in Berlin. Of his many popular
operas the most successful was Fanchon, das
Leiermiidchen (1804). while of his songs, "An
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Alexis" and ''Es kann ja nicht immer so bleibcn"

were best liked. He also composed much Church
and instrumental music.

HIM'YARITES. A name formerly used for

a people of Southwestern Arabia, the Homerites
of Ptolemy. According to tradition they came
from a mythical ancestor, Himyar, who lived

3000 years before Mohammed. The more correct

name of the people is Sabiean, from Saba, the
capital of the district. See Sab.«;ans; Mi-
If.EANS.

HINCKLEY, hlnk'li. A manufacturing and
market town in Leicestershire, England. 1.3 miles
southwest of Leicester (Map: England, E 4). Its

chief buildings are the Gothic Church of Saint
Mary, the Roman Catholic priory and Academy
of Saint Peter, and a town hall. It has manu-
factures of cotton hosiery and boots. Hinckley
stands on old Watling Street, the famous Roman
road; it was created a barony soon after the
Conquest, and had a castle and a Benedictine
priory: its borough privileges were annulled by
Edwa'rd IV. Population, in 1891, 9600; in 1901,
11,300.

HINCKLEY, Thomas (IGIS-ITOO). Govern-
or of Plymouth Colony from 1681, except during
the administration of Sir Edmund Andros, until
1692, when Plymouth was united with ilassa-
chusetts. Of English birth, he came to the
New England Colonics in 16.3.5, and began to be
active in the affairs of Plymouth in 1639, and
was successively deputy, representative, and mag-
istrate during 1645-80. In the latter year he was
also Deputy Governor. Seven years before his
appointment as Governor he held the office of
commissioner on the central board of the Plym-
outh and Massachusetts Colonies, and continued
in that position until the end of his govenior-
ship, and was afterwards a councilor. Governor
Hinckley collected several volumes of papers
which are now in the possession of the Boston
Public Library.

HINCKS, Edward (1792-1866). An Irish

Orientalist, son of Thomas Dix Hincks, the Pres-
byterian divine, and brother of Sir Francis
Hincks, the Canadian statesman. Edward was
born at Cork, and studied from 1807 to 1811 in
Trinity College, Dublin. In 1825 he was ap-
pointed rector of Killyleagh. County Down,
where, in spite of his seclusion, he undertook
studies in hieroglyphics (1833). and wrote for

the Dublin University Ma(in~ine and tlie Journal
of Sacred Literature. Simultaneously with Raw-
linson he discovered the syllabic character of the
Assyrian cuneiform letters, and he had earlier
written on the Egyptian hieroglypliics, and ac-

cording to Brugsch was tlie first to decipher
them correctly. He began an Assyrian grammar,
but did not leave materials for its completion.

HINCKS, Sir Francis (1807-85). A Cana-
dian statesman, born at Cork. He went to Canada
at the age of twenty-four, entered into business
at Toronto, where he also edited the Kxntniner
(1838). and became a leader among the Liberals,

taking his seat in the first I'nited Parliament in

1841. Three years afterwards, while his party
was out of power, he directed the Montreal Pilot,

and labored always for responsible government,
and for the abolition of the clerg>' n^serves and
of the seigneurial system of landholding. When
Hincks was made Premier of the Canadas in

1851, he negotiated a commercial treaty with

the L'nited States, and e.\erted himself to further
the development of mines and railways : but got
the country into debt, and, being accused by tlie

L'pper Canadian Protestants of favoring the
Lower Canadian Roman Catholics, he gradually
lost ground, and the Conservatives took the helm
again in 1854. He was made Governor of Bar-
bados (1855-62), and of British Guiana (1862
69), but afterwards returned to Canada, and was
Minister of Finance until 1873, and edited after-
wards the Montreal Journal of Commerce. He
published: Canada: Its Financial Position and
Resources (1849); Reply to the Speech of Sir
J. Uoiee on the Union of the Xorth American
Provinces (1855); Religioii.s Kndouments in
Canada (1869) : The Political History of Canada
Between 1S.',0 and 18.J.5 (1877) ; and The Bound-
aries Formerly in Dispute Bettceen (Jreat Britain
and the United States (1885).

HINC'MAB (806-82). A celebrated church-
man of the ninth century. He was born in 806.
presumably in Toulouse, as he belonged to the
family of the counts of that province' He was
educated in the Monastery of Saint-Denis, near
Paris, and was intrusted with the framing and
carrying out of a plan for the reformation of
the monastery. In 845 he was elected Arch-
bishop of Rheims. In this position he had to
deal with the case of the alleged heretic Gott-
schalk (q.v. ). whom he treated with great .sever-

ity. In 862 he became involved in a controversy
with Pope Nicholas I. Rothadius, Bishop of
Soissons and suffragan of Hincmar. deposed a
priest of his diocese, who appealed to Hincmar,
as metropolitan, and was ordered by him to be
restored to office. Rothadius. resisting this order,
and having been, in consequence, condemned and
excommunicated by the Archbishop, appealed
to the Pope, who ordered Hincmar to restore
Rothadius, or to appear at Rome in person, or
by his representative, to vindicate the sentence.
Hincmar sent a legate to Rome, but refused to
restore the deposed bishop: whereupon Nicholas
annulled the sentence, and required that the
cause should again he heard in Rome. Hincmar,
after some demur, was forced to acquiesce. The
cause of Rothadius was reexamined, and he was
acquitted, and restored to his see. I'nder the
successor of Nicholas, Adrian II.. a question
arose as to the succession to the sovereignty
of Lorraine on the death of King Lothaire. the
Pope favoring the pretensions of the Emperor
Louis II. in opposition to those of Charles the
Bald of France. To the mandate which Adrian
addressed to the subjects of Charles and to the
nobles of Lorraine, accompanied by a menace of
the censures of the Church. Hincmar oflrere<i a firm
and persistent opposition. He was equally firm
in resisting the undue extension of the" royal
prerogative in ecclesiastical affairs. Hincmar
died at Epernay, whither he had fled from the
Normans. December 21. 882. His works were col-

lected by Sirmond (Paris, 1645). reprinted in

Migne. Patrol. Lat.. cxxv.-cx.xvi. Jfany others of
his works are still in MSS. For his life, consult
Schrtirs (Freiburg. 1884).

HIND (AS.. Icel. hind. OHO. hinta. Oer.
Hindc. hind: probably connected with Goth, hin-

]fan. to catch, related to .\S. huntinn. Eng. hunt.
possibly connected with Ok. Ktiiis. kema.'). ga-
zelle). The female of the red deer, a correlative
of 'stag' or liarf (q.v.). In strict use, accord-
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iiip to the ancient laws and customs of venery,

it did not l)f<onic the de.si^niatii)n of a female red

deer until the third year of its age. Latterly

the wiu-d has heeonic, outside of Knj-land, a syno-

nvni iif doc.

HIND. A fish. See Groiteb.

HIND, Henry Yovle (182.3—). A Canadian

geolo^'ist. horn in England. He was educated at

].ei|>zi}; and at (-'aiiihridge, and went to t'anada

in 184li. .\s geologist for the Dnniinion tiovcrn-

nieiit. he explored large areas in Uritish -Xmerica

and l.ahrador. and made a geological survey of

Xcw Hrunswick. He afterwards lieeanie a pro-

fessor in King's College, Xova Scotia. In IStiO

he was elected a fellow of the Hoya 1 (icographical

Society. He is the author of SorthwesI Terri-

tory, and of numerous reports on explorations of

the British possessions in North America.

HIND, loii.N- RissEi-L (1823-!)5). An English

astronomer, born at Xottingham. When a mere

hoy he devoted himself to astronomy, and at

the age of seventeen he was given a jKjsition in

the Hoyal Observatory at Greenwich. In 1S44 he

was appointed member of the counnission sent to

determine the exact longitude of Valentia. On his

return he was appointed observer in Hishop's Ob-

servatory, Regent's Park, London. He calculated

the orbits of a numlier of planets and comets,

noted many new variable stars and nebuhe, and

discovered ten new planetoids (q.v.). viz.: Iris

and Flora in 1847: Victoria in 1850: Irene in

18.51 : .Melpomene. Fortuna. Calliope, and Thalia,

in 1852; Euterjie in 1853: and Crania in 1854. In

1851 Hind received from the .Vcademy of Sciences

in Paris the Lalande medal, and was elected a

corresponding member. In 1852 he received the

gold medal of the .Astronomical Society of Lon-

don, and ol>taincd a (lension of £200 a year from

the Hritish (imernmeiit. He was superintendent

of the ynututil Almanac in 185701. His scien-

tific papers have generally been publishe<l in the

Transactions of the Astronomical Sociclit. the

Comptcs Kendus of Paris, and the Astronomische

yaehrichten. His principal popular works are:

Astronomical Vocahnlarn (18.52); The Cornels

(1852); The Solar Siislem (1840): and Intro-

duction to Astronomii (1871). lie was president

of the Roval Astronomical Sdcicly in 1880.

HIND AND THE PANTHER. The. .\

satirical poem by .John Dryden (1087). It is a

defense of the Roman Catholic Church in the

form of an allegory, in which all characters are

represented by animals. The Hind stands for the

Roman, the Panther for the .Anglican Church.

Perhaps the most spirited satire is that on

Buriiit. rcpnsentcd l)y the Buzzard.

HINDENBURG, hin'dm-bwrK, Karl Fried-

rich (17411808). A German mathematician,

bom at Dresden. Educated at Leipzig, he be-

came docent (1771) and professor (1781) in the

university there. He edited the Mafjazin fiir

rcine and anqrirandte ilathematil;. with Ber-

noulli (1780-80). and the Archiv dcr reinen und
anrieirandtcn Mathematik (1704-00); but he is

best known as the discoverer of combinatory

analvsis and as author of Komhinatorisch-anahj-

tischr Mdiandlunncn (1706 and 1800).

HINDLEY, hind'li. A town in Lancashire,

England, three miles southeast of Wigan (Map:
England, D 3). Coal-mining and cotton manu-
factures are important industries. Its chief

buildings are the free grammar school and the
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old parish church, which was desecrated by the

Cavaliers during the Puritan Revolution. The
municipality oi)erates markets and remunerative

gas and water works. Population, in 181)1, 19,-

000; in lOdl. 23,500.

HINDMAN, hind'man, TiioMAS Carmichael
(1818-liS). .\ Confederate ollicer in the War of

N'cession. lie was born in Tennessee; was edu-

cated in the common schools, studied law and re-

moved to .Mississippi to practice his profession. As
a lieutenant in a .Mississi])pi regiment he took part

in the Mexican War, and was a DcmiK'ratic mem-
ber of Congress from 1858 to 1801. He was ap-

pointed to the conunand of a brigade in the

Confederate .\rmy soon after the Civil War began,

and tirst served' under Gen. Simon Buckner in

Kentucky. .\t Memphis he was in conunand. and
was aflerwarils defeated at the battles of Xcw-
tonia anil Prairie (irove. Promoted to be a
major-general at the battle of Shiloh. he was
transferred to .Arkansas. After the close of the

war he went to the City of Mexico, but finally

returned and settled in .Arkansa.s in 18(!7. The
following year General Hindman was murdered
by one of his former .soldiers in revenge ior some
disciplinary act during the war.

HINDOOSTAN, hin'doo-stan'. See IIi.VDU-

STAX.

HINDU KUSH, hin'doo ko5sh, or Indiax
Cai'Ca.si'S. a i-ange of mountains, forming the

westward continuation of the Himalaya, being

sometimes reckoned a part of thai colossal range

(Map: Afghanistan, L 3). It extends from the

Cpper Indus on the east to the Haminn Pass

(beyond which the continuing range is generally

desi'gmited Safed-Koh) on the west, stretching in

latitude between 34° and 30° X., and in longi-

tude between 08' and 74° .30' K., with a length

of aliout 500 miles. Xearly the whole of it is

contained in .Afghanistan. The Oxus. or .Amu-

D.arya. has its source in its northei-n ridges, and
manv tributaries of the Indus How off from the

.south. For the first 100 miles west of the

Pamirs, it is fial-topi)ed. with passes ranging in

altitude from 12..5O0 to 17.,500 feet. Farther

westward it l>ecomes higher, and its plateau

summit breaks up into yx-aks of which Tirach

:Mir. on the frontier of Chitral. is the loftiest,

25.400 feet in altitude. In this part are many
passes over which trails or roads are in use. The
range, which consists mainly of granites and
.schists, was proliatily uplifted in Tertiary time.

HINDU MUSIC. According to the ancient

Hindu iH'lief all arts were Ijcstowed upon man
by various gods, and music was the gift of

Brahma. The early history of music in India i.?

(=o beset with fables and reaches back to such

remote antiquity that it is impossible to trace

its real origin. We have, however, unmistakable

evidence that several of the hymns of the Rifj-

Teda (about n.c. 1500) were intended to be sung

to music. The hymns also mention flutes

(rana). cymbals ikarhari). dnuns (dundiibhi),

.and trumpets Ihnliirn). Xot only are the early

accounts of the origin of nuisic marked by an

exuberance of the imagination, but the .strictly

scientific treatises on the subject of music are not

free from this fault. The Hindu works on nmsic

are of uncertain date, but seem to be n-latively

late. Like much of Sanskrit literature, even

when dealing with technical subjects, they are

written in verse. Thej' exist for the most part as
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yet only in manuscript. The most important are
the Hamylladarpinia of Damodara, the fSariigita-

narayana by Xarayana, the Hamgltarattmkara of

SarngaUeva (edited by Tching, Po<jna, 18!)7), the
Kayuclbodha of Somanatha (edited by Gharpure,
Poona, 1895), the Ragamiita of Ksheniakara and
riuiny others of less value.

The oldest scale of the Hindus, the VelSvali,
consists of only five tones, F, G, A, C, D, and 13

identical with that of the Chinese. In the course
of time two tones were added, and A was taken
as the starting-point. Thus a scale identical

with our A major was obtained. A scale was
known as Hiaragrama or iSaptaha, and the dif-

ferent tones were designated by the .syllables Sa,
Hi, Ga, Ma, Pa, Dhai, \i. Each of these syllables

denoted not only the fundamental tone, but was
applied equally to all its chromatic alterations.

Within any scale three tones were designated
by special names. These were the first, third,

and fifth, knowTi as Anxa, (Sraha, and Xt/asa re-

spectively. Their function is stated in the Sam-
gitaniirui/ana " "The note Graha stands at the Ije-

ginning and Xyasa at the end of a song. Ansa is

the leading note ; it gives to the melody its par-

ticular character and is used the most frequently,

and the other notes are subordinated to it as to

a ruler." The seven tones of the scale were
repeated three times in succession, and thus a
compass of three Asian or octaves was obtained.

The difTerent tones were classified as major tones,

minor tones, and semitones. Each major tone
consisted of four quarter tones, each minor of

three quarters, and each semitone of two quar-

ters. These subdivisions were called xrutis, of

which each octave had 22. Major tones
were the first, fourth, and fifth, minor tones the
second and sixth, semitones the third and seventh.

The RugavViodha admits the possibility of no less

than 900 modes, but enumerates only 36. Even
out of these only 23 are recognized as having
practical value. These 36 modes were divided

into 6 primary called Ragas, and 30 sec-

ondarj' modes called Raginis. The number of

Eagas was determined by the number of seasons,

which in India is six. An attempt was made to

have each Raga express, as closely as possible,

the character of the season to which it corre-

sponded. It also was improper to play a Raga
at any other season than the one of which it was
the expression. Musical notation by means of

a staff was unknown to the Hindus. Tlie differ-

ent tones were represented by their initial con-

sonants with lines drawn above or below to indi-

cate to which Asian or octave the particular
tone belonged. Embellishments and marks of

expression were represented quite definitely by
means of small circles, ellipses, chains, curves,

horizontal and perpendicular lines. The end of a
phrase was indicated by a lotus-flower.

Of the musical instruments the Vina (q.v.)

was the principal one, and is still used to-day in

India. The Magotidi was also a .stringed instru-

ment with four strings. Among the varied in-

struments the principal ones were the Basarre.
a flute with seven holes, and the sankha. a kind
of trumpet made from a sea-shell. From the
perfection of the Vina it can easily be inferred
that India was far in advance in the art of music
over all other Asiatic countries of antiquity. In
spite of the complicated theoretical system, com-
posers employed chiefly the iriraga, our modem
A major. The minor mode occurs also, but very
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seldom. In the religious cult of the Hindus
music was of primary importance. Music, both
vocal and instrumental, was strictly regulated
by laws. The former was called Oana, the latter

Vadya. Pantomimes were known as Xrlya; and
a combination of all was designated by the term
Sanglta. Consult : .Jones, "On the Musical Modes
of the Hindus," in Asiatick Researches, vol. iii.

(Calcutta, 1792), reprinted in his Works, vol. iv.

(London, 1807); Paterson. "On the GrSma.s or
Musical Scales of the Hindus," ib., vol. ix. (ib,,

1807); Bird, The Original Miscellany, Being a
Collection of the Most Favorite Airs of Bin-
dostan (Calcutta, 1789) ; Tagore, Hindu Music
from ^'arious Authors (ib., 1875) ; Schroder,
Indiens Liiteratur und Culiur (Leipzig, 1887);
Day, The Music and Musical Instruments of
Southern India and the Deccan (London. 1891).
What strikes a student of the original Hindu

melodies is the great discrepancy between musi-
cal theory and actual practice. Evidently the
composers disregarded theoretical speculations
and wrote according to the dictates of their ear

;

for all the melodies are found to be written ex-

actly in our major or minor modes, and can
be harmonized accordingly without the least dif-

ficulty.

HINDUSTAN, hin'doo-stan', or HINDOO-
STAN. The land of the Hindus. A portion of

India situated north of the Vindhya llountains
in the valley of the Upper Ganges. The name
has been used loosely as a designation of the
Indian Peninsula. See IxDLi.

HINDUSTANI ( lun'dno-sta'n* ) LAN-
GUAGE AND LITERATUBE. Tlie lingua
franca of Xorthem India. This is in structure
an Indian language, descended from a sister

dialect of the ancient Sanskrit through mediaeval
Prakrit vernaculars. Hindustani is divided
into nearly sixty subdialects, which in the east-

ern portion of its district are approximate Ben-
gali, and in the south and west closely resemble
Marathi and Gujarati. The territory of Hindu-
stani, which is the vernacular of nearly 100,000.-

000 people, covers some 248,000 square miles. The
standard dialect is the Br.ij Bhnsha, spoken in

the districts of Delhi, Agra, and JIathura, Hin-
dustani abounds in Turkish, Arabic, and Per-
sian words, as well as in numerous borrowings
from Dravidian and Kolarian dialects. In this
form it is called Urdu, which in Turkish signi-

fies 'camp.' This term is a relic of the Moham-
medan invasions of the countri- around Delhi in

the twelfth century, when conquerors and con-

quered sought to find a speech which they might
each understand. During the nineteenth century-

the vocabulary of the language was purified to a
great extent of the foreign element, and the usage
of native words as far as possible has since been
preferred. Hindustani without these non-Indian
importations is called Hindi or High Hindi.

In structure the language is analytic. In this
it resembles the other modern Indian languages,
as well as Persian, and in many respects Eng-
lish. It forms cases, tenses, etc., by postpositions,
periphrases, and the like. Tluis from ghar, 'house'
(Sanskrit grha) , is formed the genitive ghar ki'i.

ablative ghar se, instrumental ghar ne, while the
plural of the same cases is gharOn ka. gharOn se,

gharon lie. Tliere are two genders, two numbers,
two voices, and nine tenses in common use. e.g.

main dekhta 'I see,' main dekhta hun 'I am see-

ing,' main dekhunga 'I am going to see,' tnain ne
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dckhS liai "1 linvo soon' (lit. "Iiy me it lias been

seen"), ami so forth. Hindi is writton in the

Ui-vaiiagari alplialut. like .Sanskrit and Marathi,
while Irdii employ^ the IVrso-.Xnibie >erii)t with
three additional characters to represent specifi-

cally Indian sonnds.

llindn^tani literature is very abundant, al-

tlionf,'li for the mo.-t part it rises little above
medi;icrity in character. It be;.'in» with the

Prilhriruj fttistiu, by t'hand Bardai (alio\it A.i).

1200). who ri'latcd in his lonf; lioeni the history

of Prithviraja 11., the last Hindu King of Delhi.

Jluch of the literature consists of translations

from the Sanskrit, as well as from Persian and
Arabic. The most noteworthy specimens of this

particular class of work are the Ui'iiiiiiiinn of

Tulsdas, bejjun a.d. 1575. and the Hugh u liahUr,

"(.iarden and Sprinfr." which Amman <if Delhi

translated from the Persian collection of stories

called the "History of llie Fo\ir Dervishes" at the

be^'iiuiin'.' of tlie ninelecnth century. History

and the drama also find their place in this litera-

ture, which is the most important in modern
India.

Bibliography. Green, Practical Ilindustani

Graiiimar (0.\ford. 1895) : Greaves. (Iramniar of

.Uof/oii Hindi (Benares. 1896): Vinson, Manuel
lie la langue Hindouslani (Paris, 1899) ; Hoernle,

Comparalirc (Irammar of the Oaiidian LaiKjuaiies

(London. 1880) : Fallon. TtiiidiiHlani-F.ii<]Hsh Die-

tinniirii (Benares. 1879) : Garcin de Tassy. His-

toire de la litti^rature hindotie ct hi»dou.<t<tanie

(3 vols., Paris, 1870-71): Grierson. Modern
Vernacular Literature of Hindustan (Calcutta,

1889).

HINGE (ME. henge, from hengen. secondary
form of hangen. to hanp). The pivots or joints

on which door*, shutters, etc.. revolve. Tlie

simplest form of hinfre is a projection cut upon
the substance of which the door is made and
fitted into a hole. This is sometimes done with
wooden shutters, and there are examples extant

of stone shutters hinged in this manner. The
cathedral of Torcello. near Venice, which dates

from the eleventh century, still has the windows
protected with shutters formed of larjie slabs of

stone, hinged on stone pivots. During the Mid-
dle -Ages hinges, as well as every other us<>ful

article, were made subjects of ornamentation.

The earliest ornamental hinges date from about

the tenth century. The first examples are

cramped and stiff, and the scrolls are frequently

terminated with animals' heads. In the Early
English and Decorated styles, the hinges and
other metal-work were very elaborate and beau-

tiful in design, and fref|uen(ly extended over the

whole of the doors. In the Pcrpendioilar style,

hinges were usually very simple in form, the

paneling of the woodwork not admitting of much
ornamental ironwork. In modem time^ hinges

are chiefly made of brass and iron, and unless

intended for decorative effect are fitted on the

edges of the doors and shutters, where they are
concealed. The revival of media>val architecture

has given an impulse to the manufacture of

ornamental metal-work, and hinges of varied and
good design are produced.

HINGHAM, hing'om. A town in Plymouth
rminty. M:i~~.. coniprising the villages of West
Hingham, Soiith Hingham. and Hint'liam Centre:

17 miles southeast of Boston: on Massachusetts
Baj-, and on the New York, New Haven and
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Hartford Rjiilroad (Map: Massachusetts, F 3).
It has D«'rby Academy, a public library, and an
old meeting-house which dates from lliSl. The
government in administered by town meetings.
Population, in 1890, 45G4 ; in 1900, 505U. Hing-
ham was .settled in 1033, and was known as Bare-
cove until lti;J5, when it was incorporated uniler

its present name. It was the home of Gen.
Benjamin Lincoln. .Tohn A. Andrew, and .lohn

D. Long, and the birthplace of .James Hall, the
eminent geologist. Consult Lincoln (and otliers).

History of the Town of Bingham (Cambridge,
1893).

HINK'SON, Mrs. Katiiarink (maiden name-
Tyxa.n I , llSDl— ). An English novelist and
verse-writer, born in Dulilin, Ireland. She was
educated at the Dominican Convent of Saint
Catherine of Sienna at Drogheda. Ireland. In
1893 she married H. A. Hinkson, and took up her
residence in London. She is favorably known for

her verse contained in Louise de In \'iilliire and
Other I'ormx (1885) ; Hhamroeks (1887) : Cuehoo
Songs (1894): Ballads and Lyrics (1897); The
M'iiul in the Trees (1898) : and CoUeeted I'oems

(1901). She also portrayed pha.ses of Irish

character in a series of pleasant novels, com-
prising chieflv: .1 Cluster of yuts, short talcs

(1894) ; The'Way of a Maid (1895) ; O, What a,

I'laque is Lori' (1890) : The Handsome Hnnidons
(1898) : The Dear Irish flirl and She Walks in.

Heautii (1899) : Three Fair Maids and .1 Daiigh-

Kr of the Fields: (1900); .1 tlirl of flalicay

( 1901 ) : The Handsome Quaker ( 1902) ; .1 King's

M'oman (1902). For an appreciative estimate

of Mrs. Hinkson as a poet, consult William
.\rcher. Poets of the Younger Qetteration (New
York, 1902).

HINLICHE, ^n-l&'cha, 'Southern People.' A
pastoral tribe of Araucania, wandering over the
southern pampas of Argentina. They live in

portable tents of skins and subsist entirely upon
meat derived from their herds of horses, cattle,

and sheep. They are skillful artificers in leather

and iron, while the women make rugs of ostrich-

skins and weave woolen blankets and ponchos of

su|>eriiir <|iiality.

HINNOM, Valixy of. A ravine in or near
.Tenisalem. The precise location has not yet lx?en

determined. Scholars differ as to which of the

three valleys. Kidron, Tyropccon. or Wady er-

Rabahi, is likely to have been called the Valley
of Hinnom. .Tewish and Arab tradition favor

the first, which runs east of the temple elevation.

A majority of recent investigators prefer the last,

which is south of the present city. Much prob-

ability, however, seems to attach to the I'yro-

p(Pon. In Enoch xxvi.. the ravine over which the

author marvels is evidently the N'allcy of Hinnom.
and it is imqucstionably identical with the

Tyropceon. lying between Mount Zion and the

western hill. Consequently a writer familiar

with .Terusalem and living toward the end of the

second century n.c. located the Valley of Hinnom
in the Tyropn'on. The chief objections are that

if the city ilid not in preexilic times extend be-

yond the Tyropfpon. there ought to be some re-

mains of walls there, and that, if the Tvropteon
was within the city, the sacrifices of the first-

born to Moloch would have been made in the im-
mediate neighborhood of the Yahweh tcmnle.

But whatever the extent of the city, it is highly
improbable that important sanctuaries were left
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unprotected outside the walls. That Solomon
should Ijuild temples to C'hemosh and Moloch,
the gods of tlie conquered Jloabitish and Amnion-
itish dependencies, was only natural ( 1. Kings
xi. 7). These shrines would not be far from the

royal sanctuary. When even kings like Ahaz and
Manasseh oli'ered their firstborn, and questions

such as those in Micah vi. 6-7 could be asked in

Judnh touching the expediency of making similar

.sacrifices to Yahweh, there is no reason to sup-

pose that the inhabitants of Jerusalem objected

to having ofTerings of the firstborn made to

Moloch near the Yahweh temple. A later addi-

tion to I. Kings xi. 7, found in the Greek version,

states that Solomon also built a temple to Ash-
taroth. (See Astarte. ) This is not improb-
al)lc, liut it may simply reflect the memory of the

actual existence of such a sanctuary in the valley.

The sites had probably been occupied long before

Solomon by Canaanitish shrines. The name of

the valley is quite obscure. Its full title seems
to have been either "Valley of the Sons of Hin-
nom" or "V'alley of the Son of Hinnom." The
former is found in II. Kings xxiii. 10. and often

in the best manuscripts of the Greek version ; the

latter in .Joshua xv. 8 and xviii. 16. where the

abbreviated form Valley of Hinnom is also found,

and in II. Chron. xxviii. .3, .xxxiii. 6; Jer. vii. 31-

32. xix. 2-0. .xxxiii. 3.5. Hinnom was regarded by
the Greek translators as a proper name, and
many modern authors take the same view. But
as the name is changed in Jer. vii. 32, xix. 6, to

'Valley of Slaughter.' it probably originally sug-

gested a pleasant meaning. It has been conjec-

tured that the name of the divinity worshiped in

the valley was Ben Naaman, 'pleasant son,' which
may have been a descriptive title of Tammuz.
Another explanation, necessitating no alteration

of the consonantal text, is thaf hinain meant in

this connection 'sexual enjoyment,' and that the

participants in the licentious rites, practiced at

the shrines and in the gi'oves of this valley were
called 'sons of joy.' In the Babylonian Talnuid
{Eruhin, 19 a), Hinnom is connected with the

word hinuin used in the sense of levity, licen-

tiousness. The meaning of the root is 'to be
jocund,' and the word hinnom should probably

be connected with it. At one of the sanctuaries

in this valley children were passed through the

altar-fire to Moloch. It is not evident whether
the phrase implies a burnt-oflfering or an ordeal
by fire. But .Tosiah defiled one of the chief sanc-

tuaries, the Taphet. later pronounced Tophet to

suggest hoshcth, 'shame.' What basis there is

for the medi.Tval rabbinic statement that per-

petual fires were kept up in this valley for con-

suming dead bodies of criminals and carcasses of

animals, cannot be ascertained. If Tophet was at

the southern end of the Tyropa?on, near Siloam.
this cremation of refuse would be outside the city

limifs. The apocalyptic expectation in the sec-

ond century of a final battle between the nations
and Israel outside of the holy city seems to have
rested upon this feature of the surroundings.
Here the enemy would be consumed, and the pious
who should go up to the temple in .Terusalem
on Sabbaths and at new moons would look with
satisfaction upon the carcasses consumed by fire

and worms (Is. Ixvi. 23-24). The same iilea is

foun<l in Knoch xxvii. Gradually the term Oe
Hinnnni. or .\ramaized. Gehenna, came to be used,
not of this valley in Jerusalem, but of the sub-

terranean Tartarus to which it was the entrance;

of the unseen place of final punishment of the
impenitent; of the sudden destruction of both
soul and body; or figuratively, of the inner con-
demnation of spiritual loss. On the geographical
question, consult: Warren's article "Hinnom,"
in the Hastings liihle Dictionary ; Conder's ar-

ticle "Jerusalem," in the Encyclopedia Bihlica

;

George Adam Smith, Historical Oeoffraphy of the

Holy Land (London, 1897). See Gehenna;
Hell; Judgment, Final; Eschatoloqy.

HINNY (Lat. hinna, hinnus, Gk. IVi/os, or
yinnns, Gk. yhvos, mule from a stallion and a
she-ass). The hybrid produced between a horse
and a female ass. It is smaller than a mule, but
the body is more bulky in proi)ortion to the legs,

and its strength is inferior. It is less valuable
than the mule, although more docile. The hinny
is rare. It was described by some of the earlier

raturalists as a hybrid between the ox and the
ass.

HINOYOSSA, he'noi-os'sa, Alexander d'.

The director of Nieuer Amstel, a Dutch colony
established on the east bank of the Delaware in

1656, and afterwards Governor of all the set-

tlements on that river until the conquest of Xew
Netherland by the English. Hinoj'ossa was born
and died in Holland, and his activity in the
Dutch settlements of America extended from 1656
to 1074. He came to New Amsterdam in 1056 as
lieutenant in a small force of soldiers accompany-
ing 150 Dutch emigrants, and succeeded Jacob
Aldrichs as director of Nieuer Amstel in 1659.

His position was a trying one on account of the
conflicts of authority which were continually
disturbing the colony, especially in regard to

taxation. Appeals to Holland were frequent, and
Hinoyossa refused to recognize the authority
of Director Stu^'\'esant, of New Amsterdam, who
had the supervision of the commissioners com-
posing the government of the colony. As an in-

vestment the latter was not at first profitable,

owing to sickness and dissension among its mem-
bers ; but Hinoyossa governed so vigorously and
wisely that all attempts by the West India Com-
pany to secure control failed. Confident of his

own ability and seeing the necessity of a single

and undisputed authority, Hinoyossa went to

Holland in 1663 to ask for the entire direction

of all the Delaware settlements, which was
finally given to him. Director Stuyvesant for-

mally transferred his authority, and the Swedes,
who had rival settlements there, after a fruitless

effort to resist the change also became obedient,

and accepted Hinoyossa's control. On the Eng-
lish conquest of New Netherland Hinoyossa re-

turned to Holland and became a soldier in the
Republican Arm_y in the great war with Louis
XIV.

HINSDALE, hinz'dal, Bx-rke Aaron (1837-

1900), An American educator. He was born in

Ohio, and was educated at Hiram College, where
he was a pupil of James A. Garfield. In 1861

he entered the Campbellite ministry, preaching

in Cleveland and other places, and in 1866 was
chosen assistant editor of the Christian Standard.
Three years later he became professor of history

and English literature in Hiram College, and
from 1870 to 1882 was its president. After a few-

years' service as superintendent of schools at

Cleveland. Ohio, he was appointed professor of

the science and art of teaching in the T^niversity

of Michigan in 1886. Among his publications
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are: Genuineness and Aulhrnticily of the Oospels
(1870); Jewish Christitin Church (1878); Ec-
clcsiaslical Traditions (187U); The Kepultlican

Textliook (1880); Garfield and i:dueation

(1881); The Old XorlhuesI (1888); How to

atudy and Teach Uistory (1894): Teaching the

I.anijunye Arts (18!)t!); and Horace Mann ami
the Common-School h'cricat in the I'nittd •Slates

(18118). Ho :ilsci (.(liti'd tlie hifc and Works of
Jajncs .1. Garfield (2 vols., 1882-83).

HINTEBLAND, liiii'trT-liiiit (Ger., back ter-

ritory). A term that came into (general use at

the time of the [lartition of Kast Africa between
Oermany ami England in IS'.M). The doctrine of

the hinterland is the claim of German diplomats
that when a power takes possession of a strip
of seacoast, its rights extend inland indefinitely,

or until its territory reaches the recognized
boundary of some other power.

HINTON. A city and the county-seat of

Summers County. W. Va.. 100 miles southeast of

Charleston ; on the New River, and on the Chesa-
peake and Ohio Railroad (Map: West Virginia,

D 4). It is a railroad division headquarters
with repair-shops, etc., and has also sawmills
and other industrial establishments. Population,
in isno. 2.570: in 1900, 37(i3.

HINTON, ,James (1822-7.5). An English
aurist and metaphysician, born at Reading. He
received his education at the Hospital of Saint
Bartholomew, and began to practice in London
about 18.50 as an ear specialist. Besides leetvir-

ing upon his chosen subject in Guy's Hospital,

from 18G2 to 1874, he published: ilan and His
DirelUnyPlaee (1859): Life in \ature (1802):
and The J/i/.s/rn/ of Pain (1805). Two of his

books upon similar subjects were issued posthu-
mouslv. EUice Hopkins edited his Life and Let-
ters (1878).

HINZPETER, hints'pa'ter, Georo Ernst
( 1827— I . A (German educator, born at Bielefeld,

where he taught after his university course at
Halle and Berlin. The Crown Prince's tutor.

Hinzpeter became a privy councilor and member
of several governmental boards after Wilhelm II.

came to the throne, strongly inlluenced the Em-
peror's educational policy, and in 1890 was
prominent in the Berlin Conference on Higher
Education. He wrote Kaiser Wilhelm II. (9th

ed. 18S9).

HIOGO, hy./gA. or FIOGO. A part of the
Ja|iaM('so town of Kobe (q.v.).

HIONG-Ntr, hyong'nw'. By this name the
Chinese chroniclers designate a people of Turkish
or Tatar race who, some two centuries B.C.,

foimded a powerful kingdom in Central Asia,

conquered "Turkestan, and made inroads into

China. The kingdom of the Hiong-Xu lasted un-
til the middle of the first century .\.D., when it

split into two sections, of which the noftheru
soon disappeared from history. Some identify

the Huns with the Hiong-Xu. The Chinese ac-

count of this people was published (in transla-

tion) in the Journal of the Anthropolotjieal In-

stitute (London) for 1874. Many ethnologists
see in tlie IIiong-\u the ancestors of the Turks.

HIOUEN-THSANG, hf-wfn-tsang'. A cele-

brated Chinese Buddhist traveler, who visited

110 places of India in the first half of the
seventh century (029-6451, and gave an account
of the condition of Buddhism at that period

in India. His interests being chiefly religious,

he did not enter much into iletails concerninj;

the HiK-ial and political condition of India. His
narrative, however, gives many curious facts

which he observed, and, possessing a high de-

gri-o of trustworthiness, is one of the most
important documents for the history of India at

that time. Apparently he traveled alone, or
with a few occasional companions, and wore the
garb of a religious mendicant. It does not ap-

)>ear that the account of his travels was written
by himself. The first of the two works relating

to them is a biographical notice of him, in whicli

his travels form a principal feature; it was com-
posed by two of his pupils, Hoei-li and Yen-
Thsong. The latter liears the title of Ta-thang-
si-yu-l:i. or "Memoirs of the Countries of the
West, published under the Tliang," and was
edited by Pien-ki. Both works have been pub-

lished in a French translation by the ("hinese

scholar JI. Stanislaus .Tulien in his liistoirc

de la vie de Hiucn-Thsang (18.53), and his Mf-
moires sur les contrives occidenlalcs, jiar Iliuen-

Thsang (1857-58). For his biography, consult

Boal. I.ifr of Uiuen-Tsaing (London, 1888).

HIP-JOINT. A ball-and-socket joint, formed
by the reception of the globular head of the thigh-

tone (or femur) into the deep pit or cup in the

OS innominatum. which is known as the acctahu-

lum (so called from its resemblance to the vine-

gar cups used by the Romans). If the variety of

the movements of this joint—viz., flexion, exten-

sion, abduction, adduction, and rotation inward
and outward—and at the same time its great

strength are considered, it may well claim to be
regarded as the most perfect joint in the whole
tod.v.

The ligaments are usuallj* described as five in

number: (1) The capsular; (2) the iliofemoral

;

(3) the teres or round; (4) the cotyloid; and
(5) the transverse. The capsular ligament ex-

tends from the edge of the cup to the circum-

ference of the neck upon which the ball is car-

ried, inclosing the bony parts in a strong sheath.

The ilio-femoral, or Y ligament, is merely an ac-

cessory band of fibres which give increased

thickness to the capsular ligament in front, where
strength is specially required. The great use

of the capsular ligament is to limit the extension

of the hip-joint, and thus to give steadiness to

the "rect posture. The only other ligament re-

quiring notice is the teres, or round ligament,
which is in reality triangular rather than round,

and has its apex attached to the head of the
thighbone, while its base is connected with the
cavity of the acetabulum. Its use is not very
clearly known, but probably is to support and
protect vessels giving bloojl-supply to the head
of the bone. It is sometimes absent in ciises in

which no special weakness of the joint was ob-

served during life, and is of by no means constant
occurrence in mammals. The joint is much
strengthened by a large number of surrounding
muscles, some of which are of considcr.ible power.

In such a joint as this, although the ligaments
materially assist in preventing dislocation, it is

obvious that the articular surfaces cannot, under
ordinary circumstances, he kept in apposition

by them, inasmuch as they must be loose in their

whole circumference, to permit of the general
movements of the joint. The experiments of

Weber have shown that atmospheric pressure is



HIP-JOINT. 91 HIPPIAS.

the real power by which Uie liead of the femur is

retained in the acetabulum wlien the muscles

are at rest.

DisEA.SE OF TUE HiP-.JoiNT. Hip-disease dif-

fers in so many points of importance from other

joint-diseases, and is so serious an artection that

it requires a special notice. Its connection with

the scrofulous or strumous diathesis is more dis-

tinctly marked than that of most other joint-

diseases, and it almost always occurs before the

age of puberty. It is essentially a tubercular

inflammation of the hip-joint. Its beginning may
be often associated with some trivial occurrence,

such as over-exertion in a long walk, a sprain in

jumping, or a fall.

In the early stage of the disease, the whole of

the structures of the joint are inflamed, and by

proper treatment at this period the morbid ac-

tion may be sometimes subdued without any
worse consequences than a more or less rigid

joint. Usually, ho\iever, abscesses form around
the joint, and often communicate with its inte-

rior; and the acetabulum, and the head and neck

of the thigh-bone, become disintegrated, softened,

and roughened. In a still more advanced stage,

dislocation of the head of the thigh-bone com-
monly occurs, either from the capsular ligaments

becoming more or less destroyed, and the head of

the bone being drawn out of its cavity by the

action of the surrounding muscles, or from a

fungous mass sprouting up from the bottom of

the cavity, and pushing the head of the bone be-

fore it. It is of e.\trenie importance that the

symptoms should be detected in an early stage

of the disease, and surgical aid at once be sought.

As the disease advances, abscesses, as already

mentioned, occur around the joint, which some-
times, from the tension they exert on the obtura-

tor nerve, occasion extreme pain in the inside of

the thigh. True shortening of the limb now takes

place, whic'n at the same time becomes adducted
and inverted. From this stage, if the general

health is good, the patient may be so fortunate

as to recover with an anchylosed (or immovable)
hip-joint ; but occasionally a condition of exhaus-
tion conies on. the tubercular proco-is exhibits

itself in the lung", and elsewhere, and de-atli finally

supervenes from the prolonged septic ])rocesses.

The duration of the disease may vary from two
or three months to ten or more years. The
essential factor in the treatment of these cases

is complete immobilization of the joint for a

protracted period by means of plaster splints or
rigid metal braces. With this must be combined
nourishing food, fresh air. and sunlight, with
general exercise of the body as early as is prac-

ticable.

HIPPAKCHTJS, hipplir'kus (Lat., from Gk.
"Iiriropx»>) ( tl. between B.C. 101 and 12(5). A
Greek astronomer and mathematician. He was
born in Xictea. Bithynia, hut his astronomical
work was done on the island of Rhodes, and pos-

sibly also in Alexandria. Of his personal history

nothing is known. He was the founder of gen-

uinely scientific astronomy, and also of a part of

that science which lies on the border-land of

astronomy and geometry, viz. trigonometry. In
this field he computed a table of chords, which,
although lost, is known to us through the works
of Theon of Alexandria (q.v. ). who wrote about
A.D. .30."). It is probable, too. that this is the
Hipparchus who wrote on comlunatorv analysis,

and that the Arabs were correct in attributing to

Vol. X—7.

him a knowledge of the quadratic equation. Cer-
tain it is tiiat Ptolemy was indebted to him for

much of the Almagest (q.v.). According to Ka-
bricius, Hipparchus wrote nine separate works;
but of these onlj' the Commentary on Aratus has
come down to us. From the Almagest we learn

that it was Hipparchus who first discovered the
precession of the equinoxes, determined the place

of the equinox among the stars, invented solar

and lunar theories, invented the astrolabe (q.v.),

and drew up a catalogue of upward of 1000 stars,

determining the longitude and latitude of each
(this catalogue has been preserved in the Alma-
gest). As Ptolemy was also an astronomer,
there is some diliicultj' in allotting to each his

meed of praise for the discoveries mentioned in

the Almagest, which ditliculty has given rise to

some discussion. Consult: Delambre, Uistoire

de I'astronomie ancienne (Paris, 1817); Berger,

Die geograpliischen Fragmente des Hipparch
(Leipzig, 1870) ; Wolf, Gesckichte der Astrono-
niie (Munich, 1877).

HIPPARCHUS (C.5.5.5-.5U B.C.). The son

and one of the successors of Pisistratus, tyrant
of Athens. On the death of Pisistratus (B.C.

.')27), Hipparchus and his older brother., Hippias,

kept the government of Athens in their hands.

Ilipparcluis interested himself in art and litera-

ture, as hi-i father had done. He was murdered
by Harmodius and Aristogiton in 514, at the

Panathena-a, probably in revenge for a personal

insult, though the Greeks of the next century

commonly considered the murderers as patriots

and saviors of their country.

HIPPA'RION (Neo-Lat., from Gk. lirTrdpio^

pony, diminutive of mtttos, hippos, horse). A
fossil hor.se, somewhat smaller than the Asiatic

ass, remains of which have been found in Upper
Miocene rocks of Xorth America and in the

Pliocene deposits of North Africa, Asia, and
Europe.

HIP'PEL, TiiEODOR Gottlieb vox (1741-001.

A German humorist and satirist, born at Kijnigs-

berg. After traveling in Russia, he settled in

his birthplace as tutor and student of law, and
in 1786 became Privy Councilor of War and
president of the town. He published: Ueber die

Ehe (1774. edited by Brenning. 1872); Veber
die biirgerliche Verbesserung der Weiber (1792) ;

Lebenslaufe nach aufsteipender Linie. nebat

Beilagen A. B. C. (1778-81. edited by Ottin-

gen, 1883) ; and Ueber weibliche Bildung
(1801). In these works he attempted to express

and popularize the philosophy of Kant's Kritik,

then unpublished. Of a more satiric and political

nature are: Zimmermann I. tind Friedrirh I J.,

von Johann Heinrich Friedrich Qiiittenbaiim

Itildschnitzer in Hannover (1790) , and Kreu: und
Qufr::;iige des Hitters A. bis Z. His other works
include some hymns: the idyllic Hand:eichnuiirien

naeh der \atur (1790): the drama Drr Mnnn
naeh der TJhr (2d ed. 1771); and Veber das

Kiiniqsberger Stapelrecht (1791). His collected

works were published at Berlin in fourteen- vol-

umes (1827-38). Consult his autobiography
(Gotha. ISOl).

HIPTIAS (Lat., from Gk. "Iirxfoj) ( ?-c.490

B.C.). A tyrant of Athens, son of Pisistratus,

upon whose death (B.C. 527) he assumed the

government in conjunction with his brother Hip-

parchus. According to Thucydides, the govern-

ment of the brothers was conducted on the same
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principle as that of their father, and many dis-

tinj^uished jjoets, including .Siniunides of C'eos and
Anacreon of Teos, lived at Athens under their

patronage. After the assassination of Hippar-

elius, in B.C. 514, Hippias seized the reins of

government alone, and avenged the death of his

lirotlier by imposing extraordinary ta.xes, selling

ollices, and putting to death all of whom he enter-

tained the least suspicion. At length, however,

his despotism was overthrown. The Delphic

oracle was bribed to enjoin the Lacediemonians

to free Athens from the Pisistratid;e, and after

one or two unsuccessful attempts the tyranfs

old enemies, the Alema-onida-, to whom Megacles

belonged, supported by a Spartan force under

Clcomenes. defeated Hippias in the field, cap-

tured his children, and compelled him anil all his

relatives to leave Attica (B.C. 510 1. As soon as

they had departed, a decree was passed condemn-

ing the tyrant and his family to periK'tual ban-

ishment, and a monument commemorative of

their crimes and oppression \va.s erected in the

Acropolis. After s|x>nding some time at Sigeum,
Hippias went to the Court of Darius, and incited

the first war of the Persians against the Euro-

])ean Greeks. He accompanied the expedition

sent under Datis and Artaphernes. and persuaded

the Persians to land at Marathon. U cannot be

determined whether he was killed .during the

battle or whether he died at Lemnos on his

return.

HIPPIAS OF EO^IS (c.460 B.C.-?). A Greek
mathematician, writer. <liplomat. and philosopher.

He was a teacher of renown, a man of great pre

tense, but a scholar of little originality. His

teaching, for which his pupils were compelled to

pay heavily, was directed to the practical end of

success in a worldly waj', to display, and to

ability in public address. It is probable that he

is the Hippias mentioned by Proclus (on the

authority of Geminus) as the inventor of the

qnadratrix. a curve originally desigiied, it is

thought, for dividing an arc in a given ratio,

but which also lends itself readily to the quadra-

ture of the circle. (See QuAnRATfRE.) This

curve, however, usually bears the name of Dinos-

tratos. si,n,. he studied it with so much care.

HIPPID'IXJM. An extinct ancestor of the

horse. Sec HoR.SE. Fossil.

HIP'PO ( Lat., from Gk. 'Iirircii', llipjion) . or

Hippo Regius. A Phoenician colony in North
Africa, later a favorite residence of Masinissa,

King of Numidia. of which the scanty ruins are

yet to be seen, near Bona. Algeria. Hippo was
a flourishing trading city under the Roman rule,

and in later years the see of Saint .\>igustine.

who died here in A.D. 430. just l)cfore the de-

struction of the city by the Vandals.

HIP'POBOS'CID.a; (Xeo-I.at. nom. pi., from

Gk. liriro/Soo-itis, hiitpohoskox. feeding horses, feed-

ing on horses, from In-Tof, hippos, horse +
picKftv, finskcin, to feed). A strange and impor-

tant family of dipterous insects which are para-

sitic upon birds and mammals, and which are

popularly known by the name of 'bird-ticks.'

Thiu is misleading, since they are not ticks, and
arc not confined to birds, although the adults

live and move quickly about among the feathers

and hair of birds and mammals. Unlike most
other external parasites of the higher animals,

many of them possess wings, although they are

otherwise modified as the result of their parasitic

HIPPOCRATES.

life. Their development is very abnormal, and
dilfers from that of all other insects. The eggs

hatch and the larva' develop within the mother,
and are extruded only when ready to transform

to pupiB. Ilippubusva ((/iiiMU is a winged species

which occurs on the horse, and is known in Kng-
land as the 'forest lly.' .Uclophaijus oiiiiiis is a
wingless form, and occurs on the sheep. One of

the commonest of the North American species

is Olfrrsia Aiiicriiuiia, which is found upon cer-

tain birds, like the horned owl, certain hawks,
and the ruflcd grouse. The s|)ecies of the geniis

Uipo])tena may, while still winged, live on birds,

but afterwards thej' lose their wings, and are

then fountl on mammals.

HIP'POCAM'PTJS. Sec Sea-Horse.

HIP'POCRAS (from Vr. hippocras. hypocras,

from L.!!"!:. Hippocrates, Gk. 'iTriro/tpdTijs, Hip-
pokrates, a famous Greek physician). An aro-

matic medicated cordial, formerly much used

in Great Britain. It was made of spiced wine,

mixed with sugar, lemon, aromatic tincture, or

other ingredients.

HIPPOCRATES (Lat., from Gk. 'iTrn-oKpdTiyr,

IliplHikrah's] ( c.4(i()-;i57 B.C.). A Greek physician,

the most celebrated of antiquity, and justly

called 'the father of medicine.' He was the sou

of Heraclidcs, also a ])hysician, and belonged to

the family of the Asclepiada', being either the

nineteenth or seventeenth in descent from .Kscu-

lapius. His mother, Pha'narete, was said to be

descended from Hercules. He was horn in the

island of Cos. Ho is said to have been instructed

in medicine by his father and by llerodicus, and
in philoso|ihy by Georgias of f.eontini, the soph-

ist, and Dcmocritus of Abdern. whom he after-

wards cured of insanity. After spending some
time in traveling through diirennt parts of

Greece, he settled and ]iracticed his profession

at Cos, and finally died at i.arissa, in Tliessniy.

He is said to have passed the ago of a hundred.
We know little more of his personal history than
that he was highly esteemed as a physician and
an author, and that he raised the medical school

of Cos to a very high reputation. His works
were studied and quoted by Plato. Various
stories are recorded of him by Greek writers,

which are undoubtc<lly fabulous; and legends re-

garding him are foimd in th^ works of Arabic
writers, who Icrtii him Bnkr.Tt. while the Euro-
pean story-tellers of the Middle Ages celebrate

him under the name of Ypocras. Tho works
hearing the name of Hipiiocrates, and termed the

Hippocratic collection, are 7'2 in niimber, and in-

clude many treatises by his sons, Thessalus and
Draco, by his son-in-law, Polybus, and by others.

The following are considered authentic: Epidrm-
ics : Rcfjimcn in Aciitc Discasrs on Air, Wfitrr.

and I'lacrs : On M'ounds of the Head; parts of

the Aphorisms : and parts of the I'roijnostics ; the

work on Ancient Medicines ; Joints; Fractures;
The Vse of the Jjcver : JiOic ; TUcers ; Uo'mor-
rhoids; The Haered Disease: Fistulw; and On
the Duty of the Physician, as well as the Oath.
Hippocrates divides the causes of disease into

two principal classes—the first consisting of

the influence of seasons, climates, water, situa-

tion, etc.. and the second of more personal

causes, such as the food and exercise of the in-

dividual patient. His belief in the influence

which diderent climates exert on the human
constitution is very strongly expressed. He
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ascribes to this influence both the conformation

of the body and the disposition of the mind, and
lionce accounts for tlie difference between the

Greet: and the Asiatic. The four fluids or

liumors of the body (blood, phlegm, yellow bile,

and black bile) were regarde-l by him as the

primary seats of disease; health was the result
' of the due combination (or crasis) of these, and
illness was the consequence of a disturbance of

this crasis. When a disease was proceeding fa-

vorably, these humors underwent a certain change
(or cuclion), which was the sign of returning
health, as preparing the way for the expulsion

of morbid matter, or crisis, these crises having a
tendency to occur at definite periods, which were
hence called 'critical days.' His treatment of

diseases was cautious, and what we now term
expectant; it consisted chiefly and solely in at-

tention to diet and regimen. Thus he was the
inventor of the humoral pathologj-, so long in

vogue in medical schools. He must be judged
by the standards of his day. A most careful and
keen observer and exact chronicler of symptoms,
he was also possessor of a remarkable mental
equipment and a man of great nobility and
morality.
The works of Hippocrates were translated at

an early period into Arabic. They were first

printed in a Latin translation in 1525 at Rome,
Galen's commentaries on his works being of

special value. The first Greek edition (the

Aldine) appeared the following year at Venice;
an edition by Mercurialis appeared in 1588, one
by Foesius in 1595. and one by Van der Linden
(still much esteemed) in 1665. An edition under
the editorship of Kuhn appeared in three vol-

umes at Leipzig, in 18'25-27. The best French
edition is that of Littre, in 10 volumes, the
first of which appeared in 1839, and the last in

1861. An excellent English translation of The
flenuine Works of Hippocrates was published
in 1849 in 2 vols, by Dr. .\danis.

HIPPOCRATES " OF CHIOS, kl'os (c.450

B.C.). A Greek geometer, possibly related to the

family of the celebrated physician. His early

life was devoted to maritime commerce, and the

seizure of a vessel by the Athenian customs called

him (c.430) to Athens to obtain redress. Failing

in his mission, he betook himself to the study of

philosophy and to teaching geometry. He wrote
the first elementary text-book on geometry, but
is known especially for the quadrature of certain

LCNEB OF BIPPOCEATEP.

figures which are commonly called the lunes of

Hippocrates. This is the first known instance of

the quadrature of a curvilinear figure. One of the

propositions in its simplest form asserts that if

semicircles be described upon the three sides of

an isosceles triangle, as shown in the accompany-
ing figure, the area of the triangle equals the sum
of the areas of the lunes—i.e. T = A + B = 2A.
It is easily proved that T = A + B even if the
triangle is not isosceles. These propositions on
tlie lunes are further interesting as being the old-

est extant specimens of geometric proofs by rea-
soning.

Hippocrates al.so attempted the problem of du-
plicating the cube, and reduced it to that of finding

two means between one line and another of double
its length. He is also credited by Proclus with
inventing the process of geometric reduction, con-
sisting in passing from one proposition to an-
other, which being mastered, the one proposed
necessarily follows. Consult: Tannery, "Hip-
pocrate ilc Chios et la (juadraturc des "lunulcs,"
in tlie Mcnioires dc Bordeaux (1878).
HIPPOCRATIC OATH. An oath taken by

young men in the early days on entering upon
the practice of medicine. In ancient times the
oath was ascribed to Hippocrates, and is prob-
ably authentic. It runs as follows: "I swear by
Apollo, thej physician, by .feeulapius, by Hygieia,
Panacea, and all the gods and goddesses, that
according to my ability and judgment I will
keep this oath and stipulation : to reckon him
who teaches me this art equally dear with my
parents ; to share my substance with him and
to relieve his necessities if required: to look
uix)n his offspring upon the same footing as my
own brothers ; and to teach them this art if they
shall wi.sh to learn it, without fee or stipula-
tion; and that by precept, lecture, and by every
other mode of instruction I will impart a knowl-
edge of this art to my own sons, to those of my
teachers, and to disciples bound by a stipulation
and oath, according to the law of medicine, but
to no others. I will follow that system of regi-

men which, according to my best judgment, 1

consider best for my patients, and abstain from
whatever is injurious. I will give no deadly
medicine to any one if asked, nor suggest any
such counsel. Furthermore, I will not give to
a woman an instrument to procure abortion.
\Yith purity and holiness will I pass my life and
practice my art. I will not cut a person who is

suffering with stone, but will leave this to be
done by those who are practitioners of such work.
Into whatever houses I enter I will go for the
advantage of the sick, and will abstain from
every voluntary act of mischief and corruption,
and, further, from the seduction of females or
males, bond or free. Whatever in connection
with my professional practice, or not in connec-
'tion with it, I may see or hear, 1 will not di-

vulge, holding that all such things should be
kept secret. While I continue to keep this oath
inviolate, may it be granted to me to enjoy life

and the practice of my art, respect<'d always by
all men ; but should I break through and violate
this oath, may the reverse be my lot." It is said
that a similar oath was used in the Middle Ages,
after the discontinuance of the use of the Hip-
pocratic oath. Some medical colleges of to-day
impose a simpler obligation in the form of an
admonition and an affirmation, to which the
graduating class assents.

HIPPOCRENE, hlp'pA-kre'nS (Lat., from Gk.
"IvTroKp-litnt, Ilippokrrne, from finros, hippos,
horse -f- Kpii'Tt, krfnf; spring) . A foimtain on
-Mount Helicon, about 20 stadia above the Grove
of the Muses, and. according to the mythical
account, produced by a stroke from the hoof
of the horse Pegasus (q.v.). It was sacred to

the Muses. It is probably to be identified with
the Kruopcgadi ('cold spring"), on the north
side of the southeast peak of Mount Helicon. See

Helicon.
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HIPPODAMIA, hlp'potla-nii'a (Lat., from

(.ik. 'lTTo3dM<iai. Daughter of (Knoiiiaus, King
of Pisa, ill Kli>. and the pleiaj Sterope. As au

oracle had declared that CKnomaus should be

killed by his son-inlaw, the King required that

each suitor should engage in a chariot race. The

suitor with llippodaniia in his chariot was al-

lowed so nnuh time us (Knoniaus needed for a

saorilice to Poseidon. As his horses were a gift

of the god. the King always caught the luckless

suitor, whom he slew in passing with his spear.

Pclops bribed ilyrlilus. the King's charioli-er. to

weaken the linchpin, and CEnoniaus was dragged

to death by his own horses. After his victory

Pelops threw Myrtilus into the sea, and was

cursed by the drowning man for his faithlessness.

Hippodaniia tiecanie the wife of Pelops and the

mother of Atreut, and Thyestes. She afterwards

induced them to nuirder their lialf-brother. Chry-

sippus. and then tied to ilidea. in Argolis. where

she died. Her liody was brought by Pelops to

Olynipia and interred in the sacred indosure

of the Alt is. where she was worshiped in later

times. The preparations for the chariot-race

formed the subject of the sculptures in the ea.st

p«-diment of the great temple at Olympia. and

Hippodamia appears not infrequently on vases.

Hippodaniia was also the name of the wife of

Pirithous. at whose wedding the conflict oc-

curred between the Centaurs and Lapithie (q.v. ).

HIP'PODBOME (Lat. ft ippodrom us. from Gk.

iTT-Mpoaor, race-course. from i-tw;, hippos,

horse + <ipuuor, dromos. course, from ^pa/ifiv,

dramein, to run). The Greek name for the place

set apart for horse and chariot races. The
dimensions seem to have varied at different

places. In construction and all important points

of arrangement it was the counterpart of the

Roman circus (q.v.). The dimensions (at Olym-

pia) have recently come to light in a Greek MS.

in Constantinople. The total circuit was eight

stadia (about ".O.'i n\ile), but the length of the

actual race-course was only si.\-. It is also said

that pairs of colts made three circuits, pairs

of grown horses or four colts made eight rounds,

and the four-horse chariots twelve. As this

would make the latter race cover about eight

and a half miles, some modern scholars believe

that not the circuit, but merely the length of the

hippodrome, is meant, and that therefore the

length of the contests should be reduced one-half.

A race of over eight miles must have been a

contest of endurance rather than of speed. The

breadth at Olympia was about .350 feet. At

Olympia the starting was effected by means of

the aphcsis. a system of stalls arranged along

the two sides of a triangle, the ape.\ of which

was to the right of the centre line, and ap-

parently so arranged that the distances from the

turning-point to the angles at the base of the

triangle were e<|ual. The .start was effected by

setting free the chariots on the extreme right

and left, and when they came abreast of the next

two. bv setting them free also, and so on till

all we're in motion. The number of sta.lers

seems at times to have been very large, as Pindar

speaks of 41 chariots as competing at the Pyth-

ian games, and .\lcibiadcs alone sent seven

chariots to Olympia. The golden aae of the

hippodrome was during the Byzantine Empire.

The blue and green factions in the hippodrome

carried their animosity into all departments of

the public service, and the Xika riots in Con-
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stantinoplc threatened to dethrone Justinian.

The site of the great hippodrome at Constanti-

nople is still called Atoneidan (the horse-phu-e)

by the Turks, and the line of the central barrier

is marked by the obelisk of Theodosius, the

bronze >er|)ents that supported the Plata'an tri-

pod, and the column erected by Constantine VII.

Consult: Lehndorff, IHiipodromos (Berlin,

187(5): Pollack. Hippodromka (Leipzig. 18110);

Wernicke and Schiine. in Jahrbuch dcs archiio-

logisclun Inslituls. ix. (Berlin, 1894) and xii.

(ib., 1897 I : and especially the elaborate article

by A. Martin. "Hippodromos." in l)areml)erg and

Saglio. Dirliiiiiiiiiiri drs (iiifr./i/i(< s ( Pari-. 1H!>7).

HIP'POGRIFF, ur HIP'POORYPH (from

Gk. ixTot, hippos, horse + Lat. yiyphun, griffin,

from Gk. ypinl', grypa, from ypirr6f, yrypos,

hook-nosed). A fabulous animal, represented a3

a winged horse, with the head of a griffm.

HIPPOLITA. ( 1 ) The Queen of the Amazons
and the iM'trothed of Theseus, in Stiakespciire's

ilidsiDhinir Mijht's Dream. In The Ticd Soble

Kinsmvn she ap|>i'ars as Theseus's wife. (2) A
merchant's ilaughler. the heroine of Wycherley's

(}enth iiiitn Itnii'iiiij Master.

HIPPOLTTUS (Lat., from Gk. IxirfXwrof).

In lireek legend, the son of Theseus (q.v.) and

the Amazon Antio|)e or Hippolyte, a mighty

hunter and devoted servant of Artemis, but

a despiser of Aphrodite, who wreaked a ter-

rible vengeance on him. Brought uji in Troezen,

he was first seen by his stepmother Phaedra when

a young man. She fell in love with him. and

wlien he repulsed her advances committed sui-

cide, leaving a letter to Theseus accusing Hip-

polytus of an attempt upon her virtue. Theseus,

besought his father. Poseidon, to avenge him,

and Poseidon sent a sea monster, who frightened

the horses of Hippolytus so that they ran away
and drairged him t<i his death. Hippolytus was

worshiiK'd at Troezen. One version told how
Artemis persuaded .\s<lepius to restore her fa-

vorite to life, and tliis led the Romans to identify

him with the deity Virbius of Aricia. The story

is best known to" us through the llippohjtus of

Euripides, which has l)ecn imitated by Seneca in

his Uippoli/tus and by Racine in his Phrdre.

Consult : Euripides. Ilippolytos. edited by Wila-

niowitz-Midlendorf (Berlin! 1891): Kalkmann,

De Bippolyto Euripidis (Bonn, 1882). On the

numerous representations, especially on sar-

cophagi, consult: Kalkmann. ""CelMT Darstellun-

gen der Hippolytos-Sage." in the Archaoloyische

Zeituny (Berlin. 1^>S:?) : Robert, AntiUe Sar-

kophnnrrli'fa. ii. (Berlin, 1902).

HIPPOLYTUS. The name of several saints

and martyrs oi the early Church, of whom the

most interesting flourished in the early part of

the third century. Although a verj- prominent

man in his day. the known facts of his life are

few. He was of Greek ancestry and possibly

bom in Rome, l)ecame a presbyter of Rome un-

der Bishop Zephyrinus (198-217), and attracted

attention by his great learning. He headed a

party in opposition In Zephyrinus. and especially

to his successor Calixtus. and was chosen by it

their bishop. But as his opposition was prob-

ably mostly personal and on questions of policy,

when I'rban I. succeeded Calixtus, he was
reconciled with the Roman Church. However, in

2.3.7 he went into exile to Sardinia with Pon-

tianus, Urban's successor, and died there. He
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is a saint in the Roman calendar, and his day
is August 13th. He was a voluminous author,

but his works are now known only by fragments.

Of these tlie most interesting is the so-called

J'hilowijhoiimoiii, formerly attributed to Origen,

but no« thought to be the first book of a work
by Hippolytus, The Refutation of All the Heresies.

>A manuscript giving books iv.-x.. previously un-

known, was discovered at Mount Athos in 1842.

In them Hippolytus gave personal details which
threw new light upon his life. It was first

printed in its entirety by Emmanuel Miller (0.x-

ford. ISoI ) . who. however, attributed it to Origen.

Baron Bunsen was the first ( 1852) to assign it to

Hippolytus. Hippolytus's works are given in

Migne, Patrol. (Jrwca, x., and much better by
Bonwetsch and Archelis (Leipzig, 1897 sqq. );
they are translated in Ante-yiceiie Fathers, v.

Consult Neumann, Hippohitus ron Rom in seiner

ateniitifi ;» Ulaat unit Welt (Leipzig, 1901).

HIPPOMANE, hip-pOm'ane. See 1L\NCUI-
>KEL.

HIPPOM'EDON (Lat., from Gk. iTriro/n^Sav).

In Greek mythologj'. the son of Aristomachus
of Argos. and one of the seven leaders in the expe-

dition against Thebes in which he was killed

by Ismarus.

HIPPOM'ENES (Lat.. from Gk. 'Ittttoai^itjs).

Tlie son of Magareus and descendant of Posei-

don. He was the lover of the Boeotian <lauisel

Atalanta. and won lier, with Aphrodite's help, by
surjiassing her in the foot-race in which all

suitors were obliged to take part. See Atal.\xta.

HIPPCNAX (Lat.. from Gk.'IirTrwraf). A
Greek poet of the sixth century B.C. : after Archi-
lochus and Simonides, the third of the great
iambic poets of Greece. Expelled from Ephesus
about B.C. 542 by the tjTant Athenagoras, he
took refuge in Clazomenic. There his deformed
figure and malicious disposition exposed him to

the caricature of the Chian sculptors Bupalus
and Athenis; but he revenged himself by issuing
against them a series of such bitter satires that
tradition says they hanged themselves. These
are in thought and execution inferior to the
similar works of his predecessor. Archilochus.

His coarseness of thought and feeling, hi^ rude
vocabulary, his want of charm and taste, and his

numerous allusions to matters of merely local

interest, make him a unique figure in Greek lit-

erature. He invented epic parody, and the four
opening lines of a parody on the Ilin'l have lieen

preserved in Athencpiis (p. 698f.). He also in-

vented the cholianibic or Hipponactean measure,
in which a trochee or spondee is substituted for

the filial iambus in an iambic trimeter. The
fragments of his poems are edited by Bergk,
I'ortrr l.iirici (Irrrci, vol. ii. (Leipzig. 1900).

HIPPOPH'AGT (from Gk. /Vrocjri; or, hip.

pophnqos, horse-eating, from iTTTrot. hippos, horse

+ iiayflv, phagein. to ent) . The eating of horse-

flesh. That semi-civilized nations eat horse-flesh

is well known. In S]iain a banquet comprising
roasted horse-flesh among the viands is given
at the present day.

In 1855 and 1856 there was a good deal of

discussion in Pari'< relative to the formal in-

troduction of horse-flesh into the meat-markets,
and some of the more enthusiastic advocates of
the plan formed themselves into a society.

Trench skill was exercised abundantly in dis-
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guising the somewhat coarse taste and odor of

horse-tiesh.

In 1800 there was official recognition of the

introduction of this kind of food into the market,
under such restrictions as were deemed suitable.

The prefect of the Seine issued an ordinance in

June of that year, recognizing horse-llesh as

human food, establishing sjwcial slaughter-

houses or abattoirs for slaying horses under
specific regulations. The animals were to be
killed by those specially appointed in presence

of a veterinary inspector, who was also to stamp
or seal every joint of meat after inspection. All

restaurateurs who used horse-flesh were to ac-

quaint their customers with the fact. During
the French International Exhibition of 1807

some of the humbler restaurants of Paris made
great use of horse-flesh ; and during the siege of

Paris, in 1870-71. horse-flesh was extensively

used as food. At the present time the eating

of horse-flesh is not at all uncommon in Euro-
pean countries. It is very largely employed in

the manufacture of sausages, and in Paris alone

there are at least 193 places where the meat of

horses, mules, and donkeys is for sale. The ob-

jection to the use of good horse-flesh for food
is wholly sentimental, and its cheap price, six

to ten cents per pound, is of great advantage for

the poorer classes. j

HIP'POPOT'AMTJS (Lat., from Gk.iTr^oTriro-

uos, hippopotamos, river-horse, from I'ttttos, hip-

pos, horse -t- irora^j, potanios. ri^er). A huge,
thick-skinned, almost aquatic, kind of mammal
of tropical Africa, two living and many fossil

species of which constitute the family Hippo-
potamidie. This family is closely allied to the
swine, and it would be more nearly accurate to
call them 'river-hogs' rather than 'river-horses.'

They difl'er Jrom the swine and peccaries, how-
ever, in having a broad rounded muzzle, with
the nostrils superior and no trace of a terminal
disk I see .Swixe) : in having all the toes touch
the ground and nearly equal in size; in the con-

tinual growth of the lower incisor teeth ; and in

other anatomical details. The family seems al-

ways to have been confined to the Old World : but
remains of various species have been found in

the Upper Tertiary rocks of Burma and Algeria,

and others, nearer the modern ty]ie, in tlie Plio-

cene and later formations of India and of South-
ern Europe. Within the historic period, at least,

the hippopotami have been restricted to Africa
(unless one may believe, from biblical references

to the 'behprnoth' (q.v. ), that it has inhabited
Palestine since the origin of tradition), where it

seems to have occupied all the larger lakes ancl

rivers until locally exterminated by man. .An-

ciently it possessed the whole Xile. and was killed

by the early Egj'ptians by means of harpoons;
but for centuries none have been seen below the
cat-aracts. \Alien white settlements began at the
Cape of Good Hope, 'hippos' lived in the most
southern of African rivers, but gradually dis-

appeared, until now the upper Limpopo marks
the southern boundary of their habitat. They
are likely to die out of the East African rivers

speedily, but the endless marshes of the upper
Nile and its tributaries, and the vast swamps
and waterways of the Congo basin, will preserve
the animal indefinitely. Tliese remarks refer to
the familiar species {Hippopotamus amphibius).
in addition to which there exi.sts on the Guinea
eoa.st a second species {Hippopotamus Liberien-
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sis), a pygniy in size and more swinelike in

tmbit.s.

The Common Hippopotamus. This is, next to

tile elephant, the hnlkiest of laml niainninls. OKI
males are from 12 to 14 or more feet long, stand

nearly four feet high at the shoulder, and weigh
about four tons. The body is elongated, barrel-

shu|)ed. and the belly nearly touches the ground,

while the swollen, ugly head seems too heavy even

for the massive neek, and the animals, when out

of the water, usually rest the chin upon eaeli other

or some support. The body is carried upon sliort

pig-like legs, having four toes upon each foot,

each covered with a round, black hoof, and rest-

ing flat \iiM>n the ground, but connected by webs.

The skin is two inches thick in some places, is

spongy, like that of a walrus, rough, warty, and
covered with a network of fine wrinkles, an<I it

varies in color in the male from dark leather-

brown to bluish gray, more or less spotted. The
females usually are of lighter tint, and both

sexes are lighter on the belly. The skin is naked
except for the bristles on the nuizzle. and a few-

tufts of short hair upon the sides of the bead

and neck, and on the ears and tail. H contains a

great quantity of an oily substance which exudes

from the pores; and under excitement this flows

out copiously and is tinctured with blood, ])roduc-

ing the 'bloody sweat' for which this beast is

famous. The "tail is short and laterally com-
pressed.

Habits and Food. The hippopotamus is most
at home in the water, and aquatic vegetation is

its natural fare. To this its organization has

become particularly adapted. It swims well,

makes long excursions, sometimes into open

water, and even goes some distance out into the

salt estuaries of rivers. It is able to dive quick-

ly, but its ordinary method of submergence is

quietly to sink to the bottom, where it is said

that it may walk about, browsing, for several

minutes. To this end not only its nostrils, but its

small ears are closed by sphincter muscles, keep-

ing out the water; and its infolded lips prevent

an inrush of water in feeding. The nostrils and
eyes are so high that it need only expose an un-

noticeable fraction of the face in order to breathe

and look about, while its entire body is safely

hidden beneath the surface. The peculiar den-

tition and digestive organs have reference to this

manner of life, and to a diet of coarse herbage.

The enormous mouth, which nuiy open to the ex-

tent of four feet, is furnished with numerous
ivory-capped grinders, and with powerful rooting

and "biting teeth in front. The larger teeth are
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the tusks or canines, which are curved backward,
and have their ends obliquely leveled otT by mu-
tual attrition. These tusks and the incisor teeth

continue to grow during the life of the animal,

and their points turn downward. In this respect

these teeth dilTcr from the l)ig's, which form
roots.

The hi|)[Hi|)otanms cuts grass or corn as if it

were done with a scythe, or bites with its strong

teeth a stem of considerable thickness neatly

through; it also tears up the marsh growth by

means of its great tusks. Its food consists chiclly

of the plants which grow in shallow waters and
about the margins of lakes and rivers; and prob-

ably it renders no luiimjMjrtant service in ]>rcvcnt-

ing slow streams from being choked tip by the

luxuriance of tropical vegetation. It often, how-
ever, leaves the water, chiclly by night, to feed on
the banks, and makes inroads on cultivated fields,

devouring and trampling the cr(q)s. As consider-

able quantities of such fare must be consumed in

order to obtain sullicient nutrition, the hippopota-

nuis possesses an enormous stomach, the a.xial

length of which is eleven feet, while the greater

curvature measures fifteen feet. It fills nearly

the entire length of the body, and is divided into

three distinct compartments, of which the third is

cylindrical, with the pylorus almost in the pelvis.

It is mainly in this third compartment that as-

similation occurs.

These beasts are gregarious; herds of a dozen

or twenty g-atber where food is plentiful, and they

seem to remain in one locality all their lives im-

less nuich disturbed. During the day they lie

hidden, ustntUy asleep, on some marshy islet, and
l)etray their presence, if at all, by their snorting,

coughing, or grunting, which in anger becomes a
hoarse roar. It is at night that they are most
active, feed most, and leave the water to graze

on shore or invade neighboring fields of millet

and the like. Their excursions sometimes extend

seven or eight miles in a night, and regular paths

are trodden through the waterside jmigle, in

which the negroes dig pits or arrange deadfalls

for the capture of the animal. Usually only one

ofTspring is born annually, after a gestation of

TV> mimths. The mother takes it into the water
imnu'diately. but. as it is unable to swim, sup-

ports it upon her neck until it learns how to take

care of itself; she also protects it most assidu-

ously, not only from crocodiles and other enemies,

but from the rage of the males, who will kill in-

fants unless prevented. The young nurse under
water, and continue to grow for five years, after

which they may live twenty-five or more years.

Though the brain of this animal is very small

and its life a dull one. it is by no means stupid.

It quickly learns, when much hunted, not to ex-

pose itself, nor to indvilge in a whale-like snort

when it rises to breathe. Its .scent apparently is

very keen, and its vigilance great. Captives

learn the names and faces, voices and customs

of their keepers, and exhibit much general intel-

ligence. They are naturally very timid, yet cu-

rious, and subject to fits of panic or rage. Hence
small boats are always endangered by going near

them: and even large steamboats have been at-

tacked. .\ wounded or enraged hippopotamus is

regarded by sportsmen as perhaps the most dan-

gerous beast to be encoimtered. Pure maliee

seems frequently to dictate their actions. The
natives more often get them by strategy than by
bold attack. The negroes cat the flesh and fat,

and make some use of the hide. By white men
the animals are shot mainly for sport and near

the coast for the sake of the hide, otit of which
coverings for handles (shrunk on), bull-whips,

and polishing wheels are made; also for the
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ivory of the great canine teeth, which sometimes

excued 30 inclies in length; but this ivory is not

as much valued now as it was early in the nine-

teenth century, when it was in demand for the

making of artificial teeth.

The Pygmv or Liberian Hippopotamus. Con-

cerning this small species not much is known.
It appears to be restricted to the Guinea coast,

and to be much less aquatic than its large rela-

tive. It wanders and seeks its food in swampy
woods, after the manner of a pig, but never

gathers in herds. It is about 5Vi: feet long, 2Vl!

feet tall, and weighs about 400 pounds. In color

it is bluish black along the back, paling gradually

to greenish white on the ventral parts. The fact

that it has only one pair of incisor teeth, instead

of two, in the lower jaw, led Leidy to classify it

in a separate genus (Cha'ropsis)

.

Fossils. Remains of the hippopotamus have
been found in the Pliocene and Pleistocene depos-

its of India, Burma, Algeria, and Europe. Hippo-
potami roamed in herds over England not very

long before the period of the earliest human occu-

pation, and the remains of individuals of all sizes

have been found in the gravels near Cambridge.
Remains of dwarf species, associated with those

of dwarf elephants, are found in the cave and
fissure deposits of the islands of Sicily and Malta.

No rerhains of fossil hippopotami have yet

been foimd in America.
Bibliography. Consult general works, espe-

ciallj' Wright, Standard Natural History, vol. v.

(Boston, 1885) ; Oakley and Boyd-Dawkins in

Casscll's Natural Histori/. vol. ii. (New York,
1884). Consult also the writings of African ex-

plorers and sportsmen, especially the earlier ones,

as Livingstone, Gordon-Cumming, and Speke ; also

Schweinfurth, Heart of Africa (London, 187.3) ;

Holub, Seven Years in South Africa (London,
1881); Baker, Wild Beasts and Their Ways
(London, 1890).
See Plate of Tapirs and Hippopotamus; and

Colored Plate of Pachyderms.

HIP'PO EE'GITJS. See Hippo.

HIPPOTH'OON (Lat., from Gk. IttttoWo.;').

The hero of the Attic tribe Hippothoontis. He
was the son of Poseidon and Alope, the daughter
of Cereyon of Eleusis, and was exposed as a new-
born infant, but was suckled by a mare and
brought up by shepherds. When Theseus over-

came and killed Cereyon, he transferred the gov-

ernment to Hippothoon.

HIPPU'RIC ACID (from Gk. ?jnrof, hippos,

horse + ovpnv, ouron, urine), CjIIoNOj. A com-
pound of great interest, both to the chemist and
to the physiologist. It derives its name from its

hiiving been first discovered in the urine of the

horse, and that fluid, or the renal secretion of

the cow, affords us the best and readiest means
of obtaining it. The fresh urine is boiled with a
slight excess of milk of lime anil filtered; the

filtrate is evaporat<>d to a small volume, cooled,

and acidified with hydrochloric acid, when hip-

puric acid separates out in the form of fino

needle-like crystals. When obtained by a proc-

ess of slow crystallization, the crystjils of hippu-

ric acid are moderately large, at first colorless,

but subsequently becoming milk-white, four-

sided prisms, which are devoid of odor, but have
a faintly bitter taste. They dissolve readily in

boiling water and in spirit, but are only sparing-

ly soluble in cold water and in ether. Its chemi-
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cal name is benzoyl-amido-acetic acid, CeHjCO.
NH.CII2COOH, and it may be prepared artificial-

ly from benzoic acid, C'sHiCUUH, and glycin,

NHjCHaCOOH. When boiled with strong min-
eral acids, hippuric acid takes up water and
splits up again into its chemical components, ben-

zoic acid and glycin. It is a normal constitu-

ent of the urine of the horse, cow, sheep, goat,

hare, elephant, etc., and most probably is to be

found in the urine of all vegetable feeders. In

normal human urine, if the food is an ordinarj'

mixed diet it occurs in verj' small quantily, but

is increased by an exclusively vegetable diet, and
in the well-known disease diabetes: Although
hippuric acid usually occurs in mere traces in

human urine, we can artificially produce it at

will in the body, and cause it to be eliminated in

comparatively large quantity. If we suallow
benzoic acid, it seems to take up the elements of

glycin in its passage through the system, and
thus to form hippuric acid, which appears abun-

dantly in the urine. Hippuric acid is formed in

the animal body not only from benzoic acid itself,

but from any substance (e.g. kinic acid) that

may be readily transformed into benzoic acid.

Some such substances are contained in grass,

hay, and in many berries, and are also found
among the products of the putrefaction of pro-

teids, especially those of vegetable origin. In

carnivora the formation of hippuric acid has

been shown to take place chiefly in the kidneys;

in the herbivora, however, benzoic acid is largely

transformed into hippuric acid even if the kid-

neys have been removed. In birds the ingestion

of benzoic acid causes the formation not of hip-

puric, but of cenanthylic acid. The hippuric acid

which occurs in the animal organism exists in

combination with bases, chiefly as hippurate of

soda and hippurate of lime. The last-named salt

can be obtained by the mere evaporation of the

urine of the horse.

HIPPTIRITES, hip'puri'tez (Neo-Lat. nom.
pi., from Gk. iwirovpis, hippouris. horse-tailed,

from (TTTro!, hippos, horse + ovpi, oura, tail).

A remarkable fossil pelecypod in which one

valve is a greatly elongated cone and the other

a flattened lid. The lower conical valve was
attached to the sea bottom by its apex. The
upper lid-like valve is provided on its lower

surface with elongated processes that project

downward into pits in the cavity of the lower

valve, and act as levers to raise the lid. Hip-
purites shells are exceedingly abinidant in the

shallow-water deposits of the Middle and Upper
Cretaceous in the Mediterranean region of Eu-
rope. See RrniST-^E.

HIPUEINA, e-po5're-na'. A cannibal tribe

of the middle Purus of Western Brazil, one of

the most warlike on the river, and estimated at

perhaps 2.500 souls. They live in long, low
houses built of converging poles, and use poisoned

arrows with heads notched so as to break ofT

in the wound. They wear only the breech-cloth,

but are clean and self-respecting.

HIRADO, he-rli'do (in old books FlKANDO).
An island in the northwest of the entrance to the

Bay of Omura, oflf the coa.t of Hizen, Japan,

with a capital of the same name containing 10.-

GOO inhabitants. It was made famous in the six-

teenth century as the place of welcome to the

Portuguese (the first foreigners to visit .Japan),

and later, in 1600. to the Dutch, and in 1609 to
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llie Enfilish. From ItiO'J to Kill tlio Rnplisli,

iiiul from ItJO'J to 1U40 tile Uiitcli had a trading

htation here, tlic latter in lt>40 beiii;; trans-

ferred to the little artilicial island of De^liinia

at Xafiasaki. Consult The Uttini uf Jlichard

Cochx. Haklurt Sooiety (London. 1S83).

HI'RAM. or HXJBAM (perhaps an abbrevi-

ation of Ahniiiii. brother of tlie llij;li One. or, Alii

is exalted). (1) King of Tyre. He is reprc-

sienti'd as David's friend and ally, and assisted

him in the building of his palace by eontribu-

tions of timber and labor (11. Sam. v. 11; I.

Chron. xiv. 1). Upon Solomon's accession

Hiram sent cedar and other timber and
skilled workmen for the building of the tem-
ple, in return for which Solomon paid a
yearly tribute (I. Kings v. 1-12). The two
kings remained constant friends, and Hiram sup-

plied Solomon with a navy (I. Kings ix. 'iC-'iS;

X. 22). Hirapi waged a successful war against

Cyprus, and fortilied the island of Tyre. The
question has been raised whether the same King
of Tyre could have been the contemporary of

both David and Solomon, both of whom had long

reigns. If we assvnne, however, that David vm-
dertook bis building operations during the latter

part of his reign, there is no reasonable ground
for doubt; though it is, of course, ]icissible that,

for David's reign, we should substitute the name
of Abiliaal. the father of Hiram. (2) According
to I. Kings vil. l.'i. seq.. a Tyrian artificer who
Was sent liy Hiram, tlie King of Tyre, to assist

in the Imilding of Solomon's temple.

HIRAM COLLEGE. An institution of learn-

ing at Hiram. Ohio, founde.', in 18.50 as the

Eclectic Institute. It lie<'an)e a college in 1870.

and had in in02 30G students, of whom 102 were
enrolled in the college. 135 in the preparatory
department, GO in music, and in oratory.

The library contains about fiOOO volumes. Tlie

value of the college property is $275,000; and
the annual income $13,000.

HIOIEN. A prostitute in Peele's play The
Turkish Mnlinmet nnd Hircn, the Fair Oreek,

and in William Barksteed's poem Ilireii, the

Fair flrccl: (1011). The character became pro-

verbial among Elizabethan dramatists.

HIRING. A contract by which one employs,

for a limited time, another's property or l.ibor

J'or some consideration or reward. See B.ML-
ME.NT; also sucli titles as Agext; Carrier, Com-
mon'; Charter Party ; Lease: Master and
Sebvaxt. Where the thing hired is land or
houses, see Landlord and "Texaxt.

HIBLAS HORN, The. A long. blue, silver-

rimmcil drinking Imm. mentioned in a Wclsli

poem of the samp name, written by Owain. Prince
of Powys. in the twelfth century. Owain drains
it to the health of his assembled chiefs on the

night after a battle, as the exploits of each are
rehearsed.

HIRN, f'm. Gr.STAVE Adolphe (ISl.i-noi. A
French physicist, born at Locelbach. near Col-

mar. When he was nineteen he entered his

grandfather's cotton factory as chemist ; after-

wards he acted as engineer, and began his valua-
ble researches on mechanics, and especially on
calorics. He was made a member of the Frencli

Academy of Science in 1SG7: in ISSO founded a
meteorological observatory' near Colmar; nnd
later devoted himself t<j astronomy. Him was
educated in the shop, and his works are marked
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by much practical criticism of mere academic
theory. Tliey include: Thcorie nncuHiqiic <le la

chaUiir (3d ed. 1875-76) ; .Inafi/sf (Iv I'liiiivera

(18UU); .]l^moire sitr les anneuux de Salume
(1872); LcK iiuiidyminwniilrcii (1870); Etude
sur une classc /xii/icii/it'cc dc tuurbilloiis ( 1878) ;

Jtcchcrches exiHriiiicntales sur lis relatioim entre

la ri-sislancf dv I'air cl sa lemitcralurc ( 1882) ;

La vie future ct la science moderne (1882) ; and
Vonntituliou dc I'cspace cilvsic (188!)).

EIROSAKI, hc'rA-sii'k^. A town of .Taiian,

situalcil ill till' northern part of Nippon. 22 miles

by r:iil from Asinori (Map: .Tapan, (i 3). It

contains ruins of an old castle and a museum.
The <liicf product is lacquered ware. Population,

in l^<!ls. .;i.771.

HIROSHIMA, hv'r.'.she'nii'i. The capital of

the Japanese Province of Aki and of the Prefec-

ture of Hiroshima, situated at the southwestern
end of Hondo, about three miles inland (Map:
.Japan, C C). It lies in a licantiful region at

the foot of a hill, and cont;iins a number of fine

temples, a park, and teahouses. Opposite thi'

city is .situiited the sacred island of Miyajima
or Itsnkushima. with its celebrated Shinto tem-

ple. Commercially. Hiroshima is considered the

most important place west of Kobe, and forms
the centre of the trade in lacquered ware., bronze,

and other objects of art. Population, in 1898,

122,306.

HIRPINI, hcr-pl'iit (from Sabine hirpus.

wulf I. A |riciple of ancient Italy, who inhabiteil

the southern portion of Samniiim. They have
been considered by some aiilhorities as merely a

Samnite tribe, wliile by others they are looked

upon as an indcpcndiiit nation. Tlie country they
inhabited was the wilil and mountainous district

traversed by the Sabatus. Calor. and Tamarus.
tributaries of the Vultnrnus. and on the east side

of the Apcnnine ridge by the upper course of the

Anfidns. In the early history of Rome the
Hirpini are found identifying themselves with
their Samnite neighbors against their common
foes. They seem to have been subdued in the
early part of the third century n.c as in n.c.

208 Beneventum. the kev of nil their military
positions, was colonized by Roman settlers. In

the Second Punic War. revolting from their

conquerors, they joined the Carthaginian in-

vaders, and though they were unable to recapture
their stronghold of Beneventum, they remained
faithful to Hannibal till the defeat of Hasdnibal
at the Metanrus restored the empire of Italy to

his opponents. In the year of that event the Hir-
pini made peace with their old masters by betray-

ing into their hands the garrisons of their allies.

From this time till the outbreak of the Social

War. the Hirpini seem to have continued stead-

fast in their allegiance. On that occasion, how-
ever, they set the example of revolt to the allies,

and might have become formidable enemies had
not the rapid successes of Sulla induced them to

repair their error by a complete submission. At
the close of this war the Hirpini obtained the

franchise, and do not again appear in history as
an independent people.

HIRSCH. h.irsh. At'orsT (I817-fl4). A C^r-

inan physician, born at Danzig, where he prac-

ticed after studying at Berlin and Leipzig. In

rcciignifion of his studies on malarial fever

and his work, flnndhuch dcr hi/stnrisch-fieo-

yraphiachen Fathologie (2d ed. 1881-83),' he
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was in 1863 made professor at Berlin. In 1873

lie was a member of the Ueriuan Cholera Com-
niission, studied the conditions of Posen and West
I'russia, and published a valuable report (1874).

He studied the plague in Astrakhan in 1879 and
1880, and in the latter year wrote a report

to his Government. His more important writings

are: Die Meningitis Cerehro-spimilin Kpidemica

(1800) ; Oeschichte der Augcniicillcunde (1877) ;

(Jeschichte der medizinischen 11 isscnschaften in

Dcutschlnnd (1893) : a rev=«ion of Heeker's col-

lected writings, under the title Vie grossen Volks-

krankheilen des Miltelalters (18(i5). He eilited

JiiographischesLexikon der hervorragenden Aerzte
aller Zeiten tind Volker (1884-88); and with
\'irchow the Jahresbericht iiber die Fortschritte

und Leistxingen der Medizin (18G6 et seq. ).

HIRSCH, Cari, (1858—). A German com-
j)ipscr. liorn at Wcmding, Bavaria. When only

eighteen he became a teacher in the Violin-

Makers' School at Mittenwald, and from that
time on held many important positions, among
them: church music-director at Munich (1885-

87) ; music-director at Mannheim (1887-92) ; at
Cologne (1892-9.3); at Elberfeld (1893—): and
director of the Gesangschule, the Liedertafel. the

Philharmonic concerts at Elberfeld. But it is as a
composer that Hirsch is best known, his a-cappella

choruses, which are very numerous, and his can-

tatas being widely known and used. Of the
latter Die Krone im Rliein and Landsknechtsle-
ben are representative. His songs and ballads

are scarcely inferior to his male choruses.

HIRSCH, Emil GcsTAV (18.52—). An Ameri-
can rabbi, born in Luxemburg, the son of a prom-
inent .Jewish theologian who in 18G6 became
minister of the Reformed Congregation in Phila-

delphia. He studied at the University of Penn-
sylvania, and in 1872 went to Berlin for post-

graduate work. He was rabbi in Baltimore
(1877), and in Louisville, Ky. (1878-80), but
did his greatest work in Chicago, whither he
went in 1880 as minister of the Sinai Congrega-
tion. He took some part in politics as a member
of the Republican Party; was president of the

Chicago Public Library" Board (1888-97); and
in 1892 became professor of rabbinical literature

in the University of Chicago. From 1880 to
1887 he edited the Milwaukee Zeitgeist, and then
undertook the editorial charge of the Reform
Adi^ocate. As a lecturer and writer he is close-

ly connected with advanced Judaism and with
philanthropy.

HIRSCH, .Texny (1829-1902). A German
author and reformer, born at Zerbst, where she
was a tutor for several years. She went to

Berlin in 1800; wrote for the Bazar, under the
I)seudonvm J. X. He^-nrichs. until 1804: and
about that time became interested in woman's
rights and female education. A member of the
Women's Congress of 1865 at Leipzig, and for

many years a leader in the Lette-Vcrein, she

edited Der Fraiienanwalt (1870-82); and, with
Lina Morgenstern. Deutsche Hansfrauemei-
lunq (1887-92); with Afarv Wall wrote Eaus
iind Oesellxchaft in England (1S7S) ; in 1881
published Fiirstin Frau Mutter, and after it many
other tales. Among them are the following
titles: Die F.rhen (1889); Vermisst (1894);
IJhccnfrtde (1890): Der Amtmnnn von Kapsha-
gen (1890) ; Schuldig (1899) ; and Camilla Fein-
berg ( 1901 ) . Under the title Borigkeit der Frau,

HIRSCH.

(3d ed. 1891), she translated into German Mill's
Subjection of Woman, and wrote a (jeschichte
der 25 jahrigen Wirksamkeit des Lette-Vereins
(1892).

HIRSCH, .Joseph (1836-1901). A French en-

gineer, of .Jewish famil}', born at Lyons. Edu-
cated there, at the Ecole Polytechnique and the
Ecole des Ponts et Chaussees, he worked on> the
canal at Sarrebourg ( 18G6) , and there invented
the Mittersheim siphon for the automatic con-
trol of reservoirs. From 1876 to 1898 he was
professor of steam machinery at the Ecole des
Ponts et Chaussees. and from 1886 until his

death at the Conservatoire des Arts et Jletiers.

He contributed to the Annales of the former
school ; as member of the juries of award at the
E.xpositions of 1878 and 1889 and as president

of the jury of 1900, he wrote valuable reports

and lectured on the machinery exhibited at these
expositions ; and was the author of many treat-

ises on machinery, including Theorie des ma-
chines aero-thermiqiies (1874-75). His contribu-

tions to Lechalas's Encyclopidie should also be
mentioned.

HIRSCH, ir.\rRlCE, Baron de (ArAtuiCE DK
HiBscH DE Gereuth) (1831-96). An Austrian
Jewish financier and philanthropist. He in-

herited his father's wealth in 1869, and greatly
increased his fortunes by his marriage to the
daughter of the senior partner of the banking
firm of Bischoffsheim and Goldsmid, Brussels,

with whom he had become associated. He also

made large sums by building railways in Ru-
mania and Turkey. His fortune was estimated at
,$200,000,000. and his income ai from iJlo.OOO.OOO

to .$20,000,000 a year. He gave to charity about
$100,000,000 during his life, and the Baro'ness de
Hirsch. on her death in 1899. bequeathed about
$15,000,000 to charities. These benefactions were
chiefly for the alleviation of the condition of the
Jews." He gave not less than S.50.000,000 to the
Jewish Colonization Association, by which col-

onies were established in the Argentine Repub-
lic. He endowed the Galician schools with $5.-

000.000, and in 1888 offered $10,000,000 to the
Russian Government for schools, provided no
distinctions of race or religion should be made
in its distribution. His offer was declined. He
gave .$2,500,000 to establish a fund in Xew York
for educating and Americanizing Russian and
Rumanian Jews. The sum of $1,200,000 was
added to this fund by the Baroness.

HIRSCH, Max (1832-1905). A German politi-

cal economist and politician, born at Halborstadt,
in Prussian Saxony. He studied political econo-

my and jurisprudence at the universities of Tu-
bingen, Heidelberg, and Berlin, and then traveled

through France and Xorth Africa. As the re-

sult of his observations during these travels he
))ublished: Skizze der lolksirirtsrhaftlichen Zu-
stiinde in Algerien (18571. and Reise in das
Innere I'on Algerien, durch die Kabglie und flaha-

ra (1862). After a later journey through Eng-
land and Scotland he returned home to organize
trades unions among his countrvmen. These
soon spread all over Germany and through them
and their organ. Der Geirerkrerein. he wielded
great influence. He was several times a member
of the Reichstag, and was the leading spirit in

a number of societies for the benefit of the labor-

ing classes. His publications include: Was
Iczicecken die Geicerkvereine f (loth ed. 1891)
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and Das Inialiditiits- iind Altersv€r»icherungs-
gesel: 1 3<l ed. IH'.tO).

HIRSCHBERO, hirshlu-TK. A manufactur-
ing town in the Prussian Province of Silesia, sit-

uated at tile fuut uf a mountain. liO miles south-

west of Liegnitz (Ma[): Prussia. F 3). The
town is ancient, and is still girt about by a double
line of walls. It-s Protestant church, a Gothic
edifice, is known for its magnitude and its e.\cel-

lent organ. Hirschbcrg has manufactures of

linen, lace, machinery, paper, metal, and tobacco.

The town was founded at the beginning of the

eleventh century. Population, in 1890, 10,200;
in l!)()0. 1 7, Sli.)." mostly Protestants.

HIRSCHFELD, hfrsh'fflt. Gistav (1847-

95). A (Jerman arch;rologi*t, horn at Pyritz. in

Pomerania. Me was educated at Tubingen, Leip-

zig, and Berlin, and was sent by the Prussian
Areha-ological Institute in 1870 to Greece, Italy,

and Asia Minor. From 1875 to 1877 he had
charge of the excavations at Olympia. and in

1882 traveled again in Asia Minor. He was ap-
pointed professor of archa>olog}- at KiJnigsberg in

1878. Besides many articles in the arch;rological

journals he wrote: Tituli •Stntuarionim Sriilplo-

rumquc (Irwcorum (1871) : Allicim und Marsi/as

(1872); Paphlaponi.vhe Felscntiriihrr (1885);
Berichte iibcr alio (leographie (1885) : Die Fel-

senreliefs in Kleinasien und das Volk der Billiter

(1887); Oriechische Inschriften drx Britischen
Museums (1803); and contributed to the first

two volumes of Ausgrabungen zu Olympia (1877-

78). Aus dem Orient was posthumouslv pub-
lished (1897).

HIRSCHFELD, Otto (1843— ). An eminent
German classical philologist and historian, born
at Kcinigsberg. After having taught at Got-
tingen, Prague, and Vienna, he was in 1885 ap-

pointed to the chair of ancient history in the

Vniversity of Berlin. Of his historical writings
the most important is his Untersuchungrn auf
dem Gehieie der riimischen Verunltungsgesehiehte
(1876). He rendered especial service to classical

learning as editor of Latin inscriptions: Inscrip-
tinnrs <!nlli<r \nrbonensis Latinw (1888); sup-
plement to the Corpus: Inscriptionum Latinarum,
vol. iii. ( ib., 189.'}): Inseriptiones Aquilaniw et

Lugduncnsis (1899).

HIRT, Her-MAX (186.5—). A German phi-
lologist. He was bom at Magdeburg, wrote on
German metres (T'ntersuehungen :ur vestger-
manischen Verskunst, 1889), edited Schopen-
hauer's I'arerga i 1890) . and then devoting himself

to Indo-Germanic philology made special studies

on acc-ent, writing Der iudogermanisehe Accent

( 1895 )and Der indogermanische Ablaut, rornehm-
lich in seinem \'erlialtnis :ur Betonung [1900] .

Hirt, who became professor at Leipzig, made valu-

able contributions to Burgmann and Streitberg's

Indogermanische Forschungcn.oa the morphology
of case endings. In 1902. he published Ilandbuch
der griechisehen Laut- und Formcnlehre. the first

volume of a series of Indo-Germanic text-books

of wliirh he is editor.

HIRTH, h.Vt, Fbiedbich (1845— ). A Ger-

man sinologue, born at Griifentonna. Saxe-

Ootha. He was educated at the universities of

Leipzig, Berlin, and Greifswald (Ph.D., 1869),
and from 1870 tn 1897 was in the Chinese mari-

time customs service. In 1902 li* was appointed

to the professorship of Chinese in Coliimliia T'ni-

versity (Xew York City). A collection of Chi-

nese manuscripts and printed books made by him
is in the Royal Library at Berlin, and anollicr of

porcelains of considerable historical importance
in the Gotlia Museum. As an investigator he con-

ducted researches in Chinese literature by imita-

tion of the methods of classical philology. His
chief jmblications include: China and the Human
Orient: Il:scarchcs Into Their Ancient and
Mediwral Helations as Ilcpresenled in Old i'hi-

nese Uccords ( 1885) ; Ancient Porcelain: A Study
in Chinese Medicrial Industry and Trade
(1888); Text-Book of Documentary Chinese (2
vols., 1885-88) ; Chinesisehe Studien (vol. i..

1890) ; Leber fremde Einfliisse in der chinesischen
Kunst ( 1890) ; and many paijers on subjects con-

nected willi Chinese literature.

HIRTITJS, her'shi-us. AuLUS (B.C. 90-43). A
personal friend of .lulius Ca?sar. under whom he
served in Gaul, and who in B.C. 46 nominated
him as one of the ten pnetors. After the death of

Ciesar he iK-came consul, declared against Antony,
and headed a reenforccmcnt for Octavius. While
leailing an assault on Mutina (Modena) he was
killed. It is said that he was the author of the
eighth book of Ciesar's Commentaries on the Oal-
lie llV/r.

HTRUDO, hlrrnTd.*., HiBiDixEA. Sec Leech.

HI RUNDINID.ffi (Xeo-Lat. nom. pi., from
hirundo, swallow). The swallow family. See
SWALIX)W.
HIRZEL, h^r'tsel. Salomon (1804-77). A

German pul>lisher and an authority on Goethe.
He was horn in Ziirich, worked in the firm of

Weidmann in 1-eipzig until 1853. and then with
his brother-in-law. Karl Reimer. founded an inde-

[jendent publishing house, which brought out
Frcytag's works. Grimm's fVHrtcrbuch, and the
])ub!ications of the Saxon Academy, the .Jablo-

nuwski Association, and the Prussian arcliive.s.

Hirzel made a valuable collection of Zwingliana,
which he left to the University of Strassburg.
His library on Goethe was willed to Leipzig
University. Hirzel wrote: Der junge Ooethe,
JIG'r'il) (with an introduction by Bernays, 1875),
and Vcr:eichnis einer (Joethe-Bihliothek (1874).
HIS, h6s, \Vii.HKL.M (1831-1904). A German

anatomist. He was born in Basel, studied med-
icine there, in Berlin. WUrzburg. and Vienna, and
was professor at Basel ( 1857-72) and at Leipzig.

His earlier researches were histological; after-

wards he devoted himself to anatomy and, in a
less degree, to .embryology. He edited with
Braune the Zritschrift fiir Anatomic und Ent-
icicklungsgeschichte (1875-92). and in 1877 took
charge of the anatomical department of the

Archie fiir Anatomic und Physiologic. Among
his more important publications are: Crania
Ilelvetica (with Riitimeyer. 1804) ; Unsere Kor-
perform (1875); Anatomic menschlicher Em-
bryonen (1880-85); Die anatomische Nomen-
klatur (1895); and a reconstruction of the
phj-siognomy of Bach after the discovery of his

remains (1895. with SofTner).

HISCOCK, Frank (1834—). An American
lawyer and legislator, born at Pompey, X. \.

He was admitted to the bar in 1855; served as
District Attorney of Onondaga County in 1800-

63, and was a member of the .State Constitutional
Convention in 1807. Elected to Congress as a
Republican Representative in 1877, he won repute
as a debater and leader. From 1887 to 1893 he
was a member of the United States Senate.
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HISHAM, hesh-am'. The name of several

Oniniiad rulers of Spain. Hisham I. was Emir
of Cordova from 788 to 796. He was a vig-

orous ruler and put down revolts with a firui

han<l. He also was successful in .some expeditions

against the Franks. He is, hov.ever, rememl)ere<l

chiefly for his personal habits. In disguise he

wandered incognito about the capital, succoring

the fKJor and oppressed, caring for the sick, and
inquiring into the administration of justice. His
charity and justice endeared him to his subjects.

—Hisii.vM II., Ommiad Caliph of Cordova from
970 to lOU'J, succeeded to the throne before he

was twelve. He had little ability and lived in

seclusion, while his chief officer. Al ilansur,

made conquests from the Christians. Hisham
was deposed and probably murdered.—With
HisH-^M III., who was deposed in 1031, and
died in retirement in 1036, the Ommiad caliphate

in Spain came to an end.

HISPA'NIA (probably connected with Heb.
shOiifnt, rabbit, from shaptnt, to hide). The name
by which the Spanish Peninsula, including the

modern Spain and Portugal, was known to the

Romans. By the Greeks it was called Iberia, and
by the Roman poets sometimes Hesperia, the

Western Land. The earliest inhabitants of whom
we have any knowledge were the Iberians, a race
apparently unconnected ethnically or linguistic-

ally with any other race of Europe, of which
the modern representatives are the Basques of

Northern Spain. But in very early times hordes
of Celts crossed the Pyrenees and occupied almost
the whole peninsula, pushing back or assimilating
the Iberians, whence the natives were generally
tailed Celtiberians by the ancients. The national
wealth of the country—especially its sih-er de-

posits—early attracted traders and colonists.

About the middle of the fourth century B.C. the
Greek colony of Emporite (Ampurias) was
founded on the northeast coast. Phoenician trad-

ers early made the circuit of the coasts, and
Gades (Cadiz) was one of their permanent trad-

ing stations. The Carthaginians, driven from
Sicily, Corsica, and Sardinia by the Romans, de-

termined to conquer Spain both as a source of

wealth and as a base of operations against Italy.

Carthago Xova (Cartagena) was their principal
town, and they soon brought almost the entire

country under their sway. From here Hannibal
set out to cross the Alps (B.C. 218) : but his down-
fall at the end of the Second Punic War lost the
country to the Carthaginians and placed it under
Roman control. For a century or two, however,
the native tribes continued in a state of scmi-
indcpcndence, until in the time of Augustus, who
founded many colonies in Spain, the country was
finally Romanized. The peninsula was divided
into three provinces: Hispania Tarraconciisit.

with its capital Tarraco (Tarragona) in the north
and east ; Bsetica in the south ; and Lusitania,
corresponding nearly to the modern Portugal.

HISPANIOLA, his'panyo'lii. The Latinized
nan\o for Espanola, the island of Haiti (q.v. ).

HISSAB, his-sar'. The capital of a district

of the Delhi division, Punjab. British India, on
the West .Jumna Canal. 89 miles northwest of

Delhi by rail (Jlap: India. C 3). It is the seat
of a governmental cattle farm with 43.287 acres
devoted to pasturage. Hissar was founded in

13,')4 and has interesting archieological and his-

torical remains. Population, 17,000.

HISSAKXIK. See Troy.

HISTLffiA, histi-e'a (Lat., from Ok. 'lariaia,

Histiaia, dialectic form of 'Earia, Hestia, Lat.
\'esta}, or Okeus. An ancient and important
city of Eubcea. on the north extremity of the
island in the District of Hellopia. It was prob-
ably founded by settlers from the Histia?otia

driven out by the advance of the Thessalians.
In the peri(xl following the invasion of Xerxes
it passed into the hands of the Athenian League,
but in B.C. 446 joined the rest of Eubcea in a re-

volt. When the island was reduced by Pericles,

the old inhabitants of the town were expelled,

and Athenian colonists settled in the neighbor-
ing village of Oreus, which soon developed into

a flourishing city, and gave the popular name to

the colony, though officially it was still called

Histiaea. At the end of the Peloponnesian War
the descendants of the old inhabitants and other

Euba'ans replaced the expelled Athenians, and
the city remained loyal to Sparta till after the

battle of Leuctra, when it joined the second
Athenian League. In the war between Philip and
the Athenians, Oreus was one of the centres of

Macedonian intrigue, and in the confusion after

Alexander's death, and later during the Roman
wars, it was of considerable strategic importance.

In B.C. 200 it was stonued by the Romans. After
this it fell into decaj'.

HIS'TI.ffi'XrS (Lat., from Ok. 'loTiaios, Bis-

tiaios) ( ?-B.c. 494). A tyrant of Jliletus, who
guarded the bridge of boats by which the Persians

had crossed the Danube when Darius invaded
Scythia (B.C. .513). He refused to follow Mil-

tiades's suggestion to destroy the bridge, and, in

consequence, was rewarded by Darius with the

rule of Mitylene, and with a district in Thrace.

Afterwards, however, he was suspected of treason,

and was detained at the Persian Court for thir-

teen years. Tired of this restraint, he secretly

instigated the revolt of the Ionian Greeks,

and was sent by Darius to suppress it.

\\'ith his freedom thus recovered he openly made
war against the Persians, but was defeated, and
finally beheaded by Artaphernes. His head was
sent to Darius, who received it with sorrow and
buried it with honors.

HISTOIKE COMIQUE DE FKANCION,
e'stwar' kiVmek' de fraN'syoN' (Fr.. Comic His-

tory of Francion ) . A romance by Charles Sorel

de Sauvigny (1622). published under the pseu-

donjnn of Nicolas du Moulinet. The chief inter-

est of the story is in the infoniiation which it

supplies of contemporary customs, and in the fact

that it is one of the few realistic novels of the

seventeenth century. It met with much success,

but was always disavowed by its author.

HISTOL'OGY (from Gk. iffris, histos. web,

from Iffrdm, histanai, to stand + -^oyia, -logia,

account, from X^eii', legein, to say) . That branch
of biological science which treats of the micro-

scopical structure of living organisms, both ani-

mal and vegetable. The histology of plants belongs

to the domain of botany, that of animals to the

domain of human and comparative anatomy.
Just as gross anatomy is subdivided into normal
anatomy and pathological anatomy, so histology

may be subdivided into normal histologj- and
pathological histology. The term histology when
unqualified is usually accepted as referring to

normal histology.

HisTORV. Although the study of the micro-
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sfopic structure of plants ami nninials may be

traced to the times of iMalpiglii (1028-94),
who discovered the blood-corpuscles, Robert
Hooke, who was the first ( Kiti" ) to describe plant

cells, and Leeuwenhoek (1032-1723), who, with
comparatively imperfect optical means, prac-

tically laid the foundations of our knowledjte of

the minute structure of the tissues, no delinile

progress in histology as a science was made until

the beninninj; of the nineteenth century, when
the compound microscope began to assume its pres-

ent improvcil form. The great work of Bichat,
entitled Aiuitoniir gcncralv appliiinf d hi physio-
loyie et A la mMccinc (1801), marked an epoch
in the development of the science of histologj".

Although he apparently did little actual work
with the microscope, he brought to bear upon the
achievements of other investigators the power of

his generalizing mind, and was the first to clas-

sify tissues .iccording to their structure. After
Bichat came an epoch of histological research,

during which the microscopic observations of

Malpighi and Leeuwenhoek were extended in ac-

cordance with the general system of Bichat. The
next great step forward was made by two
botanists. Hugo von ilolil and .Schleiden, who
discovered the cellular basis of all plant struc-

ture. The discovery of the metho<l of combining
lenses so as to render them achromatic gave a
new impulse to the study of histology, and a more
perfect classification of the tissues of the body
was the result, as it placed in the hands of

Schwann an instrument which enabled him to

demonstrate the law that all animal as well as
]>lant tissues are composed of and develop from
cells. Schleiden had already demonstrated this,

which may be called the greatest discovery in

histology, and therefore he and Schwann are often

called tiie founders of the science of histogenesis,

or the study of the origin of tissues, more re-

cently pursued with great success by Reichert,

KoUiker, Remak, and others. Then the micro-

scopic anatomy of diseased structures and their

mode of development came to be investigated, and
the science of pathological histology took its rise,

tlohannes Jliiller is regarded as the father of this

branch of histology-, as he indicated the general

direction in which the investigation of diseased

growths should be pursued. .Vfterwards Virchow
published his celebrated Crlhilnr Pnthriloiji/, and
later the science was still further enriched by the

labors of Billroth. Rindlleiseh, Von Reckling-

hausen, Cohnheim, and others.

HISTOLOGY OF .\NI>I.M,S.

Cells. The histological basis of the body
structure is the cell. In general terms all tis-

sues may be said to be composed of cells of

one kind or another, and these cells are always
combined with more or less intercellular sub-

stance. This intercellular substance may be
very small in amount, as in the epithelial tissues,

where it amounts to nothing more than n cement-
ing material holding the cells together, or it may
make up the greater part of the tissue, as in

some forms of connective tissue. Cells differ in

shape. They may be round, oval, cuboidal. spin-

dle-shaped, or irregularly stellate. The intercel-

lular stibstance differs greatlv in structure, and
it is upon the differences in density of the inter-

cellular substance that the different degrees of

hardness depend. Thus, in mucous tissue the in-

tercellular suhstance is soft and gelatinous, in

cartilage it is dense and firm, in bone it is in-

filtrated with lime salts, and is extremely hanl.
Jt was at first believed that a cell was a lillU-

bag filled with tluid, hence its name. Slost ani-

mal cells are, however, small masses of living

matter, called protoplasm, having as a rule no
cell-wall. Cells nuiy or may not liavr nucU'i. It

is probable that non-nucleated cells are inca-

pable of performing certain of the higher func- •

lions of cells, e.g. that of reproduction.

All adult tissues and organs originate in the

elementary layers of the embryo. What deter-

mines the lines of growth of these different cells,

and why some develop to form one kind of tissue,

others to fonn other kinds of tissues, is as yet

beyond our knowledge. There are two modes
of c-ell growth or reproduction, direct cell-divi-

sion, and indirect cell-division or mitosis.

TisscES. The tissues of the body fall into four

great groups: (1) Kpithelial tissue: (2) connec-

tive tissue: (3) nuiscular tissue: (4) nervous
tissue. It is by conil)ina1ions of these tissues

that the different organs of the body are formed.
The most widely dislributed of the tissues is

connective tissue, which in its various forms, as
fibrous tissue, elastic tissue, cartilage, bone, etc.,

makes up the framework of the body. In com-
bination with one or more of the other tissues it

forms the various organs of the body, acting as
their supporting framework. Thus, in the
nervous .system such organs as the brain and cord
consist of ncnous tissue held together and sup-

I)ortcd by the peculiar form of connective tissue

known as neuroglia. A muscle consists of muscle-
tissue bound together by connective tissue; and
the various glands of the body, such as the liver

or pancreas, consist of a glandular epithelium
peculiar to the particular organ held together by
connective tissue. See Connective Tissue.

Consult Delaficld and Prudden. Handbook of
Palholoqirtil Analomy and Jlixloloqii (Xew
York. li)01). The hi.stolog>- of the different tis-

sues and organs may be found described under
such titles as Connective Tissve; Miscle;
Epitiiei.u'm : Xkrvois System; Liver; Kidney,
etc. See also Cell: and Blood.

IlISTOLOtlY OF plants.
Cells. Many plants consist of only a single

cell : nevertheless such plants show almost in-

finite variety in form. The simplest are nearly
spherical, but in the desmids and diatoms almost
every conceivable shape is to be found and a
high degree of differentiation is attained. When
cells divide in only one plane and do not separate

after eacli division a chain of cells results; when
division takes place in two ])lancs a plate of cells

is formed ; divisions in three ])lanes give rise to a

body several cells in thickness. In the last ease

considerable differentiation is likely to follow;

the cells on the outside become adapted to the

work of protection and absorption, some of thosp

on the inside perform the nutritive functions, and
others are specially modified for conducting ma-
terials. Even in the alga- and fungi there is a
division of labor, some cells being modified for the

work of protection and absorption, others for con-

duction, still others for reproduction. In the

liverworts and mosses the specialization is car-

ried still further, but it is in the ferns and
flowering plants that difference in structure and
division of labor finds its highest expression.

Such differentiation of cells in form and function

gives rise to tissues.

Tissues. A tissue is a group of connected cells
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of like origin ami structure. Tissues are there-

fore olassilied according to the form of their com-
ponent cells, the thickness and chemical com-
position of the cell-walls, the character of their

contents, etc. All cells of a very young plant

arc alike in having thin walls, abundant proto-

plasm, minute vacuoles or none, and relatively

large nuclei. Such cells constitute embrjonic,

formative, or nicristematic tissue, which is found
in the higher plants in three places: (1) At the

tips of the shoots and roots, where it constitutes

the 'growing points,' protected in the shoot by
overarching leaves which form a bud. and in the

root by the root-cap; (2) one or more thin layers

concentric with the stem, by which new laj'ers of

wood, cork, and bast are added to it internally

;

(3) where wounds are made, in which cases the

iiieristem produces tissues that heal the wound.
In all the higher plants tissues are grouped in

such a way as to form tissue systems (see Ax.\T-

OMY OF Plants). Those there described are re-

duced to three by some: viz. ( 1) the tegumentary
(equivalent to the protective) : (2) the vascular
(equivalent to the conducting and in part the

mechanical): (.3) the fundamental, a sort of

limbo to which are assigned all the tissues not in-

cluded in the other two systems. Of all tissues it

may be remarked that the cell-walls are subject

to thickening as they grow older. This thickening
consists of material added to the surface of the

primary wall. The successive additions are fre-

tjuently unlike, and in the mature wall are apt to

tw distinctly stratified. Tlie thickening is seldom
uniform. Sometimes minute regions escape thick-

ening and remain as small pits in the added
lajers. These pits occur at points where the
jirotoplasm of one cell has not been completely
separated from that of the other by the forma-
tion of a partition wall, hut remains connected
there by many very slender strands. In other

1

rii|i *-'

Fig. 1. TRACHE.E.

1, AnDular; 2, pitted; 3. spiral.

cases the thickening is absent from wider areas.

This leaves broader and shallower pits, which
are symmetrically or irregularly distributed, and
give the appearance of sculpturing of the wall

(2. Fig. 1). When the thickening is restricted to

spiral lines or rings, the thin walls seem to be

merely supported by the thickened portions, as in

spiral and annular vessels (1.3, Fig. 1).

Only the more important kinds of tissues are
here described. ( 1 ) i'arenchyma : Cells of very va-

rious form, but mostly nearly equal in the three

dimensions, usually with a thin cellulose wall

containing (so long as they are functional) living

protoplasm, and almost invariably .separating

more or less from one another to form intercel-

lular spaces. In elongated organs parench3Tna
cells are likely to become elongated. The paren-

chyma of the leaf and the cortex of the stem
may develop into very irregular forms (Fig. 2).

In water plants and others in which the paren-

FlG. 2. IRBEOVLaR pareschvha.

From a leaf, with only cbloroplaAts and nuclei sliown.

chyma develops extensive intercellular spaces

(aercnchyma) the cells may become branched,

some even being regularly stellate (Fig. 3).

Parenchyma cells sometimes • have thick walls,

and thus form a transition to the sclerenchjma

(see below), from which, however, they may be

FlQ. 3. STELLATE PARESX'HVMA.

From stem of Juncus.

distinguished bj- the presence of living cell con-

tents and sometimes reserve food. .Such paren-
chyma occurs in the rhizome of many ferns. Par-
enchyma forms the chief nutritive and storage

regions of all plants, and is especially abundant in

herbaceous plants. In lleshy leaves, fruits, stems,
etc.. the parenchi,-nia is greatly developed at the

expense of other sorts of tissue and is there used
for storage of reserve food. The outer walls of

parenchyma cells, which form the surface (i.e. the

epidermis), undergo a peculiar change, being

infiltrated with cutin, by which they are rendered

almost impervious to water. Parenchyma cells

of tabular form arise from the phellogen, which
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have nil their walls cutiiiizod. They constitute a
tissue known as cork ( Fip. 4).

(2) Collenchiiinn tlilTers from parenoliyma. of

which it is ha nil v more than a variety, in the

Fni. 4. COKK TIBSl'E.

LODgitudinal section from bottle-cork.

elonfration of the wlls. the absence of intercel-

lular spaces, and the thickening of the angles of

the cells where three or more walls join (Fig. 5).

These thickened parts are more highly refractive

than other parts of the wall, and have a very pe-

culiar bluish-white' lustre. Collenchyma occurs

bands, closely ass(K-iated with the vascular

bundles. They are often called bast-libres, but do
not always belong to the bast or phloem bundles.

The individual cells taper at each end. the ends

of adjacent i-ells above and Im-Iow overlap, and
thus give to the strands great llcxibility and a
tensile strength which in many cases exceeds that

of the U'st steel. The cells arc relatively very

FlO. «.. n. I ,.ni >. HVMA.

1, Irregular form (idiobliiHt) from leaf of tea; 2. surface
vietv of a fibre hIiowIuk taiii*rlnK end and oblUiue pitA;
.'i. transviTHe a^-ctlon of ft fibre showlug concentric struc-
ture of wall with pore-pits.

long, 1 to 4 millimeters in jute. 10 millimeters or
more in hemi). 20 tn 40 millimeters in llax. and
as much as '220 millimeters in 'ramie.' witli diam-
eters from .01 to 0.4 millimeter. The strands of

FlO. G. COLLENCBYMA.

1, Longitudinal section; 2, transverse section.

only in elongated organs (stems, petioles, etc.),

where it forms a strengthening tissue beneath the

epidermis.

(3) Sclerenrhiima occurs in two forms, in one

of which the cells have their three dimensions

almost equal : in the other they are greatly elon-

gated (Fig. (i). In both the wall is excessively

thickened, sometimes so nuu-h so that the lumen
is nearly obliterated. In all cases the protoplasm

disappears at maturity, and the tissue is of use to

the plant only by its mechanical strength. The
short -celled sclerenchyma is common in the stone

fruits (peach and cherry), in the shell of various

nuts, in the gritty parts of the flesh of pears,

quinces, etc.. and in the hard portions of bark,

many dry fruits, and seeds. Elongated scleren-

chyma cells are most abundant in stems and
leaves, in which they form continuous strands or

FlO. 7. TRACREIDS.

a. from st«m of pine; /.. foniiinie; the termination of a
xylem bundle in a leaf of /mjiutlens purviffora.

sclerenchyma fibres constitute the so-called fibres

of commerce, the finer ones of which are used for

textile fabrics and the coarser for cordage, etc.

(4) Trnchcw and trnclicidx. Tracheids are
usually elongated cells, whose walls have become
lignified (by which they are made very pervious
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to water) and thickened in spiral or annular
lines or in reticulate patterns (Fig. 1). At maturity

the protoplasm disappears, leaving (jiily the cell-

wall of service to the jjlants. Tracliea- are simi-

lar to tracheids in the sculpturing of their walls,

but instead of being single cells they are formed

by the fusion of a row of cells lying originally

end to end, the end walls being resorbcd as the

lateral walls thicken and the protoplasm disap-

pears. At maturity the long empty tubes thus

formed show little trace of the cells from which
they originated. In angiospcrms they constitute

the greater part of the xylem bundles, changing
to tracheids as the bundles grow smaller and
come to an end (Fig. 7b). But in gyninosperms
(pines and their allies) trachcip .are formed only

ill the primary xylem, almost all the secondary
xylem being tracheids with characteristic circu-

lar-bordered pits (Fig. 7a). Tracheie and tra-

cheids are the most efficient tissues for the trans-

port of water in the larger plants.

(5) Sieve tubes are cell fusions formed by the

partial resorption of the end walls of a row
of young cells. The end partitions and sometimes
tlie lateral walls which adjoin other sieve tubes

become perforated, forming a so-called 'sieve

Fig. 8. 8IETE TUBE AND CO.MPANION CELL.

1, In longitudinal section; 2, in transverse section show-
lii|^ a sieve plate.

plate,' through which the contents of the sieve

tubes (a slimy mi.xture of soluble proteids, car-

bohydrates, and other foods) pass freely. Sieve

tubes are found in the phloem bundles, in which
they constitute the most efficient tissue for the

transport of foods (Fig. 8).

((!) Latex tubes are long, much-branched tubes,

with free or anastomosing branches, which con-

tain the milky or colored sap in certain plants.

There are two sorts, articulated and non-articu-

lated. A non-articulated tube arises by early

dilTerentiation of certain cells in the embryo,
which push their way among the other developing
tissues by independent growth. The articulated
tubes arise by the fusion of rather indefinite rows
of cells, either longitudinal or transverse, which
form a network of irregular tubes. Latex tubes
are found in the phloem bundles, or just outside
these bundles in the cortex of stems, and accom-
pany them into the leaves, where they ramify
widely. Their terminals come into close rela-

tion with the nutritive cells. (See illustration

under Latex.) They seem to constitute a trans-
portation system for foods. See Growth ( in
Plants) ; Anatomy of Plants; Cell (in

Plants); Root; Stem; Conduction; Latex.
HISTOLOGICAL TECHNIQUE.

The methods of histological observation were
at first extremely crude, consisting merely in

tearing apart the tissues and examining them
under the microscope. Such handling, of course,

largelj' destroyed the relations of the ditTcrent

elements of the tissues to one another. The cut-

ting of thin sections of tissue with a razor was
soon introduced, this being much facilitated by
the previous hardening of the tissues in some suit-

able solution. Such sections were, however, diffi-

cult to study, owing to their transparency and
the fact that the ditTerent tissue elements possess

nearly the same index of refraction. The -staining

of sections was the next great improvement in

technique. At first a single stain was used, the
denser elements taking a darker shade than those
of less dense structure. The discovery of what
is known as differential staining, whereby the dif-

ferent tissue elements are stained different colors,

and the introduction of an instrument for section

cutting, known as the microtome (see further

below), together with improvements in the micro-

scope, have been the main factors in the recent

rapid development of the art. At present the

most commonly used technical procedures in the

examination of tissues and organs is as follows:

The first step is fixation. By this is meant a

rapid killing of the tissue in such a way a.s to

allow it to retain as nearly as possible the same
form and relation as in the living tissue. Among
the more common fixatives may be mentioned
alcohol of various strengths, formalin in from
5 per cent, to 20 per cent, solutions, osmic acid,

usually in 1 per cent, solution, MiiUer's fluid (2.5

grams of potassium bichromate and 1 gram of

sodium sulphate, dissolved in 100 cubic centi-

meters of water), Fleming's fiuid (a mixture of

osmic, chromic, and acetic acids in water) , chrom-
acetic acid (1 per cent, solution in water), and
corrosive sublimate in saturated aqueous solu-

tion. Many other fixatives are used for special

purposes ; thus, osmic acid is employed for the

demonstration of fat and myelin. The small slices

of tissue employed are allowed to remain from 12

to 48 hours in a large amount of fixative. Fixed
tissues which have been fixed by any other agent
than alcohol are then subjected to prolonged
washing with running water. The next step is

hardeninjj. The fixing agents also act as harden-
ing agents if allowed to act sufficiently long.

Many fixatives, however, have a detrimental ef-

fect upon the tissues if their action is too pro-

longed. It is. therefore, quite common to trans-

fer the tissues after proper fixation to some new
lluid for the purpose of hardening and preserva-

tion. The almost universal hardening and pre-

serving agent is alcohol, but formalin, too, in

from 5 per cent, to 10 per cent, aqueous solution,

is now extensively used. The first alcohol bath
for plant tissues should be .S5 per cent, or weaker,
while many animal tissues will stand 50 per

cent. This should be followed consecutively by
50 per cent.. 70 jier cent., 00 per cent., and 97

fier cent, alcohol. For long preservation SO per

cent, alcohol is the most satisfactory. Next in

the process is imhcddinn. By this is meant the

impregnation of the tissues with a liquid which

afterwards hardens, thus holding the tissues in
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a firm mass, which can l>e easily cut. For thiss

purpose paratlin and celloidin are most commonly
used. In paraffin imliedding, the tissue is tirst

immersed in any pure solvent of imraffin. then

passed to a warm solution of paraffin in the

solvent, and finally left in pure melted paraf-

fin, until thoroughly impregnated, in celloidin

imhcdding the tissue is transferreii from alcohol

to a nii.\ture of alcohol and ether, and then placed

in a solution of celloidin in a mi.xture of equal

parts of alcohol and ether. After impregnation

the paraffin is allowed to harden hy cooling, or

the celloidin to thicken by exposure to the air

and consequent evaporation of the alcohol and
ether, after which it is immersed in chloroform

for hardening. The operator then |)roceeds to

cut sections by means of the microtome. This in-

strument consists essentially of a knife-carrier,

which can be made to slide back and forth past

a clamp to which the specimen is attached. The
imbedded specimen is fastened to a block, usual-

ly of wood, clamped in the microtome. The
clamp is so arranged that the blocked specimen

can be raised any desired fraction of a milli-

meter, thus bringing any thickness of it above
the knife. In paraffin-cutting the knife is kept

dry ; in celloidin section-cutting it is kept flooded

with alcohol. 'Ilie sections are then stained for

the purpose of bringing out sharply the different

tissue elements. For staining the nuclei, car-

mine, ha-matoxylin, and various aniline dyes are

commonly used. For demonstrating the other

tissue elements other dyes may be used, eosin 1m>-

ing much used. The procedure in staining cel-

loidin sections with hipmatoxylin and eosin is as

follows: The sections are first allowed to remain
for several minutes in an aqueous solution of

hipmatoxylin ; then they arc thoroughly washed
with 97 per cent, alcohol, and placed for several

minutes in an alcoholic .solution of eosin; they

are then again washed in alcohol and cleared in

oil of origanum or bergamot containing a little

eosin. From the clearing bath the specimen is

lifted to a glass slide, the excess of oil is re-

moved by means of blotting-paper, a drop of a

solution of Canada balsam is placed upon the

specimen, and the whole is covered with a thin

glass, called the cover-glass. By the drj-ing and
hardening of the balsam a permanent 'mount' of

the specimen is secured.

The above methods of procedure are illustra-

tive of those applicable to general histological

material. The examination of special tissues and
organs requires the use of special methods of

technique. This is especially true in regard to

the nervous tissues, for the study of which some
very elaborate methods have been devised, some
of which will be found described in the article

Nervois Svstem.
For histological methods as applied to plant

tissues, consult Chamberlain, Methods in Plant

Hintolofi!/ (Chicago. 1001) ; for methods in ani-

mal liistology. consult Lee, Microtomist's Vade-

mecum. (London, 18fl0).

HISTORICAL ASSOCIATION, .Xmerican.

A society of historical students and writers,

founded at Saratoga, X. V.. in September. 1884,

at the suggestion of Herbert B. ,\dams. of

Johns Hopkins Lniversity. Its original member-

ship was 40, but within a year it had increased to

•250. and in ls80 it received a definite standing

and recognition ny an act of Congress incorporat-

ing it in tiie District oi Columbia. The society

has exerted wide influence in directing and stimu-

lating historical research, and its publications

and monographs have covered a broad field of

historical study. Allied with the .society is the

American Society of Church History. This or-

ganization, founiled in Jlarch, 1888, liecamc the

Church History Section of the Historical Society

in 1889. Another important branch of the so-

ciety is the Historical Manuscripts Commission,
which prepares valuable manuscripts for publica-

tion. The society holds annual meetings, and pub-

lislies an annual report through the Smithsonian
Institution at Washington. These reports include

historical articles and bibliographies, and the

society publishes in addition many monographs.

As examples of the latter maj- be mentioned:
Federal Land (irants in the United States, by
George \V. Knights: Church and Slate in the

United States, by I'-hilip Schatf: ^Villem Ussr-

linx. by .J. I". .Jameson; The Continental Con-
gress, by Herbert Fricdcnwald; and The Stud;/

of History in Schools, by a s])ecial committee of

seven, appointeil by the society. The presidents

of the society have included eminent .Vmerican

historians. They have been : .Xndrew D. White,

(ieorge Bancroft, .Justin Winsor, William F.

Poole, .Tames Schouler, George F. Hoar, Edward
Eggleston. and .Alfred T. Mahan. Tlie member-
ship is about 1400.

HISTORICAL SOCIETY, Royal. A learned

association in London, louiided in 18(18, and in-

corporated .July ;il, 1889. with the object of pro-

moting the study of history. Us membership,
which is international, nunil)ers about fiOO, di-

vided into Fellows, Honorary Fellows, and Cor-

responding Members. On .Ma"y 2, 18!1(>. the Royal
Historical Society amalgamated with the Cam-
den Society (q.v.). The Royal Society publishes

annual volumes of Transactions and Uocuments,
which are distributed without charge to mem-
bers.

HISTORIC GEOLOGY. See Geoloot.

HISTORY (Lat. hisloria, Gk. laropla, hi.story,

from uTTwp, histor, learned, from tiiivat, cidenai,

Skt. lid, UIIG. trizzan. (Jer. nissen, to know). A
systematic narrative of past events, or. in the

light of modern historical scholarship, the .science

of the progressive development of human society.

The social and economic conditions of peoples,

their racial aflinities and physical environment,

exercise determining influences upon their his-

tory, and find expression in their thought, their

art', and their politics. History deals with the

social structure in its successive forms and rec-

ognizes as inseparable allies all .sciences which
contribute to a knowledge of man as a social

being, and in his relation with the physical world.

.As a science, history is primarily inductive.

It proceeds from a body of cr)nerete facts, which
critical study links togetheT according to the

sequences of time and causation. .-Vfterwards

deductive processes may be used, but always
sparingly and cautiously.

Historical methml comprises four processes

:

the collation of facts; the arrangement of these

facts, according to the sequences of time and
causation: criticism, by which the value of the

facts is determined; and their interpretation in

accordance with the results of arrangement and
criticism. These processes are all simple: they

are the ordinary processes of scientific research,

but in carrying them out the human equation
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becomes so large an element of the problem as
to make it essentially ditfereni from the problems
of the physical world, and for this reason history
can never be an exact science.

History depends upon human evidence, and its

investigation must follow the laws jroverning

the reception of human evidence. These are
found to a considerable extent in the body of

principles developed by jurisprudence for the re-

ception of evidence in the courts. The historical

material is contained in .several categories: (a)
Remains—such as buildings, walls, roads, statues,
pictures, medals, coins, implements—whatever,
indeed, man has made and used and which may
thus throw light upon his civilization and his
deeds. These may be studied directly, when ac-

cessible, or through the reproductions easily ob-

tainable by means of modern processes.

(b) Documents. Under this head are included
oflicial and business papers and letters written
with an immediate practical purpose.

(c) Literatures. This class includes a great
body of material of the highest value—the writ-
ings through which are expressed the ideas of
the peoples, their philosophy, poetry, science, and
religion.

(d) Traditions. Much of this class is pre-
served in the literatures; much of it must be
gathered from other sources.

(e) Laws. These, especially public law, are
found in codes and treatises, and are of great
value in determining many questions.

(f) ContCTuporary writings with historical
purpose—annals, chronicles, biographies. Under
these heads can be classified the original material
on which secondary historical work, the written
history of a nation or an age, is based and by
examination of which its accuracy must be
tested.

This material may also be divided into two
great classes of evidence—conscious and uncon-
scious. It will be seen that some of this material
must have been prepared consciously to influence
the opinion of contemporary or succeeding genera-
tions. In this class are proclamations, state-
ments, writings, narratives, told with intention
concerning events within the narrator's own
knowledge, or reported to him by others. Such
evidence must be taken with qualifications attach-
ing to all ex-parte testimony. On the other hand,
the evidence may be given unconsciously, as in
documents of record, writings or other remains,
prepared with no other purpose beyond that
of direct utility. A striking example of this
class of evidence is fomid in the little cylinders
and tablets of clay, prcsen'ing in the business
records, impressed upon them in cuneiform char-
acters, so much of the social history of the
Babylonians of thousands of years before the
Christian Era. All these materials of human
history must be s\ibjected to searching inquiry
as to their original purpose, and the circum-
stances under which they were made. The devel-
opment of history into scientific form has been
the work of .ages, and owes its final impulse
to the great improvements in methods in the
physical sciences during the eighteenth and nine-
teenth centuries, although it developed along
with the development of the human society
whose life it records. The historical idea re-

quires for its existence a background and a con-
sciousness on the part of society of itself and
of its continuity; of its relations to a past

Vol. X.—8.

and a present. The growth of this social self-

con.sciousness has liecn a nuitter of time. It is

interesting to notice, on the other hand, how the
study of their history has sometimes aroused in
a people the consciousness of their own national
life, which before was dormant. An example of
this may be found in the Balkan States, which
were roused not many years ago into determined
revolt against Turkish rule by the teaching of
their national history through the efforts of a
few patriotic scholars.

The new outlook upon the natural world given
by the physical sciences and the change in his-

torical methods gave rise to a controversy in the
last century, in which certain philosophical
thinkers of the highest ability undertook to
maintain that "human actions are governed by
laws as fixed and regular as those which rule in

the physical world." Auguste Comte, Henry
Thomas Buckle, and Herbert Spencer are the
distinguished sponsors of this theory. Buckle,
in his History of CiviUzation in Enrjlnnd. the
first volume of which was published in 1,S57,

elaborated this idea with a profundity of learn-

ing, but with much inconsistency of reasoning.
Such literary historians as Charles Kingsley and
James Anthony Froude entered the discussion
on the other side, and .John Stuart Mill, in bis

System of Logic, made a very sane and able
contribution to it. The strongest and most ex-
treme presentation of the opposite side of the
controversy is, perhaps, that made by Froude in

his lecture of 1864 on "The Science of History."
He maintained with great eloquence that thd
determination of human movements upon any
basis of scientific accuracy wns impossible. Thi<
old controversy is closed now in the light of a
better understanding of what the science and
scientific method really are. but it is of interest
historically as marking one stage in the develop-
ment of the science of history.

The development of history down to the nine-
teenth century may be traced through the work
of a very few writers and scholars. The first

of all historians was the Greek Herodotus, who
lived in the fifth century B.C. He was, however,
only a narrative writer, recording with great ac-

curacy those events which came within the scope
of his personal knowledge, but mingling with
his narratives much which came to him only by
hearsay, and to which he applied no critical

canons. Thucydides, the next of the great his-
torians, is justly estimated as one of the greatest
historians of all time. He recorded events with
remarkable conciseness, and first applied philo-
sopliical reasoning to the historical narrative.
Among narrative historians the accomplished
Xenophon deserves a place. Polybius, with a
wider outlook, followed in the footsteps of Thucyd-
ides. Of the Romans, Cifsar, Livy, and Tacitus
show a high development of the historical sense,
the two former confining themselves to the nar-
rative field, and the last claiming a place in
the class of historians like Tliucydides, who en-

deavored to find the meaning of history beneath
the mere sequence of events. The historians of
the later Roman Empire were, for the most part,
apologists for, or eulogists of, the emperors who
were their masters, and establish no landmark
of importance. During the Middle Ages there
was no historical writing worthy of the name in

Europe. The historical writing of the time is

contained in the annals and chronicles preserved



HISTORY. 108 HISTORY.

in the monasteries, which were very little more
tlian diaries fruiii day lo day, kept without any
disiriniination by men whose outlook upon the

world was nf the narrowest. Kinhard, in the

reij,ni of Charknui-rne, Otto of Freising, in that

of l-'rederick Uarharossa. and a few others, alone

rise a little above the dead level, which olFers

material for historical research, but no true

history. The awakening of a broader and more
vigorous scholarship in the period of the Renais-

sance produced a new schoi I of political and
historical thinkers, who buiK upon the revived

classical models. They are found in Italy, where
Machiavelli and (iuicciarilini wrote historical

works that are admirable in thought and style,

and in France, Spain, and England, where the

e.vample of Italy was followed as in other fields

of culture. In the eighteentu century the Eng-
lishman Gibbon, who devoted his life to his great
work. The Decline and Fall of the Homan Em-
pire, left one of the masterpieces of historical
scholarship—a work that stands to-day as the
most thorough and scholarly presentation of the
history of the later Empire and of the Middle
Ages. Voltaire, Hume, ^Iimtesf|uieu, and Rohert-
.son are brilliant names in the progress of his-

torical thought of the same century. It re-

mained, however, for the nineteenth century to
develop history into a systematic science. With
Niebuhr began a rational study of classical his-

tory, which has been carried on by Mommsen
anil Curtius for Roman and Greek history re-

spectively. The greatest impulse, however, for

the studv came from the classrooms of Leopold
von Ranke ( 17n.5- 188(5 ) . Ranke grasped the
fundamental idea of historical science with a
rugged sincerity, both of theory and practice,

and impressed his spirit upon a large body of

enthusiastic students in Germany and America.
Waitz, Droysen, von Sybel, von Hoist. Trcitschke,
and others have followed with greater or less

ability along the path over which he led the
way. In France within the last half century
historical work and instriiction have developed
with great rapidity, and Monod. Duruy, Henri
Martin. Lavisse. Rambaud. and many others have
exemplified the French genius for clear and scien-

tific thinking, and for condensed lucidity of state-

ment. In less degree the other Continental
countries have contributed to the development
of the science. In England, along with such
brilliant literary historians as Macaulay, Kings-
ley, and Froude. we have a body of eminent
scientific scholars, of whom Freeman. Green,
Stuhbs, Creighton. and Gardiner are distin-

guished representatives. In America, whose
scholars have drawn largely from thS German
and French schools, there has also been a notice-

able development in historical wTiting and in

critical scholarship. .'^ueceeding the earlier

school, which included Bancroft, Prescott, and
Motley, there has grown tip in the I'nited .States

a modem school, trained in the best imiversity

methods of research, and enrolling in different

kinds of historical work hundreds of vigorous
and enthusiastic scholars. Francis Parkman,
Justin Winsor, and .John Fiske left behind them
a body of historical writings of a very high order.

Henry Adams. James Schoulcr, Captain Mahan,
.John Bach McMaster. and .Tames Ford Rhodes are
contemporary .American historians whose studies

in the history of their own countrj- are of

permanent value, and many more names might

be added. From the lecture rooms and semi-
naries of Europe and -Vmerica a constant impulse
to wise and thorough study and use of hif.torical

material goes forth from earnest and able teach-

ers. Numerous periodicals are devoted to the ad-

vancement of historical research. Most note-

worthy of these arc the Ilistorischc Zeitschrift

in Germany, the Keviie Ilistoriquc in France,
the English Historical llcricw in England, and
the American Uinlorical Uevicw in the United
btates.

It is the tendency of the modem school of

historical students to rely more upon the thor-

ough study of true sources of history, rejecting

the myths, traditions, and second-hand acc<mnts.

which have so often formed much of the material
of writers of so-called history. Collections of writ-

ten sources form a very considerable part of the
historical publications of to-day, and guides and
commentaries to these collections of sources are
constantly being issued to enable the student to

tind his way intelligently through the mass of

material which the source collections present.

In this direction Germany, under the leadership
of Ranke, led the way. The massive and con-

stantly growing collection of sources of Ger-

man history, known as the "Monumenta Ger-
mania^ llistorica," is in itself a monument of

scholarship and research, and in France, Eng-
land, and the I'nited .States similar collections

have been published, and are in process of publi-

cation from year to year. The well-known Rolls
Scries in England is nearly as notable a cullection

as the (iernian Monumenta. Even in historical

instruction in the schools, the simpler and more
interesting sources have been put in available
form for elementary' students, and are used with
great success to enliven the nistorical narrative,

and to give an appreciation of the true nature of

historical research. This tendency to explore
the actual evidence critically has done much to
clear history of the fables, myths, and traditions

which made nuich of it imrcliable, and to render
it real lo the stmlent.

Divisions of History. History is commonly
divided chronologically into three great periods

—

Ancient, Mediieval, and Modern. While there is

complete continuity in the course of history,

each one of these periods has certain character-

istics distinguishing it from the others, and mak-
ing it convenient to treat each as a unit. In th>>

first period the beginning and growth and de-

cline of the great civilizations of antiquity are
comprised. Here arc considered the old East,

Egj-pt, Mesopotamia, and Syria, Greece, and
Rome. In these remote ages were laid the foun-

dations of civilization, the elements of which
were handed on from the valleys of the Xile
and Euphrates to the Greeks and Romans, who
fashioned them into instruments available for

later generations. The Roman Empire welded
together all the diverse elements of the ancient
world. Ancient history is usually regarded as
ending when the irruption of the Germanic bar-

barians from Northern and Central Europe into

(he highly develo|K-d Roman civilization caused
the downfall of the old Empire in the fifth

century of our era, and ushered in several cen-

turies of confusion. The world that had been
so thoroughly organized by the Roman was ma-
terially modified in its structure by the individu-

alism for which the Germ.in stood, in contra-

distinction to the principle of imperial unity
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emphasized in the Roman world. Out of this

stormy mingling of conflicting ideas in the Middle
Ages came modern Europe, which rests politically

upon a combination of the German and Roman
principles. The Middle Age is regarded as

closing about the end of the fifteenth century,

when the fall of Constantinople had removed the

last shadow of the old Roman world, when the

discoveries of Columbus had immeasurably wid-

ened the European horizon, and the revolt

was beginning against ecclesiastical imperial-

ism. The national idea slowly took form out

of the feudalism of the Middle Ages, and
modern nations gradually arose, with the re-

sult of bringing into being a legal code for the

regulation of international relations. The in-

ternal confusion of the Middle Ages had sep-

arated Europe from the rest of the world, but
with the revival of learning and the interest in

new things, known in history as the Renaissance,

came a larger acquaintance with that older world

of the East which, while less progressive, had
its own civilization, institutions, and history.

The conflict of the religions and civilizations of

the F ist and W est produced the Eastern question,

in which are contained so many of the most diffi-

cult problems of modem iniernational politics.

The opening of the Xew World in the period of

discovery introduced a new factor of the greatest

importance in the world's history—the future

great power of the Western Hemisphere, which
had as its heritage the civilization of Europe,
but was unhampered by immemorial traditions

and institutions, and by conflicting national
interests. The same pregnant era that saw these

new elements thrown into the world's life saw
also the renewal of the old conflict between the
German idea of liberty and the Roman idea of

unity in the Protestant revolt against the control

of the Roman Church. This conflict shaped much
of the world's history for three centuries. The
expansion of population in the older countries,

the development of commerce, the increasing
knowledge of the world, and the growing ambi-
tion of nations conscious of their own possibili-

ties and increasing rapidly in power and wealth,
together with the religious persecutions generated
bj' the Protestant revolution, brought about the
opening and settlement of new and hitherto in-

accessible regions, resulting in the widening of
national interests, enormous increase in the
power and resources of the great nations, and a
development of national rivalries on a scale hith-
erto unknown. There has also come an insistence
on the part of civilized peoples that barbarian
races shall submit to civilization and not ob-
struct the progress of world development. His-
tory has imtil recently concerned itself almost
exclusively with the Occidental nations, regard-
ing the Orient only as it has come in contact with
the West. \ow. however, the histories of India,
China. .Japan, and all other peoples that have
enjoyed orsr.inized life have assumed importance
in view of their bearing upon the larger problems
of the age. Such has been the movement of the
great current of history which has expanded in
volume with the expansion of the race. Within
these wide boundaries the histories of diff"erent

countries may be studied in detail ; and the study
cf history may be still further specialized along
the lines of social, economic, political, or con-
stitutional fields, or in those of art. literature,
or thought. These special fields become in-

creasingly important as history grows in com-
plexity, so that light is needed upon its phases
in detail.

The true spirit of history is nowhere better
expressed than in Ralph Waldo Emerson's essay
on History. See also Frederic Harrison, The
Meaning of History (London, 1894) ; Lord Ac-
ton's inaugural address as regius professor at
Oxford (London, 1895) ; W. S. Lill.v, "The Xew
Spirit in Historv," in Nineteenth Century (Oc-
tober, 1895) ; White, 'The Study of History,"
Atlantic Monthly (.January, 1870) ; Freeman,
Methods of Historical f^tudy (London, 1886) ;

Droysen, Grundriss der Historilc, trans, by An-
drews as Outlines of the Principles of History
(Boston, 1893) : Adams, Manual of Historical
Literature (3d ed.. New York, 1889) ; Bernheim,
Lehrbuch der historischen Methode (Leipzig,

1894) ; Langlois and Seignobos, Introduction to

the Study of History, trans, from the French by
G. G. Berry (Xew York, 1898) : Froude. Short
Studies on Great Subjects (XewY'ork, 1893). On
the pedagogical aspects of the subject, see Hall
(ed. ), Methods of Teaching History (Boston,
1883-85), a collection of papers by well-known
educators: Channing and Hart, Guide to the

Study of American History (Boston, 1896), very
full bibliographies; Committee of Seven of the
American Historical Association, The Study of
History in Schools (Xew York, 1899) : publica-

tions of the Xew England History Teachers' As-
sociation. The publications of the American
Historical Association contain many papers re-

lating to history in general in its different

aspects.

HIS TRIOMAS'TIX (Xeo-Lat.. from Lat.
histrio. actor -|- Gk. /uiffril, mastix. scourge).

A comedy produced not later than 1599, of which
John Marston was at least a collaborator, and
printed in ItilO.

HISTRIOMASTIX. THE PLAYER'S
SCOURGE, OB ACTOR'S TRAG.a;DIE. A
tract violently attacking the drama, by William
Prvnne. a Puritan, published in 1032. It gave
great offense, and the author was fined, deprived
of his Oxford degree, and, losing both his ears,

was sentenced to life imprisonment.

HIT (Gk."l5,7s). A town of Asiatic Turkey,
situated among deserts and salt marshes on the
right bank of the Euphrates, in the Vilayet of
Bagdad, and 110 miles west-northwest of the
city of that name (Map: Turkey in .\sia. K 6).
It is remarkable for the asphalt and naphtha
pits in the neighborhood, from which asphalt is

believed to have been obtained for the construc-
tion of the walls of Babylon. At present the
chief products of the place are asphalt, naphtha,
salt, and lime. Population, about 5000.

HITA, e'ta, GiNES Pkbf.z de. See Pebez de
HlT.\, GlXES.

HITCH. See Kn-ottiso and Splicing.

HITCH'COCK, Ch.\rles Henbt (1836—).
An American geologist, the son of Edward Hitch-
cock. He was born at Amherst. Mass. After
graduating at Amherst College (1856). he was
assistant to the Geological Survey of Vermont
(1857-01) : State Geologist of Maine (1861-62),
and of Xew Hampshire (1868-78). His report on
his work in Xew Hampshire, containing a folio

atlas of maps, profiles, and sections, is considered
his most important publication. Incidental to
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the survey was tlie maintenam^ of a meteorologi-

cal station throujjliout the joar on the summit of

Mount Wiishinj^lon, wliente daily statements of

the weather conditions wi-ie issueil helore the

Inited States tSi^nal Service had bc'^un its

weather predietimis. HitchcocK's puhliealions

comprise more than one hundred and iilty papers,

chietly concerninf; New Enjjland (geology, crys-

lalline scliists, and iehnolo{;y. He was appointed

professor of geologj' at Uarlniouth College in

IStiO. and in 18S3 was vicepresi<lcnt of the Ameri-
can Association for the Advancement of Science.

He was a member of the imperial (ieolo<;ical In-

stitution of \'ieiuia. and was one of the orijiinal

and most active meml)ers of the (Jeologieal Society

of .\merica. He was the first to su;^est the

liKality of the great terminal glacier in the

Inited States.

HITCHCOCK, E[)W.\RD ( 17n.'}-1804) . .\ scien-

tist and eilueatnr wlio contrihuted greatly to the

development and popularizing of geological

science in .\merica. He was horn in Deertield.

Mass., where for a time he .served as principal of

the academy. From 1814 to 1818 he published the

Country Ahnaiiiic, and in the latter year entered

Yale Theological Seminary, from which he was
graduated in 1820. After serving as pastor of

the Congregational Church in Conway. Mass.. he
was appointed professor of chemistry and natural
history in Amherst College. .-\s president of that

institution from 184.5 to 1854 he improved its

financial condition, and greatly extended its use-

fulness. When he resigned the presidency, he re-

tained the professorship of natural theology and
geologj, holdingthisolfice until his death. Through-
out the latter part of his life he devoted much
time to geological research. In 18.30 he was
appointed State Geologist of Massachusetts, and
under his direction the first geological survey of

any extensive area was completed. The results

of this work were published by the State Govern-
ment in several voluminous reports. In ISiSB

lie received the appointment of geologist of New
York, but resigned the position. He served as
geologist of Vermont from 18.5" to 1861, and in

1850 was commissioned by the State of Massachu-
setts to examinethc agricultural schools of Europe.
He was one of the founders of the Massachusetts
Agricultural College, and of Mount Holyokc
Seminary, and was the first presiilent of the

American Cieological Society. His extensive col-

lection of fossil footprints of the Connecticut
Valley was presented to Amherst College. The
most important of his works are: Economical
ecology (18.32); Report on the fScnlogy. Min-
eralogy, Botany, and Zoology of Massachusetts
(183.3) ; Elementary Geology (1840) ; Geology of
Massachusetts (1841); History of a Zoijiogical

Temperance Conrention in Central Africa
(1850) ; Religious Lectures on Peculiar Phenome-
na of the Four fteasons (18.50); Religion of
Geology and Its Connected ficiences (1851) ; Re-
ligious Truth, Illustrated from ficience (1857);
lehnoloqy of A'cir England (1858); Report on
the Geology of Vermont (1861); and Reminis-
cences nf Amherst College (1863).

HITCHCOCK, Ethan Allen (1708-1870).
An -American soldier and mystic. He was a
grandson of Ethan -Mien, was born at Vergcnnes,
Vt.. and was educated at West Point. After
garrison service, he was instnictor in tactics at
West Point (1824-27), and commandant there

(1827-29). He served against the Indians in

Florida in 18.36 and 1840, and in the last cam-
paign of the -Mexican War. For his service in

•Mexico he was brevctted brigadier-general ( 1847).

He commanded the I'acilic Division from 1851 to

1854, and in the next year resigned because of a
quarrel with .Iclferson Davis, then Secretary of

War. At the outbreak of the Civil War he was
appointed major-general, and served at lirst on
special duty under the Secretary of War, and
later as commi.ssioner of exchange. He was
also confidential adviser to the President. Hitch-

cock was a mystic, and wrote: Remarks upon
Alchemy and the Alchemists, arguing that they
were religious philosophers, and that truth was
the philosopher's stone (1857); Hwcdcnborg, a
Hermetic Philosopher (1858); Christ, the

iipirit, in which the Gospels are treated as sym-
bolical writings of the Essenes (1800); Red
Hook of Appin, and Other Fairy Talcs (1863) ;

Remarks on the Sonnets of Hhakespeare (1805
and 1867); Spenser's Colin Clout Explained
(1865) ; and \o/t>s on the Vita Xuova of Dante
(1806), in all of which he gives hermetic expla-

nations of the nuitter of these books.

HITCHCOCK, Ethan Allen (1835—). An
American jiulitician, born in Mobile. For several
years he was in business in Saint Louis. In 1897
lie was sent as United States Minister to Russia,
and subsequently was made Ambassador upon a
corresponding change in the Russian diplomatic
service. In 1898, upon the retirement of Cor-
nelius M. Bliss, he was appointed Secretary of

the Interior. He entered upon the oflice in 1899.

—His brother Henry (1829-1902) was born near
Jlobile, Ala., and was one of the foremost law-
yers and citizens of Saint Louis.

HITCHCOCK, PoswELL Dwigiit (1817-87).
-An .\merican clergj'man and educator, born in

East Machias. Me. He graduated at -Amherst
College in 1830, and at -\ndover Theological Sem-
inary in 1838. and studied at the luiiversities of

Halle and Berlin in 1847. -After his graduation
from the thenlogii'al school he was a tutor at
-Amherst tmlil 1842. He preached a year in

Waterville, Me., and in 1845 was installed over the
First Con<jregational Church in Exeter, N. H.
He resigned in 1852 to accept the professorship

of revealed religion at Bowdoin College. Three
years later he resigned at Bowdoin to become
professor of Church history at fnion Theological
Seminarj', of which he was elected president in

1880. He was on the editorial staff of the Ameri-
can Theological lleiietr for seven years, traveled
in Egj-pt and Palestine, and was elected president

of the Palestine Exploration Society in 1871,

and vice-president of the American Geolojiical So-

ciety in 1880. He published: The Life. Character,
and ^yritings of Edu-tird Robinson (1863) ; Com-
plete Analysis of the Holy Bible (1869) ; Social-

ism (1879) : Carmina Sanctorum, with Dr. Zach-
ary Eddy and Rev. Lewis W. Mud<;e (1885). A
collection of sermons. Eternal Atonement, was
published posthumously (1888).

HITCHIN, hichtn. -A to«Ti in Hertfordshire,
England. 14 miles northwest of Hertford (Map:
England. F 5). It was the original seat of Gir-

ton College; it has a free school, founded 1622;
and its fine old parish church contains an his-

torical crypt, interesting monuments, and an
"-Adoration of the Magi" by Rubens. Hitchin has
large breweries, and a trade in corn, malt, and
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Hour. Straw-plaiting ia carried on, and the cul-

tivation of lavfiidcr lor its essential oil, exten-
sively used in perfuiiKiy, dates from 1568.
IJiteliin is recorded in the Domesday Book. It

was given to Harold by Edward the Confessor,

and came into the possession of William the
Conqueror. Population, in 1891, 8800; in 1901,
10,072.

HITOPADESA, he-tO'pa-da'sha (Skt., salu-

tary instruclicjii) , or Book of Good Counsel.
The name of a celebrated Sanskrit collection of

fables, the contents of which have passed into

almost all the civilized literatures of the world.
The collection itself, in the form in which we
possess it. is founded on older works of a kindred
nature; and its preface expressly mentions 'the

I'anchataiitra and another work,' For a con-

venient list of editions and translations and a
sketch of the subject, consult Lanman, Sanskrit
Header (Boston, 1884). Two good editions with
English notes are published in India by Peterson
(Bombay, 1895) ; and by (Jodabole and Parab
(ib., 1890). See P.4.XCATAXTBA; Sanskrit LiT-

EKATl'EE.

HITTEREN, h*t'ter-en. An island ofT the
west coast of Norway, situated at the entrance
to the Throndhjenisfiord (ilap: Xorwaj', C 5).
It covers an area of nearly 200 square miles (in-

cluding some adjacent islets), and has a popula-
tion of about .3000. It is covered with low but
rugged hills, reaching 1000 feet, among which are
numerous lakes and streams. The inhabitants
are njostly engaged in fishing.

HIT'TITES. A name that properly designates
a rather promiscuous group of nations whose set-

tlements extended from the westerly portions of

Asia Minor to Armenia, northward close to the
Caspian Sea, and southward to the watershed
between the Euphrates and the Orontes. Be-
sides this we also find references in the Old
Testament to Hittites in Southern Pale.stine

around Hebron (Gen. xxiii.), and Hittites are
likewise frequently mentioned among the pre-

Israelitish inhabitiints of Palestine, and along-
side the Canaanites, Amorites, Hivites, Perizzites,

and Girgashitcs. It is quite impossible, however,
to determine absolutely whether the same group
(or subdivision of the same group) is intended
in all cases. The indications are in favor of sep-

arating the Hittites of Central Palestine from
those in the south and from the Hittites of

Northern Syria and .\sia Minor. The geographi-
cal nomenclature of the Old Testament is fre-

quently vague, and Hittite is a term which is

variously used by difTerent writers. So far as
the Hittites. whom tradition places around He-
bron, are concerned, we are limited in our knowl-
edge to the account of Abraham's purchase of the
field of Jlachpelah from the sons of Heth (Gen.
xxiii.). and to incidental references, such as Gen.
xxvi. 34, which point to scattered Hittite settle-

ments as far south as Gerar and Beershelia.

They are on friendly terms with Edomites and
Hebrews, but there is nothing to indicate their
ethnic relationship to those two groups. Equally
imsatisfactory is our knowledge of the Hittites of

Central Palestine. We encounter them merely as
one in the confederated group of pre-Israelitish
inhabitants of Canaan proper, and considering
the uncertain character of Hebrew traditions
when it comes to specific n.nmes of peoples, there
is no special value to be attached to this group-

Ill HITTITES.

ing. When we reach the days of David we find
ourselves on safer historical ground. The pres-
ence of Uriah the Hittite (husband of Bath-
sheba) in the army of David (11. Sam. xxiii. 39)
is a valuable indication that at this period a
group known as the Hittites was still recognized,
and there is no valid objection against regarding
these Hittites as descendants of those whom tra-
dition places around Hebron, which, it will be
recalled, is al.so the centre of David's political
activity. In Solomon's days (1. Kings xi. 1)
we learn of alliances with Hittites, and here at
last we have the Hittites of the north whose
historical importance far outranks those of the
south. The "kings of the Hittites' to whom the
writer in II. Kings vii. 6 refers are powerful
rulers who as early as 1600 B.C. had established
themselves on the Orontes, and whom the Egjp-
tians, when under Thothmes I. they began their
series of Asiatic campaigns, found to be most
formidable enemies. While obliged to submit to
Egy[)t for a while, the Hittites maintained a
spirit of independence, and centuries afterwards
the Babylonians and Assyrians were checked in
their advance toward the west by the Hittites
gathered at Carchemish, Kadesh, Marash, Ha-
math, and elsewhere. It is not until the days
of Sargon II. (B.C. 721-705) that these Hittites
along the Orontes are finally subdued and dis-
appear from the horizon of history. Hittites,
however, are not limited to Northern ."svria.

Slonunients have been found in Cappadocia,
Paphlagonia, Lycaonia, and Phrj^gia which by
their general art, costumes of the personages
sculptured on them, and above all by the char-
acter of the inscriptions accompanying the monu-
ments, are identical with numerous Hittite re-
mains found at Carchemish, Marash, and Ha-
niath. It is the existence of these monuments
spread over so large a district that enables us to
form an idea of the important part played in
ancient history by the Hittites. The inscriptions
themselves have not yet been fully deciphered,
but a beginning has been made, and enough is

now known to warrant the assumption that be-
tween C.1200 and 800 B.C. Hittites formed the
controlling element in Central and Western Asia
Minor; and it also appears quite certain that
the spread was gradual from the region of Cilicia
to the north, northeast, northwest, and west.
These Hittites appear to have l)cen of a mi.\ed
ethnic type, of Turanian and Semitic elements,
with a general tendency toward the prevalence
of the Semitic over the non-Semitic.

According to .Jensen, indeed, the Hittite lan-
guage is Aryan in character: but this view is

open to serious objections, and it is more likely
that tlie Hittite language will lie found to be
alliliated with the Semitic stock. There is also
a j)ossibility of a direct connection between
Hittite characters and Egj-ptian hieroglyphics,
though it is not possible to speak with certainty on
this and numerous other ]xiints connected with the
Hittites. K\irther researches and explorations in
Hittite districts are needed, and above all the
discovery of a key that will enable scholars satis-
factorily to interpret the inscri])tions. The Hit-
tite script, it may be added, is partly pictorial

and partly syllabic. By virtue of its pictorial
Character it is possible to determine the general
meaning of a Hittite inscription much more read-

ily than to determine how it is to be read.
BiBLlOGRAPiiv. Perrot and Chipiez, History of
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Art in Sardinia, Asia Minor, Judcra, etc., vol. ii.

(Paris, 1883); Sajee, The Hittiles (London,

1888) ; Wright, The Empire of the Hittiles (Lon-

don, 1884 ) ; Lautshecre, De la race ct de la langue

des Bittitea (Paris, 1891); Jensen, Uittiter

und Armenier (Strassburg, 1898) ; Messer-

schmidt, liemerkungeti zu den hcthithisehen In-

sehriftcn (Berlin, 1898); id.. Corpus Itiscrip-

lioiium Uctlicarum (ib., 1900). For .Icnsen's

attempts at decipherment of the Hittite inscrip-

tions, consult his articles in the Zcitschrift der

diulsehcn MortjcnUindischen ficsellschaft, vol.

xlviii. (Lcipzijr, 1894). See Cakchemi.sii.

HITTORF, ^'tOrf, Jacques Igxack (1792-

1807). A French architect, born in Cologne. He
went to Paris in 1810 to study art. and from 1819

to 1830 was architect to the Kin?. He was long

engaged in the construction of public buildings,

and at the embellishment of such public places as

the Bois de Boulogne and the Champs Elyst-es.

His chief work is the Church of Saint Vincent de

Paul, in Paris. He published: Architecture

antique de la SicUe (18-26-30); .-Irc/iifecfure

moderne de la Sidle (1826-3,5); Architecture
poll/chrome chez Ics Grecs (1851). all of which
are still considered valuable contributions to the

literature of architecture.

HITTORF, hit'torf, Joh.o-n Wilhelm (1824
— ). A German physicist, born at Bonn. He has

been since 1852 professor of chemistry and ]iliys-

ics at MUnster. Hittorf's earliest important
researches were in electrolysis, and he was
able to e.\tend Faraday's work, his method
of determining the mobility of ions being of

the greatest importance to physical chemis-

try. In addition to his work in electrolysis.

Hittorf made elaborate investigations of the

various plienomena attending the passage of

electricity through ga.scs. In 1862 with Pliick-

er he discovered that diflferent spectra could

be obtained from the same substances under

dififerent conditions of temperature. Later

(1869), in studying the passage of electricity

through tubes containing a rarefied gas, he ob-

served that by increasing the exhaustion of the

tube the dark space between the negative pole

and the negative glow became wider, and that

when the discharge from the cathode struck

against the glass considerable fluorescence was
produced. Hittorf also ascertained that these

rays could l>e deflected by a magnet, and an-

ticipated Crookes, who in 1878 published his

famous researches with the vacuum or Crookes

tubes and named the rays thus produced radiant

matter. He investigated the allotropic occur-

rence of selenium and phosphorus, and in tlie

case of the latter substance he was successful

in producing a crystallized form, black in color

and with a metallic lustre. Hittorf's many
valuable papers on physics and chemistrj' are

to be found for the most part in PoggendorfT's

and Wiedemann's Annalen der Physik (Leipzig,

current).

HITZIG, hitslK, EnrABD (1838—). A Ger-

man alienist, grandson of the biographer and ju-

rist .Julius Eduard Hitzig. He was born in Berlin,

studied medicine there and in Wiirzburg, and in

1875 became professor of psychiatry at Zurich.

Four years afterwards he became professor in'

Halle, where he established an independent clinic

for nervous and mental disorders, the first in

Prussia. He wrote: Vntersuchungen iiber das

Gehirn (1874), the result of long research on
cerebral physiology and pathology, and esjiecially

on localization of the various functions; Ueber
traumatische Tubes (1894); and Uer Qucrulan-

tittirnlinsinn (1895).

HITZIG, Febuinaxd (1807-75). A German
biblical scholar. He was born June 23, 1807, at

Hauingen. Baden, and educated at lleidelU-rg,

Halle, and UJittingen. In 1833 he was called to

Zurich as professor of theology, with a special

view to the e.\egesis of the Old Testament; but his

lectures embraced also the New Testament and the

languages of the East. In 18(51 Hitzig returned

to Heidelberg as professor. The first work which
established his fame was his Z)ir I'rophet Jcsaia

iibersctzt und ausgelegt (1833). Besides a trans-

lation of the Psalms, with a commentary ( 1835-

36), lie furnished for the Kxegetischcs Handbuch
zum alien TcslainenI the commentaries on the

minor prophets (1838). on Jeremiah (1841),

Ezekiel (1847), i:eclesiastes (1847). Daniel

(1850). and the Song of Solomon (1855), with a
translation of all the prophetical books as a sup-

plement ( 1854). He died at Heidelberg, January

22, 1875. For his biography, consult Steiner

(Zurich. 1882).

HITZIG, JiLius Eduabd (1780-1849). A
Ccniian iriiiiinal jurist and biographer. He was
born in Berlin, studied law at Halle and Erlan-

gen. and from 1799 to 1835 was connected more
or less closely with the criminal courts of War-
saw and Berlin. To this f^riod belong the Zeil-

schrifl fiir die preusslschc Kriminalrachlsppege

(1825) and Aiiiinlrn fiir dculxrhc und ausUn-
disrhe Kriminnlrcchtspflege (1828), both found-

ed by him. At Warsaw" he had been intimate

with the poets Mnioch and Werner, and in Ber-

lin he was even more prominent in literary cir-

cles as founder of the •Mittwochsgesell.schaft,' a

literary club. Hitzig was editor of the Presszei-

lung (1840-44). and author of biographies of

Werner ( 1823) . of ll.ifTmann ( 1823. ,3d ed. 1839),

and of Chamisso (1839-40). With Haring, in

1S42. he began to publish I)rr neue Piluial: in

1H26 he had brought out Gelehrles Berlin im

Jahre 1S25.

HIVE-BEE. Tlie honey bee. See Bee.

HIVES. .V name popularly given to the erup-

tion kno«-n as urticaria or nettle-rash (q.v.).

The eruption appears as white rounded elevations

or long wheals, which turn red later, especially

after scratching or rubbing, for the prurigo is

intense. The u.se of lobsters or crabs has caused

hives in some people. Certain drugs, such as

the balsams, often cause it. After unloading the

bowels, local treatment with dilute acids or bi-

chloride of mercury will give relief. Alkalies

and salicylates, taken internally, cut an attack

short.

HIVE SYRUP, Sgrupus ScillcF composilus.

The compound syrup of squills, a plant growing
on the northern coast of the Mediterranean Sea.

The bulb is the oflicinal portion. It is generally

dried for use, but is sometimes imported packed

in sand, in a partially undried state. The syrup
is prepared usually by taking of squill a moder-
ately coarse powder: senega, a moderately fine

powder; tartrate of antimony and potas«a:
' sugar: diluted alcohol; and water. The whole

is carefully mixed according to formulse laid

down in the Pharmaeopncia. In its action it is

an emetic, and combines the virtues of senega.
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equill, and tartar emetic, of the last of which it

contains but one grain to the fluid ounce. It is

also diaphoretic, expectorant, and in large doses

cathartic. It was originally devised for the

treatment of spasmodic croup and hives, whence
conies its popular name. Great care must be

taken, in employing it, not to allow its sedative

operation to proceed too far. In overdoses it

has been known to produce a fatal inflammation

of the stomach and bowels, since tartar emetic

is highly poisonous.

HI'VITES (probably connected with Ar. hayxj,

family, or Heb. Hawicah, Eve, or else from hatr-

wah, serpent, in allusion to the clan-totem ) . One
of the peoples driven out of Palestine by the

Hebrews (Ex. iii. 8 et al.) and placed in the list

(Gen. X. 17) among the sons of Canaan. Several

of the biblical passages in which Hivites are

mentioned present an uncertain text, as e.g.

Joshua ix. 7, xi. 3; II. Sam. xxiv. 7. Hebrew
writers seem to li.rve confused Hivites, Horites

(q.v.), and Hittites (q.v.), so that we cannot be

quite certain even whether such a people as the

Hivites ever existed.

HIZEN, he'zfn. One of the nine provinces of

the island of Kiushiu, Japan, famous in history

and for its kaolin and the production of por-

celain. It is rich in tea, tobacco, vegetable wax,
and coal, but not in cereals, though in quality

its rice is reckoned the best. Its chief towns are

Saga and Nagasaki (q.v.). Arita and Imari,

both situated in this province, are famed for their

ceramic ware. It was formerly divided among
ten dairaios (q.v.). It is now mostly within the

Nagasaki ken. Consult: Rein, Japan (London,

1884), and for the ceramic industries of the

province, Briiikley, Japan : Its Bistory, Arts, and
Literaliirr^ vol. v'iii. (Boston, 1901-02).

HJARNE, yiir'ne, Harald Gabriel (1848
— ). A Swedish historian, born at Klastorp. He
was educated at Upsala, where he became docent
(1872) and professor (1889). His studies on
the relations between Russia and Sweden are of

particular importance. He wrote: Polens nor-

ilisha poUtil: niinnnst fore hongressen i fllettin

Jo':0 (IS84) ; De iildsta svenskryslca legationsal-

iema (18S4): Frun iloskca till Petershnrg, a
sketch of Russian civilization (1888-89) ; Unions-

fr&gan (1892); f<rcriqes statsskick under re-

formationstiden 1520 1811 (1893); iledeltidens

statsskick (1895): and Svetisk-ryska forhand-
lingar l'>G!rt2 (1897).

HOACTZIN, ho-akt'sin (South American
namo), or 1Iaxx.\. A bird (Opisthocoinus cris-

tatus) of Guiana and Brazil, possessing many
conflicting characteristics of structure, so that

its place in classi Meat ion has been greatly in

dispute. Some writers have regarded it as near-

ly related to the plantain-eaters; others to the

curassows. Most recent writers have placed it

with or verv' near the Gallinic, but generally as

a separate order, the Opisthocomi. It has the

general shape of a curassow. but in size is much
smaller; is olive-color, varied with white above
and deep bay below; and has a long pendent
crest of loose yellow feathers. The tail is long
and broadly tipped with yellow It lives in

bands in the forest, frequents the borders of

streams, feeds upon leaves and fruits, rarely

leaving the lower trees and bushes, flying weak-
ly, and uttering a 'sharp grating hiss' as a call

note. It feeds largely on a species of arum.

which gives its flesh and whole body a vile musky
odor, so that it is known in British Guiana as
'stink-bird.' On the Amazon it is called cigano,

or 'gj'psy.' Its nest is rudely built of sticks on

THE BOACTZIX.

some low bush, and the eggs, three or four in

number, are whitish with reddish-brown blotches.

The character and actions of the young are, how-
ever, the most remarkable thing about this ex-

traordinary bird. They are hatched naked, and
possess at birth well-developed claws on both

YOCNa HOACTZIX.

Showing hand-like u^c of immature wings.

the index (forefinger) and pollex (thumb) digits

of the fore limb. Soon after hatching, the nest-

lings begin to crawl about by hooking these claws
about twigs or any object accessible, and so use
their wings precisely as feet, holding on also by
the bill. This is an interesting reminder of the

condition of the wing in the most ancient of birds

( see Abch.eopteryx ) , which used its anterior
digits in much the same way. The young
hoactzin, however, sheds its claws after a few
days. Consult Newton, Dictionary of Birds
(London and New York, 1896), where many fur-

ther references are given.
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HOADLEY, hOd'lI, liEoiKiE (18201002). An
Aiiiuriwui l;i\\yi'r, and Uovfinor of Ohio, born in

New Ilavi'ii. Conn. He was educated in the

Jjublic schools of Cleveland, where his father

lad settled in 1830, and at Western Reserve Col-

lege, then at Hudson, Oliio, where he graduated
in 1844. He studied law at the Harvard Law
School, was admitted to the bar in 1847. and two
years later became a partner in the law firm of

Chase & Hull at Cincinnati, in whidi Salmon
P. Chase was the senior member. In 18.jl he was
chosen by tl>e Legislature judge of the Superior
Court of Cincinnati; in 1855 became city solici-

tor; and in 1859, upon the reorganization of the
Superior Court, was elected jvidge, and was re-

elected in 1804. Originally a Democrat, he took
a prominent part in the 'Barnburner' move-
ment, was a \Var Democrat, anil linally during
the war allied himself with the Itepuldican Party.
He resigned from the bench in 1800 to resume
his law practice. In 1872 he was active in th3
Liberal Hcpublican revolt, but dissatisfaction

with the nomination of Greeley caused hin\ to

remain in the party. In 1870. however, he allied

himself witli the Democratic Party on the tariir

issue, and was one of the counsel for Tilden
before the Electoral Commission. In 188;! he
was the party's candidate for Governor of Ohio,
being elected over .loscpli P. Foraker by 12.000.

Two years later he was in turn defeated by
Foraker for reelection to the same ollice. From
1887 until his death he practiced law in New
York City.

HOADLY, Benjamin (1670-1761). A Church
of England prelate. He was born at W'estcrham,
Kent, November 14, 1070. He graduated B.A. at

Cambridge 1000, became preacher in London in

1701, Bishop of Bangor in 1715. of Hereford in

1721, of Salisbury in 172^?, and of Winchester in

1734. He attracted attention by controversies

with the Nonconformists, and with the High-
Church Party of the Church of England. His
principles were developed in his ^^.W!/ on the
Oriyin of Civil Ghvcniment (1700). The ac-

cession of George I. in 1714 brought Hoadly's
views into favor with the Court, and he received

advancement. In 1717 the so-called linnriorian

Controversy arose. It begjvn by Hoadly's publica-

tion of his views on the text, '"My kingdom is not

of this world;" in regard to which he maintained
that Christ had left behind Him no such author-
ity as that claimed by churches, and that this

was the best way of answering the pretensions

of the Church of P.ome. These views gave great
ofTense both to High Church and Dissenters. He
was attacked from all quarters, and the contro-

versy raged for three years. He died at Chelsea.
London. .April 17. 1701. His works were pub-
lished with a life by his .son, John Hoadly (Lon-
don. 1773).

HOANG-HO, HWANG-HO, hwiing^f/, or
Yellow River. Next to the Yang-tse-kiang, the
largest river of China. It rises in a marshy
plain in the District of Kuku-nor. Tibet, west
of Lake Charing-nor and only a short distance
north of the upper course of the Yang-tse-kiang.

Its course is exceptionally tortuous. After flow-

ing eastward to near the hoimdary of Tibet, it

changes its direction first to the northwest and
then to the northeast, in which latter direction

it flows throuffh the Chinese Province of Kan-su.
Leaving the Province of Kan-su, it crosses the

Great Wall into Mongolia. There it flows at
lirst northeast and then east as far as the west-
ern boundary of the Chinese Province of Shan-
si, where it turns sharply to the south, and,
I)assing the Great Wall again. Hows between the
provinces of Shensi and Shan-si, forming their

boundary line At about latitude 35° N. it

turns sharply east, which direction it maintains
as far as the city of K'aifung. in the Prcjviuce

of Honan. From that ])oint it Hows in a north-

eastern direction until it falls into the Gulf of

Pe-ehi-li about latitude 38° N. Its total length

is probably over 2500 miles, and its basin is

estimated at 400.000 scpiare miles. The chief

tributaries of the Hoangho are the Taoho from
the south, the Wcilio from the west, and the
Tatungho from the north. The Hoangho is

navigable for small vessels for a short distance

from its mouth and in some parts of its middle
course. The course of the river has changed
repeatedly, and the present mouth was that of

the Ta-ts"in until 1853. Prior to that time the

course of the river below K'aifung was south-

easterly, and its mouth in the Province of

Kiang-su in about latitude 34° N. The sediment
which is transported in large quantities by the

Hoangho raises its bed, thereby causing inunda-

tions. These have bci'u so frequent and so dis-

astrous that the river has come to be known as

'China's sorrow.' In order to guard against

the inundations, a vast system of dams and dikes

has been maintained from time immemorial.

HOAB, hor, Ebenezer Rockwoob (1816-95).

An American jurist. He was born at Concord,
Mass., the son of Samuel Hoar, graduated at

Harvard in 1835, and was admitted to the bar.

He was a judge of the Court of Common Pleas
from 1849 to 1855, and of the Slate Supreme
Court from 1859 to 1809. In 1809-70 he wa.s

Attorney-General of the I'nited States. He was a
member of the Joint High Commission that
framed the Treaty of Washington in 1871, and
was a Republican member of Congress in 1873-75.

HOAB, George Frisbie (1820-1904). An
American legislator, born at Concord. Mass. He
graduated at Harvanl in 1S4(), studied law in the
Dane Law Scho<d, Harvard, and then opened an
ollice in Worcester. He was an ardent memlKT
of the Free Soil Party, and later of the Republi-

can Party, almost from the time of its organiza-

tion; and in 1852 he was elected one of its

representatives in the Massachusetts I.*gislature.

Though his ambition at this time was for a
legal rather than a political career, he was in-

duced to accept other nominations, which resulted

in his serving in both branches of the State Leg-

islature and in the I'nited States House of Rep-
resentatives, of which he was a member from
1809 until 1877, when he was chosen Senator by
his State. During his last year in the House
he was a member of the Electoral Commission
(q.v.), chosen in 1877, which decided that Hayes
had been elected President over Tilden. He pre-

sided over tlie Republican National Convention

of 1880. which nominated Garfield and thus endeil

the bitter contest between Grant and Blaine. He
was always a consistent opponent of 'imperial-

ism' from the days when he aided Sumner in his

opposition to the annexation of Santo Domingo;
and, though he supported President McKinley for

reelection, he strongly opposed his policy in the

Philippines, which he considered subversive of
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American ideals. During Iiis service in the
House Mr. Hoar was one of the managers of tlie

iielknap impeachment trial, and after his elec-

tion to the Senate he was chairman of the
committees on the judiciary and on privileges

and elections, and a nieniber of the committees
on engineering bills, civil service and retrench-

ment, library claims, Nicaragua claims, and
rules, as well as chairman of the select com-
mittees on woman suffrage, and relations with
Canada. Among the non-political olBces to

which he was appointed are: Regent of the
Smithsonian Institution (1880), president of
the American Antiquarian Society, president of
the American Historical Association, president
of the Board of Trustees of Clark University
(1900), and tntstee of the Peabody Fund.

HOAR, Samuel (1778-1856). An American
lawyer and legislator. He was born at Lincoln,
Mass.; giaduated at Harvard in 1802; was ad-
mitted to the bar in 180.5, and soon became a
prominent lawyer. He was a State Senator in
1825 and again in 18.33, and was a Whig mem-
ber of Congress from 1835 to 1837. In 1844 he
was sent by the Massachusetts Legislature to

South Carolina to dispute before the courts the
constitutionality of certain laws of that State
authorizing the imprisonment of free negroes
coming into it. He was, however, not allowed to

plead, but was forcibly expelled from Charleston
by the public authorities, the South Carolina
Legislature by special act authorizing the ex-

pulsion.

HOAEE, Sir Richard Colt (1758-1838). An
English antiquary, born at Stourhead. in Wilt-
shire. At twenty-five he married Lord L.yttel-

ton's eldest daughter, and, after her death, two
years later, traveled extensivel.v over Europe.
He wrote descriptions of his travels in Ireland
and in Italy; a translation of Giraldus Cam-
hrcnsis (1808) ; and, most important among his

works, a Ilisiori/ of Ancient Wiltshire (1821),
succeeded by an incomplete History of Modern
Wiltshire, dealing with the southern section only
(1822 and 184.3).

HOAR FROST. See Fro.st.

HOARHOXJND. See HoBEnorxD.

HOARSENESS. See Throat, Affections or.

HO'BART. The capital of Tasmania, situ-

ated on the Derwent, near its entrance into Storm
Bay. on the south coast of the island (Map: Tas-
mania. D3) . Besides the Government official build-

ings. Hobart has a college, a technical school, two
cathedrals, hospitals, a free library, museum, and
art galler.v. Its naturally excellent harbor and
quay with three patent slips accommodate ships

of the large-it size. It has considerable manufac-
tures, a large export and import trade, railwa.v

communication with Launceston, and steamship
comnuinication with Sydne.v, Melbourne, New
Zealand, and London. It is the seat of a United
States consul and the see of .\nglican and Catho-
lic bishops. With Blount Wellington as a pictur-

esque background, regularly laid out and well-

lighted streets, a good spring-water supply, street

railroads, fine parks and drives, Hobart is a
favorite summer resort for .Australians. The
mean temperature for the year is 52.3°. being
42.1° in winter, and (i3.1° in summer. Popula-
tion. 1891, 30,608; 1001, 31,317. It was founded
in 1804.

HOBART, Garret AuGUSTis (1844-99). An
American lawyer and politician, Vice-President
of the United States. He was born at Long
Branch, N. .J.; graduated at Rutgers College in
1803; was admitted to the bar six years later,

, and practiced his profession with success at
Paterson, N. J., where he made his home until
death. He was city counsel there in 1871: was
a member of the State Assembly from 1873 to
1878, and of the State Senate from 1879 to 1885,
presiding over both of those bodies. He was
five times successively delegate-at-large from
New Jerse.v to the Republican National Conven-
tion; was nominated at Saint Louis in 1890 for
Vice-President on the ticket with William Mc-
Kinley, and was elected to that office. To a
greater extent, perhaps, than any of his predeces-
sors in the Vice-Presidency, he made that office

one of real influence and power. He was the
intimate friend and counselor of President Mc-
Kinley, and exercised a strong inlluence on the
conduct of public affairs. He was interested in

many banking and other business corporations,
and accumulated a large fortune. He died be-

fore the expiration of his term of office, on No-
vember 21, 1899.

HOBART, John Hexry (1775-18.30). A
Protestant Episcopal bishop of New York. He
was born in Philadelphia, Pa., and was the
descendant in the fifth generation of a Puritan
family of New England, originally established by
Joshua Hobart at Hingham, Mass. He was left

fatherless in his first year and was carefully
trained by his mother. He graduated at Prince-
ton in 1793, and was tutor from 1795 to 1798,
when he took orders in the Episcopal ministrj-.

His first charges were in Philadelphia. Ne\v
Brunswick, N. J., and Hempstead, L. I. In 1800
he was appointed curate of Trinity Church, New
York; in 1801 was ordained priest, and after
showing marked ability in parish work, in va-

rious official capacities, and as the author of
several ecclesiastical manuals, was elected As-
sistant Bishop of New York in 1811, and assist-

ant rector of Trinity Parish in the foUowinff
year. In 1816 he became rector of Trinity and
Bishop of the diocese. In 1821 he was appointed
professor of pastoral theology and oratory in

the New Y'ork General Theological Seminary of
the Protestant Episcopal Church, of which in-

stitution he was one of the founders. Ill health
caused a .suspension of his labors, and he spent
the years 1824-25 in Europe, studying social,

moral, and religious conditions. His return in

1826 was marked by renewed literary and pas-

toral activity, and on his annual visitation he
traveled 3000 miles, heedless of the scanty trans-

portation facilities, in his anxious watchfulness,
over the growing institutions of his ever-increas-

ing diocese. The labors of his visitations, how-
ever, at length proved too much for his declining
health, and a sudden failure of his powers was
followed by his death at Auburn. N. Y'.. Septem-
ber 12, 1S30. Ilis writings, which went through
many editions, include: Com/Wdioii for the Atlnr
(1804): Festirals aiiit Fasts (1804): Clrrpu-
vmn's Compiinion (1805); Cnniroversial Kssni/s

(1806): Apoloftn for Apostotic Order (1807):
The Christian's Manual (1814); The State of
the Departed (IS14> : and .4 Comparison of the
Vnited States With Enijland (1826). He also

edited D'Oyley and Mant's "Family Bible" (2
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vols., 18)8-20) . Consult: Borrian, "Memoir." at-

tached to the I'oalhumous ^yorks of lUshup Uo-
hart (New York, 1S33) ; McVickar, The Early
Professional and Closing Years of liishop Uobart
{Sv\y York, 1830).

HOBABT, .John Hexey (1817-80). An
Anifrican Kpiscopal clerg>'iiian and author, tlic

youngest son of John Henry Hobart (q.v.).

He was born in New Y'ork City, jrraduated at

Columbia Collejje, and was ordained in 1841.

After havin;: a charge at Balliniore, he was
assistant in Trinity Church, in New Y'ork City,

for fifteen years, and afterwards became rector

of Trinity Church, Fishkill, N. Y'. He published:

Instruction and Encouragement for Lent (1859) ;

Mediaealism (1877); and Church Keform in

Mexico (1877).

HOBART COLLEGE. A college, situated at

Geneva. X. Y.. under Episcopal auspices. It

was projected in 1812, and named after Bishop

Hobart, through whose efforts it was organized.

A provisional charter was secured in 1821, and

a full charter in 182.5, under the title of Geneva

College. In 18r)2 the name was changed to

Hobart Free College, and in 1800 to Hobart Col-

lege. The college otfers academic courses leading

to the degrees of Bachelor of Arts, of Philoso-

phy, and of Letters. It had, in 1902, 19 in-

structors, 100 students, a library of about 40.000

volumes, property valued at $(i7G.S!l.i. including

grounds and buildings worth $107,480, and an
annual income of .'f31,070.

HOBART PASHA, pa'shii' (ArorsTUS
Charles IIoB.\RT-llAMrDEX) (1822-80). An Eng-

lish admiral in tlie Turkish service. He en-

tered the British Navj- in 1835; distinguished

himself in the Crimean War, and when he retired

in 1863 was captain. During the .Vmerican Civil

War he was a blockade-runner, and had many
narrow escapes. In 1807 Hobart entered the

Turkish service as naval adviser to the Sultan.

His first service was in .suppressing the Cretan

rebellion, for which he was promoted an admiral

with the title of pasha. He reorganized the

Turkish fleet, which he cnmmanded on the Black

Sea against Russia, in the War of 1877-78, and in

1881 was appointed marshal of the Empire. Al-

though his name was twice struck from the Brit-

ish na\-j- list for oiterating against powers friend-

ly to Great Britain, in disregard of the Foreign

Enlistment Act, he was finally restored in 1885

with the rank of vice-admiral. His book,

Sketches of Hit Life (1887), published posthu-

mously, is a mixture of fact and fiction.

HOBBEMA, hAbTiS-ma, IMeindert (1638-

1709). A Dutch landscape painter. His birth-

place is unknown, although seven towns. .Vmster-

dam among them, claim the honor. The date

of birth, 1638, is verified by the statement in

the record of his marriage at Amsterdam, Octo-

ber 2, 1068, that he was thirty years old at that

time. Hobbema passed most of his life at

Amsterdam, where he seems to have Iwen a pupil

of Ruysdael (q.v.). As such well-known con-

temporaries as Berchen, Vandevelde. and Lingel-

bach arc said to have painted the figures in his

landscapes, it seems likely that he was appre-

ciated by the artists of his day. The general

])uMic, however, ignored his work, and he died

at .\msterdam in poverty. December 14. 1709.

Hobbema and Ruysdael are the greatest land-

scape painters of the Dutch school; their art

mark-if its <'onsummation. Ruysdael is usually

considered the greater of the two because hi^

subjects are grander; he painted rocky gorges,

torrents rushing through ravines, stormy autumn
scenes, while Hobbema preferred the gentler

aspects of nature, such as quiet woodland scenes,

pools of water with subtle sunlight efTects, ro-

mantic water-mills and streams. In subtlety of

technique he was the equal, probably the su-

perior, of Ruysdael. His pictures are rich in

warm and golden tones, and his color has a
transparent quality, \filh brilliant cllects re-

flected in sky and water. His technique is bold

in touch, but careful in finish of details. No one
has better portrayed the magical effects of sun-

light. He is more absolutely true to nature than
Ruysdael; his trees are more individual, with
greater variety of foliage and color. It was not

until the eighteenth century that his merit was
appreciated. The English were the first to ac-

knowledge it, and therefore far the greater num-
ber of liis best works are now in the private

collections of England. Hobliema also exercised

great influence upon the English landscajjc paint-

ers of the latter eighteentli century, especially

upon Old Cromc. At present his works are much
sought after, and their high value has caused
forgeries of signatures and dates upon his paint-

ings. It is therefore impossible to date them
with accuracy.

Of all public collections the National Gallery
is richest in works of Hobbema, possessing five

of his landscapes. The best known of these is

the "Avenue Near Middelharnis, Holland," one
of the towns claiming to be his birthplace. The
etfect of its aerial perspective is very remark-
able, as is also the glowing light from the sky.

Another fine picture in the National Gallery is

the "Ruins of Breberode Castle," faithfully

rendered, just as it now stands on the road to

Haarlem. The Glasgow Gallery is rich in his

pictures, and Amsterdam has several, includ-

ing the famous "Water-Mill." There are also

good examples in tlie Louvre, and in the gal-

leries at Bruss<ds, Berlin. Dresden. Frankfort,

and Vienna. The Jletropolitan Mu.seum, New-

York, pos.sesscs a "Landscape View in Holland."
Consult Michel, Ttohhemn rt les pnysagiates de
son temps en hoUnnde (Paris, 1890).

HOBBES, h6bz, .Tohx Oli\tr (Pearl Rich-
ards Cr.\Ii;ie) (1867— ). An English novelist,

born in Boston, Mass. Her father removed to

England while she was very young, and she was
educated there by private tutors and later in

Paris and at I'niversity College. London. She
was married in 1887 to Reginald W. Craigie. but

the marriage proved an unhappy one, and she

secured a divorce in 1895. Among her publica-

tions are the novels: Home Emotions and a
3foral (1801) ; The Sinner's Comedy (1892) ; A
Study in Temptations (1893); The Cods. Some
Mortals, and Lord Wiehenham (1895) ; .4 Bundle

of Life (1894); Robert Orange (1900); The
Serious Wooing (1901) : and Love and the Soul
Hunters (1902); and the plays. Journeys End
in Lovers' Meeting, for Miss Ellen Terry (1894) ;

The Ambassador (1898): and .4 Repentance

(1899). Her style is cynical, brilliant, and epi-

grammatic, especially in dialogue.

HOBBES, Thomas (1.588-1679). An English
philosopher and political theorist. He was bom
at Malniesbury, on April 5, 1588, the son of a
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clergyman. At the age of fifteen he went to Ox-
ford and studied the usual course of Aristotelian

logic and physics. At the age of twenty, having
taken his degree and quitted Oxford, he was
recommended to Lord Cavendish, afterwards Earl
of Uevonsliire. as tutor to his eldest son. Tlius
began an intimate connection with that great
family which lasted through his long life.

In 1010 he went abroad with his pupil, and
made the tour of France and Italy. After liis

return he still continued to live with the Earl of

Devonshire's family, and liis residence in London
afforded him opportunities of becoming ac-

quainted with Bacon, Ben Jonson, and the other
distinguished men of the time. Meantime he was
occupied with classical, political, and philosoph-
ical studies, and prepared for publication his

first work, a translation of Thuc3dides, which
came out in 1628. His interest in Thucydides
was largely political. For many years he still

derived his income from tutorial work, but gave
his leisure to study. Tlie political disturbances
of the time made him desirous of political stabil-

ity and order, which he believed could be ob-
tained only by unquestioning recognition of the
absolute power of the sovereign. This power,
according to Hobbes, is neither original nor
divine, but was delegated by the subjects in a
compact which created the State and gave rise

to all. moral and political obligation. Primitive
man did not live in any social or political organi-
zation. Every one was at first bent on securing
his own selfish ends, but came to see that the
warfare which inevitably resulted from the clash
of unregulated interests was suicidal. A con-
tract was made whereby this war of each against
all

—

helium omnium contra omnes—was brought
to a close, a civil government established, and
loyalty pledged to the sovereign power thus con-
stituted. Whatever laws this power lays down
are the measure of right and wrong. These
views were published in various works: De Cive
(lti42); Uumanc Xatiire (llioO); De Corpore
Politico (1650) ; Leviathan, or the Hatter, Form,
and Pouer of a Commonirealth (16.51).

After the meeting of the Long Parliament in
1640 Hobbes had returned to Paris, from his
dread of the civil troubles. In 1647 he was ap-
pointed m.athematieal tutor to the Prince of
Wales, afterwards Charles II. ; but the character
of his writings, especially after the publication of
the Leviathan, so offended the Royalist elergy.in
common with all other sects, that Charles was in-

duced to part with him. and he took alarm for
his personal safety and abruptly fled in 10.31 to
Paris; but after a short stay there, knowing
that he had caused mucb irritation in France by
his bitter attacks on the Papacy, he returned to
England, where he was allowed to live quietly.
Very different was his position after the Restora-
tion : for although Charles granted him a pen-
sion of £100 a year, the dislike to his views was
so general that they were condemned by the
House of Commons in 1066, and he was in danger
of still severer measures. His connection with
the Earl of Devonshire, with whom he lived in
the latter part of his life, was no doubt a power-
ful protection to him. His old age was fruitful
in additions to his writings, and was marked by
some sharp controversies. His last works were a
translation of Homer and a history of the civil
wars. Tie died on December 4. 1679.

All his Latin works were collected and pub-

lished by himself (Amsterdam, 1068), and by
Molesworth (5 vols., London, 18.39-45). His
EnglLsh works were edited by Molesworth (11
volumes, including index, London, 1839-45). F.
Tijnnies edited and published Behemoth, or the
Long Parliament (London, 1889).

In philosophy and psychologj' Hobbes was a
sensationalist, and, at least at times, a material-
ist. All change for him is motion, hence sensu-
ous perception is motion, and pleasure i.s also mo-
tion. Just why motion shouldappear inthe form of
consciousness is an inexplicable mystery. Sense-
impressions, in their combinations and transfor-
mations, give rise to memory and thought. This
takes place according to definite laws. The order
of succession of memory-idea is that of the orig-
inal sense-impressions, while the impressions
originally in combination tend to reappear in the
same combination ; this fact he called the law
of contiguity. Indeed, Hobbes is commonly re-

garded as the 'father of associational psychologj'.'

Hobbes's ethics was hedonistic. It is man's desire
for pleasure that made him in the first instance
establish civil authority, but it is the suprem-
acy of that authority which makes it binding
now. Consult : Tonnies, ''Anmerkungen fiber die
Philosophic des Hobbes," four articles in Vicr-
teljahrsschrift fiir iiAssenschaftliche Philosophic
(Leipzig, 1879-81); Robertson, Hobbes (Edin-
burgh, 1886) ; Wille, Der Phanomenalismus des
Thomas. Hobbes (Kiel, 1888) ; Lewis, Ueber den
Individuatismus bei Hobbes (Halle, 1802) ;

Sneath, The Ethics of Hobbes (Boston, 1898) ;

Stephen, Hobbes (London, 1903) ; Graham, Eng-
lish Political Philosophy from Hobbes to Maine
(New York, 1900).

HOBBY (OF. hobe, from hober, to move, from
ODutch hobbcn, to toss, happen, to hop. AS. hop-
pian, Ger. hopfen, to hop). A small European
falcon {Falco subbuteo), formerly trained in
falconry to fly at pigeons and partridges. The
nearest Xorth American species is the pigeon-
hawk.

HOB'HOUSE, .John C.\m. See Bboughton,
Baron.

HOB'KIEK'S HILL. Battle of. A battle
fought at Hohkirk's Hill, about two miles north
of Camden, S. C, on April 25. 1781, during the
American Revolution, between an American force
of about 1400, under General Greene, and an
English and Tory force of about 950, under Lord
Rawdon. The latter, leaving his strong position
at Camden, attacked the Americans with great
gallantry, and after some stubborn fighting
gradually forced them irom the field. Greene's
plan of battle being deranged by the imexpected
retreat of a brigade upon which he had placed
implicit reliance. The victory gave no strategic
advantage to Rawdon. who on May 10th evacuated
Camden and retreated toward Charleston. The
loss of the Americans in killed, wounded, and
missing was 271 : that of the English and Tories,
258. This engagement is also known as the sec-
ond battle of Camden. Consult: Carringtor,
Battles of the American Revolution (New York,
1877). and Dawson. Battles of the United States
(New York. 1858).

HO'BOKEN. A city in Hudson County, X. J.,

on tile Hudson River, opposite New York, of
which it is a suburb, and adjoining .Jersey City.
It is the terminus of the Hamburg-American,
North GJerman Lloyd, Netherlands-American, and
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TliiiiKvalla stcaiiisliip lines, and of the Delaware,

Laeka«!iniia and Western liiiilroad (Map: New
.Jersey, U 2.) The city lies at the base of the

rali»adc3, the principal streets running north

and south, parallel to the river. In the eastern

section rises a hill. The site of Stevens Insti-

tute of Tcchnologj- (q.v. ) i.s fronted by Hud-
son Park. In the latter is a soldiers' monument;
and in Church Square Park are situated the

pul)lie library and a tiremen's monument. Saint

-Mary's Hospital is a notewortliy structure. Ilo-

bokeu is a preat .shipping place for coal. The
most important manufactures comprise foundry

and macliinc-sluip products, lead pencils, leather

goods, silk, wallpaper, and caskets. The gov-

ernment is administered by a mayor, elected

every two years, who appoints assessors, and
school, health, tire, and library commissioners,

and, with the consent of the council, i)olicc

commissioners, of which board he is the presi-

dent. The council is unicameral and elects

the city clerk and assistants, and inspectors.

All other administrative ollicials are chosen by
popular vote. The municipal income and ex-

penditures annually amount to abimt .$1,010,-

000 and .$1,810,000," respectively, the main items

of exiK^nse being $75,000 for the tire depart-

ment, $115,000 for the police department, $150,-

000 for operation of the water-works, and $175,-

000 for schools. Population, in 1870, 20,'2!)7 ; in

1890, 43,048; in 1000, 50.304. including 21,400

persons of foreign birth and 100 of negro descent.

The land on which Hoboken stands was part

of the patroonship granted to Jlichael Pauw in

1630, and was then called Hobocan Hacking, 'the

land (if the tobacco-pijie,' in allusion to the fact

that Indians carved pipes from a kind of stone

found here. A house was built about 1G40 by
Arcnill Tcunisson Van Putten. and a straggling

settlement grew tip; but the present city really

dates from 180}, when .lolin Stevens, 'the founder

of Hoboken,' bought the land and laid out a

town. During the first quarter of the nineteenth

century the Elysian Fields in Hoboken were the

favorite pleasure resort for Xew Yorkers, and
became noted as the meeting-place of Federalist

politicians. Hoboken was incorporated as n
town in 1849, its population then being about

2000, and in 1855, with a population of about

G700, it was chartered as a city. In 1900 a fire

at the Avharves of the North German Lloyd

Steamship Company caused the loss of about 200

lives, and destroyed property, including three

steamers, valued "at $5,000,000. Consult Win-
field, History of the County of Hudson (New
York, 1874).

HOB'SOKf, .ToiiN Atki.n-.son (1858—). An
Knglish educator and author, born at Derby.

He was educated at Lincoln College, Oxford

:

from 1880 to 1887 was classical master in schools

nt Faversham (Kent) and Kxeter, and from
1887 to 1897 was lecturer in English literature

and economics for the University Extension
Delegacy and the London Society for the Exten-

sion of University Teaching. From the time of

the appearance of his ProhJems of Poverty (1891,

No. 2 in the "Social Questions of Today" series)

he became known as one of the more prominent
British economists of the recent school, and a
ver\' eflTeclive writer. His other publications

include: The Physiology of Industry: Being an
Exposure of Certain Fallacies in Existing

Theories of Economics (1880; with A. F. Mum-
mery) ; The Evolution of Modern Capilatisnv

(1894) ; Cooperative Labour upon the Lund, and
Other Papers (1895); The Problem of the Un-
employed: an Enquiry and an Economic Policy

(1890); John Uuskiii, Social Reformer (1898),

a very careful and interesting analytical treatise

in vindication of Kuskin's liumanization of

political economy, and containing aNo valmible

accounts of the industrial experiments furthered

and directed by Kuskin; The War in South
Africa: Its Causes and Effects (1900); The
Economics of Distribution (1900), an important
attempt to reconcile and syslematiz*' the various

theories of price and value; Capitalism and Im-
perialism in South Africa (1900; a monograph
reprinted from the Contemporary Ifrvieu) ; The
Psychulojiy of Jingoism (1901) ; and The Social

Problem; Life and Worl: (1901), in which ho
develops socialistic theories to the extent of

maintaining the necessity of the acquisition of

monopolies by municipalities, commonwealths, or

nations. He also contributed extensively to tech-

nical and popular reviews.

HOBSON, Richmond Pearson (1870—). An
.American naval constructor, born in Crcensboro,

Ala. Ho entered the Southern University in

1882, but three years afterwards accepted an
appointment to the United States Naval Acad-
emy, where he graduated in 18S0, and then took

a j)Ost graduate course at the Ecole Nationalo
Su])(''ricMre dcs Mines and the Ecole d'Ajiplica-

tion du tienie ilaritime, in Paris. He served on
various naval stations and at the New York and
the Newport News navy-yards, and in 1897 ho
was ordered to Annapolis to organize a post-

graduate course for those oilicers who intended

to enter the construction corps. During the war
with Spain he was present at the bombardment
of Matanzas, and took part in the ex|K'dition

against San .luan de Puerto Rico; but his great

achievement was the sinking of the collier Mer-
rimac across the entrance to Santiago Harbor
before daylight, on June 3, 1898, in order to

'bottle up' Cervera's fleet. He did not succeed

in accomplishing the desired result, but the dar-

ing of the exploit made popular heroes of all

concerned in it. After the war he raised and re-

fitted several of the Spanisli war-ships which had
been sunk in Culian and Philipjiine waters, lie

resigned from the Navy in 1903. Among his

]mlilications are The Disappearing Oun Afloat,

and The Sinking of the Mcrriinac.

HOBSON'S CHOICE, A term used to signify

that a person must take what is olTered or go
without, i.e. 'This or none.' The phrase arose

at Cambridge, in Milton's time, where one Tobias
Hobson kept stables and used to let out horses to

the students. Every customer was courteously

given his choice of horses, but he invariably

found that he was obliged to take the horse which
happiiicd to be ncarot the door or go without.

HOCCLEVE,. ir OCCLEVE, TiroM.\s (1370?-

1450?). An English poet. Concerning his life

very little is known. For twenty-four years he
was clerk in the Pri\'y Seal Office. Londim. His
principal work. T)r Pegimine Principum (Con-

cerning the Duties of Kings), mainly a digest of

a Latin treatise under the same title by .Egidius

Colonna, consists of 5488 lines in Chaucer's

seven-line stanza. In the prologue, which com-

prises about a third of the work, Iloccleve men-
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tions some incidents of liis life. He says lie was
poor anil liis pension not paid; and laments the
death of Chaucer, who is called the "lloure of

eloquence." The rest of the long poem is de-

voted mainly to moral rcllections on the manners
of the time. On the margin of one of the MSS.
lloccleve drew in colors the well-known portrait
of Chaucer, his 'maister dere.' Hoccleve also

wrote several other ]H)ems. among which is the
beautiful orison to the Virgin, beginning "Mother
of Cod and Virgin undcfouled." This last poem
mav be only a copy from Chaucer. Consult
Works, ed. F. J. Fun'iivall for the Early English
Text .Society (London. 1892-97).

HOC'CO (native name in Guiana). A native
name applied by Hullon to curassows in general,

but apparently applicable and now restricted

especially to the Mexican species (Crax alecior),

also called 'royal pheasant' by the Mexicans.
Consult Sumichrast, "Native Birds .

of Vera Cruz," in Memoirs of the Boston Society

of Xntiiral History, vol. i., pt. iv. (Boston, 18G9).
See CuRAssow.

HOCHBERG, hdclierK, Bolko, Count von
(1843— ). A German patron of music and dra-

matic composer, whose earlier music appeared
under the pseudonym 'J. H. Franz.' He was born
at Castle Fiirstenstem, in .Silesia; studied law at
Bonn and Berlin, and soon gave up the diplomatic
service to devote himself to music. Hochberg
founded in 1870 the .Silesian musical festivals,

to the success of which he gi-eatly contributed.
In 1880 he was appointed general superintendent
of the Court theatre of Berlin, and in 1897 he
was made an hereditary member of the Prussian
House of Lords. Besides -symphonies, songs, and
string cpiartets, he composed Claudiiw von Villa-

hclla (1804) and Oer ^Yanvo1f (1876).

HOCHE, 6sh, Lazare (1768-97). A general
of the French Revolution. He was bom June
25, 1708, at Montreuil, near Versailles. In 1784 he
entered the Army, but joined the National Guard
at Paris in 1792 as a sergeant of grenadiers. Ow-
ing to his military experience and soldierly quali-
ties, he rapidly obtained promotion. In 1793, after
distinguishing himself un<ler Levencur, he was
made Adjutant-General of the Army of the North.
Some hasty words, caused by the arrest of his

chief, Loveneur, brought about Hoche's arrest,
but he was acquitted by the revolutionary tri-

bunal at Douai and restored to his command, and
aided Souham in the defense of Dunkirk. Hav-
ing succeeded in repulsing the Duke of York,
Hoche was made a general of division and
given the command of the French forces on
the Moselle, and in spite of the numerical su-

l)eriority of the enemy succeeded in driving the
Austrians out of Alsace, after defeating them
at Wcissenburg (December 26, 179.3). His im-
portant services were recpiited, however, by sus-

picion and arrest, and had it not been for the
downfall of Robespierre Hoche would probably
have jjerished on the guillotine. On being set at
liberty he received the command of the army oper-
ating in the west, and completely defeated the
Pmign' army of invasion near Quiberon Bay in
July. 179,5. He was next intrusted with the task of
suppressing the royalist revolt in La Vendee, and
at the head of an army of 109,000 men succeeded
in pacifying the country in less than a year. In
December, 1790, he commanded the army destined
for the invasion of Ireland, but adverse condi-

tions of wind and weather scattered his ships and
made the expedition a failure, though a part of
the fleet succeeded in reaching the Irish coast.
Hoche was then made commander of the Army of
the iSambre and Meuse, and in the spring of

1797 won several victories over the Austrians.
The preliminaries of Leoben put an end to his
activity, and on .September 19, 1797, he died very
suddenly at his camp at Wetzlar, thovigh not by
poison, as some have suppcsed. There are nu-

'

merous biographies of Hoche, the best being:
Desprcz, Lazare Hoche, d'apris sa correspondence
(Paris, 1858) ; Dutemple, Vie politique et viili-

taire dit general Hoche (Paris, 1879) ; Font-
Reaulx, Le gfniral Hoche (Paris, 1890) : Grif-
fiths, French lievolutionary Generals (London,
1891).

HOCHKIRCH^ hoG'keric, or HOCHKIR-
CHEN. A village in the District of Bautzen, in
iSaxony. It was the scene of a battle between the
Austrians and Prussians (October 14, 1758) dur-
ing the Seven Years' War. Frederick the Great of
Prussia, with an army 30,000 to 40,000 strong,
having taken up an almost untenable position at
Hochkirch, was surpri-sed in the night-time, un-
der cover of a thick fog, by Marshal Daun, with
65,000 Austrians, and compelled to retire to the
heights of Drehsa. Here he was again attacked
by the Duke of Aremberg, and after a conflict of
five hours' duration, again retired. He lost 9000
men killed and wounded, and 100 guns. He him-
self and almost all his generals were wounded.
The Austrians lost COOO men. On May 21, 1813,
a battle took place here between the French and
the Allies. See Bautzen.

HOCHST, heGst. A to^vn in the Prussian
Province of Hesse-Nassau, at the confluence of
the Nidda and the Main, 7'/2 miles northwest of

Frankfort (Map: Germany, C 3). Hiichst has
one of the largest paint-factories in Germany,
employing about 2500 men. There are also large
porcelain-works, established in 1740, and manu-
factures of tobacco, gas, an<l water-mains, ma-
chinery, oilcloth, gelatin, and furniture. Hochst
was made a citv in 1400. Population, in 1890,
8455: in 1900, 14,121.

HOCHSTADT, hec'stet. See Blenheim.

HOCHSTETTER, hftc'stet-ter, FERDiNANn
VON (1829-84). An Austrian geologist, born at
Esslingen, Wilrttemberg. He was a member of
the Novara expedition in 1857, and made a spe-
cial study of the geology of New Zealand and the
gold-fields of Australia, the results of which
were published in the account of the expedition
and in a small work on New Zealand. After his

return to Europe he was appointed a professor
at the Vienna Imperial Polytechnic Institute, and
afterwards director of the Imperial Museum of

Natural History, He wrote an authoritative
work on the geology of Turkey and the Ural
region, and published, together with Hann and
Pokorny. the Allffemeine Erdkunde.

HOCK> HOUGH (AS. huh, OHG. hahsa, Ger.
Eechsc, buck; ultimately connected with Lat.
coxa, thigh, Skt. /,u/,-.w, armpit). The joint be-

tween the knee and tlie fetlock in a horse's hind
leg. Uoek-joint, the hinge formed by tibia and
astragalus.

HOCKTDAY (from AS. heah. high + d(r(t.

d.\v). The second Tuesday after Easter; former-
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ly a popular fostivnl in Encland obsen'od as late

ns tin- sixtppnth rpntiirv. Hockday and ^fichnp^

mas (q.v.) wpre tlip rpntdays in rural Kngland.

HiK-ktidp or Ilookdays incliidpd HookTiiPsday
and dip day before. The oripin of the festival is

uncprtnin.

HbCKERT, hC-k'frt. Johan.n Fbedrik (1820-

ti(i). A Swiilisli gpnru and historical paintpr, born

at Ji'inkilpin;;. He .--tndipd art at Stockhidni. went
with Uuklund to .Munich ( lS4ti-4'.») . from 1851

to 1857 studied in Paris, and traveled c.Mpnsivcly

in the Nptlierlands. Spain, Italy, and Northern
Africa. His iniportancp in Swedish art lies espe-

cially in his coloring. He was styled the 'Swed-

ish Dtdacroix,' and in this point must be held

one of the t;rcatest artists of his country during
the century. Hiickert"s best pictures arc scenes

of life in Lapland, where he had traveled in 1849

with the l)otanisl Andersson. Besides, he painted

a few portraits and man}' historical pictures such
as "f'liristina Ordering the E.veculion of Mo-
naldeschi" (1853); •'The Rescue of Gustavus
Vasa" (1858): and the uncompleted canvas
"Burning of a Palace in Stockholm, !(!!)"." Bet-

ter known are: "Service in a Lapland Chapel,"

which received a gold medal at thp Exposition

of 1855. and is now at Lille: "Interior of a Hut
in La[dand" (1858). at the Stockholm Museum;
anil the "Uattoiks .Maiden," a Swedish genre can-

vas, now at GiJteborg.

HOCK'ET (OF. hof/tiet, hocqiict, hotiguct, hie-

congh ; so called from the broken effect). One of

the very oldest forms of comjMisition, much in

vogue during the twelfth and thirteenth cen-

turies. .After the fourteenth century the hocket
seems to have disajipcarcd entirely. It was a
composition for two or three voices where one
voiee siuldenly, and at irregular intervals, inter-

rupted the other voices. It really was more con-

trapuntal trickery than a serious art-form. The
English rnlrh (q.v.) is very much like the hocket.

HOCKEY (also hawkey, hookey, apparently
from hook, in allusion to the hookpd club with
which the game is played). A game played by
opposing tpams of pipven pach, now divided into

five forwards, three halfbacks, two backs, and a
goal-keeper, on a ground one hundred yards long
by fifty or sixty wide. The playing space is in-

dicated by white side lines and end or goal lines.

The goals, one at each end, consist of two upright
posts twelve feet apart and a horizontal bar
seven feet from the ground. In front of each goal
is a semicircular white line fifteen yards from it,

curving back to a ])oint twelve feet from each
goalpost. No goal counts unless the ball was
last hit, h}' one of the attacking side, inside this
semicircle. The shape of the hockey-stick is not
regulated, excx-pt that it must have no sharp
edges or metal on it, and it must l>e able to be
pas.sed through .1 ring two inches in diameter.
It is usually curved at the bottom end. and
Aveighs in the neighborhoo<l of 25 oiinces. The
ball is an ordinary ericket-ball painted white.
The play is started from the centre of the ground
by a bully, i.e. one player of each side takes
position on opposite sides of the ball. Each
strikes the ground on his side of the ball, and
then each strikes his opponent's stick three times,
alternately, over the ball. Either of the two
can then strike the ball. When it is driven over
the end lines by the attacking party, it is brought
back to within 25 yards of the goal-line and

started by another bully. When a defending
party hits it over the goal-lines the penally is a
tree hit hy the attacking parly from the corner

Hag. There arc various penally bullies. A goal

is scored when the ball has been driven in a hiw-

ful manner, i.e. by a stroke in which the slick

does not rise above the shoulder, and from within
the prescribed 'striking circle' between the goal-

posts and under the cross-bar. The hall may bo
caught and imincdiately drop[x>d, or stopppd w ith

any part of the body; liut must not In- carried, or
kicked, or knocked, except with the slick. When
a ball passes the side lines it is rolled along the

ground from the spot where it crossed by one ot

the opposite side to that of the player who last

touched it. The game is usually played for

seventy minutes in two halves, the players chang-
ing ends at the interval.

The game remained in an unorganized condi-

tion in Kngland, its original home, until 1883,
when the first modern rules were reduced to

definite shape by the Wimlilcdon Club. In 188l'>

the Hockey Association was organized, followed

in rapid succession liy many county associations.

Ireland and Wales also have national associa-

tions, and since I8U4 international matches have
been played yearly. In the I nited States, ex-

cept as played on the ice, the game still remains
iniix^rfectly organized.

Ice IIockkv. The old winter game of hockey,
or shinney, is the basis of the modern game of

ice hockey, but the modern game is more scien-

tific than its English and Scotch predecessors.

The old game was ])layed on more or less frozen

ground, and the players cared more about action
than rules, and, in the beginning, no restrictions

existed as to the number on each side, the sha|)e

or proportion of the sticks, the size or material
of the ball, the size of the playing space, or even
the manner of making a goal. Order was brought
out of chaos by the .McCIill University team and
the Victorias of Montreal, and by other clubs co-

operating with them, between 1881 and 1834. In
1887 the Hockey .Association of Canada was
formed, and the game fairly entered on a new
career. Since then various local associations

have been formed, among which the most promi-
nent are the Manitoba and Northwest Amateur
Hockey Association and the Ontario Hockey As-
sociation. The emblem of supremacy among
the various leagues is 'the Stanley Cup.' pre-

sented by L<ird Stanley, a former Oovernor-
General of Canada. The game was introduced
in the United States by a Canadian studying in

Baltimore: thence it spread to Yale. CompU. ami
other colleges, in a zone limited by natural con-
ditions or by the presence of rinks of artificial ice.

Around New York the important teams have
combined to form 'the .\matpur Hockey League.'
whose series of matches may bo considerpd the
special feature of the .season's play. The Western
Pennsylvania League centres around Pittsburg:
and the game nourishes also in Chipago. Balli-

morp, Philadplphia, Washington, and other large
cities.

Though among the first to play the game, the
colleges have not until recently taken up the
sport as an intercollegiate one. Now. however,
it occupies an important position in the winter
games of the larger Eastern colleges. Wherever
there is a possibility of sufficient practice, col-

lege teams rival in excellence the best of the
clubs. In England and Scotland ice hockey found
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a ready field, but it is sadly limited there by the
absence of adequate rinks. The rules of the game
vary slightly with the various local associations,

and the rules of each must be consulted in actual
play. Consult Heathcote and Trebutt, abating,
Curling, and Ice Sports (London, 1892).

HOCKING. A river in Ohio, rising near Lan-
caster, Fairtield County (Map: Ohio, F 7). It

flows southeast through a picturesque region,

and empties into the Ohio River below Parkers-
burg, West Virginia, after a course of 80 miles.

Boat navigation is possible for about 70 miles,

and can be continued through the Hocking Canal,
which passes along its shore.

HOCKING, Silas Kitto (1850—). An Eng-
lish novelist, born at Saint Stephen's, Cornwall.
He entered the Wesleyan ministry and held
several pastorates, but resigned in 1896. His
novels, beginning with Alec Green (1878), which
have a strong flavor of ilethodism, have been
very popular. The hero of God's Oi(fca.s( (1898)
is a -Methodist minister who married the wrong
woman. Israel Pendray (1899) is an account of
Wesley's preaching in Cornwall. Mistress Xancy
ilolesicorth (1899) is a story of adventure in
Cornwall in 174.5. Among his other novels are
The Awakening of Anthony Weir (1901) and
Gripped (1902).

HODEIDA, hu-del-da. An important seaport
of Yemen, Arabia, situated on the coast of
the Red Sea, about 100 miles north of Mocha
(Map: Turkey in Asia, Q 1.3). Its road-
stead is somewhat obstructed by coral reefs, but
its commerce is nevertheless very impor-
tant, it being the chief centre of the Arabian
coffee trade. Hodeida is the chief landing-place
for Mecca pilgrims from Africa. Population,
estimated at 25,000.

HODELL, ho'del, Fraxs Oscab Leonard
(1840-90). A Swedish dramatist and poet, born
at Stockholm. He was in early life an actor,
then editor (1870) and proprietor of the .S'on-

dagsnisse, a humorous journal. He was the
author of a number of plays, such as the popular
Andersson, Petersson, och Lundslriim (1866),
and wrote also some verses and ballads, under the
title, Visor och kiipletter (1873).

HODGE. (1) In Gammer Gurton's Xeedle,
the hu-hand of Gammer Gurton, whose breeches
she was mending when the needle was lost. (2)
The conventional class name for the English
farmer or countryman.

HODGE, Archibald Alexander (182.3-86).
An American Presbvterian theologian and au-
thor, the son of Charles Hodge (q.v. ). He was
born at Princeton, X. ,7. ; graduated at Princeton
in 1841, and was an assistant professor there
from 1844 to 1846. In 1847 he graduated at the
Princeton Theological Seminary, and for three
years was missionary at Allahabad, India, under
the auspices of the American Presbyterian Mis-
sionary Society. After 1851 he held pastorates
in Mar>-land, Virginia, and Pennsylvania, and in
1864 was called to a church in Allegheny. Pa.,
where, until 1877. he was also professor of didac-
tic theology in the Western Theological Seminary.
In 1878 he succeeded to the chair of didactic, exe-
getical. and polemic theology at Princeton, made
vacant by the death of his father, to whom he had
been appointed assistant professor the vear be-
fore. He was a trustee of Princeton College, and
edited for a period the Presbyterian Review. His

published works include: Outlines of Theology
(1800; new ed. 1879); The Atonement (1868;
new ed. 1886) ; Life of Charles Hodge, Professor
in the Theological Seminary, Princeton (1880);
Manual of Forms, Conformed to the Doctrine and
Discipline of the Presbyterian Church (1883);
and Popular Lectures on Theological Themes
(1887).

HODGE, CiiAELES (1797-1878). An American
Presbyterian theologian and historian, of Scotch-
Irish descent. He was born in Philadelphia

;

graduated at Princeton in 1815, and at the theo-
logical seminary there in 1819, became assistant
professor in his alma mater the following year,
and with the exception of an interval of" two
years (1826-27) in Europe, studying at the uni-
versities of Paris, Halle, and Berlin, was con-
nected with its faculty until his death. From
1822 he was professor of Oriental and biblical
literature, and from 1840 professor of didactic
and exegetieal theology, polemic theologj- being
added in 1852. In 1872 the semi-centennial an-
niversary of his professional life was commemo-
rated at Princeton by the foundation of the
'Charles Hodge professorship,' with an endow-
ment of $50,000. He was also the recipient of a
gift of $15,000, In 1846 he was moderator of the
Presbyterian Cieneral Assembly, and in 1858 was
one of the revisers of the liooh of Discipline. He
was editor of the Biblical Repertory, which he
founded in 1825, expanding the title four years
later to The Biblical Repertory and Princeton
Review. It was the organ of the old school of
Presbyterian theology until 1871, when the jour-
nal became the Presbyterian Quarterly and
Princeton Review of the new Presbyterian School,
and Professor Hodge retired from "the editorship.
His chief work, Systematic Theology (3 vols.,

1871-72). is still considered one of the best in-

terpretations of the Calvinistic doctrine. Other
important works are: a Constitutional History
of the Presbyterian Church in the United States
(2 vols., 1840-41 ) ; The Way of Life { 1842) : and
M'hat is Darwinism? (1874). He also published
several commentaries. Consult: The Semi-Cen-
tennial Commemoration of the Professorship of
Charles Hodge, D.D., LL.D.. September 2.'/, 1872
(Philadelphia, 1872) ; and Hodge, Life of Charles
Hodge, Professor in the Theological Seminary,
Princeton (Xew York, 1880).

HODGE, Frederick Webb (1864—). An
American ethnologist, long connected with the
Smithsonian Institution. He was born at Plym-
outh, England, but came to .\merica in 1871, and
was educated in the public schools and in Colum-
bian University. In 1886 he was made secretary
of the Hemenway Archteological Expedition, and
in this position he traveled through Arizona and
Xew Mexico 'until 1SS9. whrn he joined the Bu-
reau of Ethnoloaj- of the Smithsonian Institution.
His work here was the preparation of a Ciiclopc-
dia of Indian Tribes. In 1895. 1897. and 1899 he
explored Xew Mexico and Arizona again, and on
the second trip he sealed the Enchanted Mesa.
In 1901 he became executive officer of the Smith-
sonian Institution. His more important works are:
List of Publications of the Bureau of Ethnologti,
written while he was librarian of that depart-
ment ( 1894) : The First Discorered City of Cibola
(1895); a pamphlet on Coronado's Route from
Culiacan to Quirira (1899): and his contribu-
tions to the .Imerican .Anthropologist, of which
he was managing editor.
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HODGE, Kuan Lenox (1790-1873). An
AMiericaii physician, born in I'hiladelpliia, tlio

liiotliiT of (.'liarli'S ll(u|i;c. lit' jiradiiatcd at

I'liiicc'ton in ISIl, sliiilii-d niiclifini', and liogan

to inactice in 1820. Uurinj,' llie cholera opidoniie

of 18;t8 he successfully enii)loyed a syslcni of

licatinent hirgely ba.scd on observations made
iluring n two years' residence in India. In 1835

lie was appointed professor in tlie L'niversily of

lVnn^ylvania, and retained his connection there

until "i8i;;i.

HODGES, .John Sebastian Bach (1830— ).

An .\iiiiTiian clertrynian of the Proti'stant Kpisco-

pal Church, born in liristol, Kn;;liind I son of Dr.

Kdward II. Ilod;;es, organist of Trinity Cluirch,

New York City). He eanic to this country in

184.1, and was educated in Columbia College and
at the tJeneral Theological S<Mninary of New
York. After short periods of ministerial service in

Newark. N. .1., and in the West, he l)ecivme rector

of Saint Paul's Church, Ralliinore. in 1870. His
musical com])ositions. which include chants, an-

thems, and hymn tunes, arc widely known. His
chief work is the liool; of Comiiioii Praise

( 1886), compiled as a companion to the Book of
Common I'ritiiii'.

HODGINS, hoi'inz. .ToUN George ( 1821— ).

A Canadian educator. He was born in Dublin,

but was brought to Canada as a child and was
educated there. He graduated at Victoria Col-

lege, Coburg, and studied law afterwards at
Toronto University. In 1844 he beennie con-

nected with public education, and in 187C was
made Deputy Minister for Ontario. His pub-
lications incluile a number of school books.

HODGKIN. hoj'kin, Thomas (1831 — ). An
English banker and historian. He was born at
Tottenham, studied at the Friends' Orove House
School there and at I'niversity College. London.
He studied law, but poor health forbade him to

practice, so he busied himself at banking and
liuilt up a large lirm, Hodgkin. Barnetl & Co.,

with ofliccs throughout England. In 1874 he
pave himself up to literary work. His more im-

portant writings are: the extremelv valuable
Itahi and Her Inradcrs ( 1880 !)9) : "/.cHers of
Cassiodoru.i (18S(i) ; The Di/nnsh/ of Theodosius

( 1889) : Life of Thcodnric ( 1891 )'; Life of George
yox (1890); and Life of Charles the Great
(1897).

HODGKINSON, hoj'kln-son, Eaton (1789-

1801 ). .\n Knglisli civil engineer, horn at .\nder-

ton, Cheshire. After a rather desultory schooling

in which he displayed an aptitude for mathe-
matics. lie undertook a course of scientific investi-

gation that soon won him distinction. "His first

important work was on strains and the strength
of materials, on which subject he read a paper
before the Literary and Philosophical Society of
Manchester in 1822. In 1828 and in 1830.' re-

spectively, he gave to the same society the re-

sults of his researches on the forms of the cate-

nary in suspension bridges, and on the strength
and best forms of iron beam-.. In 1847 he was
appointed professor of the mechanical principles
of engineering at University College. London.
From 1847 to 1840 he was one of the royal com-
missioners engaged in inquirins into the applica-
tion of iron in railroad structures. From 1848
to IS.iO he was president of the Manchester
Literary and Philosophical Society. He was a
member of the Geological Society, of the Royal

Irish Academy, and an honorary member of the
Institute of Civil Engineers. He made investiga-

tions as to the temperature of the earth in deep
mines which were of especial inlcrot. His ex-

)>erinieiits on the strength of nuiterials, and
especially his determination of the "neutral line'

in the section of fracture, with the resultant de-

signs for beams, mark an important step in the

science of modern engineering. He published

llrscarchcs on the Hlrcnijlh and Other I'rupcrl ies

of Cast Iron ( 1840). Consult the •Life of Eaton
Hodgkiuson," in the Memoirs of the Manchrslrr
Literary and I'hilosophieul /Society, third scries,

No. ii. "(Manchester, 1802).

HODG'SON, Hkian Hoit.hton (1800-94). An
English Orientalist and zniilogist, born at Lower
liceches, and educated at Ilaileybiuy. He entered

the Knglish civil service at t'alcutta in 1818, and
remained in it until 184.'!, when he was removed,
apparently without cause, by Lord Ellcnborough.
Hodgson then lived for a few months in Eu-
ro|>e, but soon returned to India, and lived

practically alone at Darjiling (184o-58), where
he made important additions to the classified

fauna of India. Besides his zoillogical s|>cci-

niens he made valuable collections of Indian
mainiscripts and of ethnological material. These
collections he distributed generously among Euro-
pean museums, giving especially to the British

Museum. His written .studies were on the an-

cient te.vts of India, especially the literature of

Buddhism, on the nio(lern vernacular and the
subject of "national edueatiiui,' on the ethnology
of the hill tribes, on Iliiiilu law and practice,

especially in Nepal, and on zoidogy. Among his

works, besides scores of articles in reviews and
governmental bulletins, may be mentioned: Lit-

ernture and Religion of the liiiddhists of the
yorlh (1841); Letters on National Education
for the I'eojde of India (last ed. 1847) ; -Ifcoci-

flines of India (1847) : IJssai/s on tlic Languaye,
Literature, and lleligion of Xepal and Tibet
(1874); and Miseell<incous Essai/s Relating to

Indian Subirrts (1880). Consult Hunter. Life
of lirian lloii'/hlon Hodgson (London, 1890).

HODGSON, .ToiiN Evan (1831-0;-)). An Eng-
lish piiinlcr. He was horu in London, and edu-
cated ;it Kugby. He spent some years in Russia
before entering the Koyal Academy in 18.5.5. His
first picture. "The Notice of Ejectment," was ex-

hibited in lS.-><i. He first painted domestic and
historical pictures, but in 1808 a visit to North-
ern Africa interested him in subjects of Moorish
life, to which he chietlv confined himself from
this time on. Among his earlier pictures are:
"Arrest of a Poacher," "Canvassing for a Vote."
".\ Rehearsal of Music in ? Farmhouse," "Re-
turn of Sir Francis Drake from Cadiz." "First
Sight of the Armada," and "Queen Klizjtbeth at

Purfieet." His later works include an "Arab
Stor\-Teller" (1809): "A Tunisian Birdseller"

(1873) ; "An Eastern Question." "A Shipwrecked
Sailor" (1881); 'Robert Bums at the Plough"
(1887). In 1879 he was elected meml>er of the
Royal Academy, and in 1882 he was appointed its

librarian and professor of painting. He died
June 19. 180.5, at Cohleskill, Buckinghamsliire.

HODGSON, SuAnwoRTii Hollowat (1832—),
.\n FnL'lis)i metaphysician, born in Boston. Lin-
colnshire, and educated at RuL'liy and Oxford. Tn
1880 he became president of the Aristotelian

Soeiet}' for the systematic study of philosophy,
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was frequently reelected, and in his addresses to

the society and its proceedings gave much of his

best work. Besides these, various contributions

to Mind and the miscellaneous works. The Prin-

ciples of Reform in Suffrage ( 1800) , and Oulpxint

Essays and Verse Translations (1881), mention
should he made of the preliminary stmlies en-

titled: Time and Kpaec (18(55); The Theory of

Practice (1870); and The Philosophy of He-

flection (1878) ; and of the summing up of his

metaphysic. The Metaphysic of Experience
(18!I8), the most forcible and valuable of his

works, in which he claims that "metaphysic like

pure matheniatic is fontal and jjreinduetivc." and
as a phenomcnist takes a strong stand against

the yoiiiHcnon.

HbDMEZO - VASARHELY, h6d'm6-ze-va'-
shar-liely'. A city in the County of Csongrad,
Hungary, on the Hod (Moon) Lake, IG miles

iiortlicast of Szcgedin ( Map : Hungary, G 3 )

.

Among its principal buildings are the town hall,

hospitals, and a gjninasium. It has risen into

considerable jjrominence as an agricultural and
trading centre, the inhabitants of the city and
lieighborhood lieing actively engaged in stock-

raising and the cultivation of wine and tobacco.

The industrial establishments include breweries

tind nn oil-factory. Population, in 1890, 55,475;

in lllllO, (50,883
:

'mostly Magv-ars.

HOD'OGRAPH (from Gk. o56s, hodos, way
-^ ypdtpeiv, f/raphdn, to write). A velocity curve,

representing the acceleration of a given motion.

In Fig. 1, V„ V... V,:. . . . represent the velocities

Fio. 1. Fio. 2.

of a point P, which moves along the curve C, at
the various positions P,, P„. Pj.... In Fig. 2,

OV,, OVj, OVj. . . . are drawn ])arallel and equal
to Vi, v., V|. . . . .The curve H. formed by joining

the points V,. V,, V,. is called the hodograph of

tile mill ion of P. If V describes the curve 11, while
P descrilics the curve C. then the velocity of V
at any point, laid off on the tangent of the curve
H at tlu\t point, represents the acceleration of

the point P both in magnitude and direction.

Thus the velocity of the hodograph is the accel-

eration of tne original motion.

HOD'SON, William Stephen Raikes (1821-

58). An English .scddier, born near Gloucester.
In 1845 he joined the army in India and par-
ticipated in the Sikh War. Two years afterward.s

he had conunand of native troops, and distin-

guished himself during the mutiny as leader of

the irregular cavalry called ITndson's Horse. He
held a civil office in 184fl-52, but was more suc-

eessful as a soldier, and died the death of one at
Lucknow.

HO'DY, Humphrey (l(3.5ni7071 . A Church
of Knglnnd divine. He was horn at Odcombe,
Somersetshire. .Tanuarv 1. Ifi5fl; graduated P..\.

at Oxford, 1079; became fellow of Wadham Col-
VoL. X.—

9

lege there, and in 1(597-98 regius professor of

Greek. He died near Bath, January 20, 1707.

lie participated on the Government side in the
controversy over the bishops and their followers

who refu.sed to accept William and Jlary as their

legal sovereigns—the so-called Nonjurors; and
also in that about the rights and powers of Con-
vocation, contributing the valuable History of
Unrjlish Councils and Convocations and of the

Clergy's Sitting in Parliament (London, 1701).
But his lasting reputation rests upon his work
on the Hebrew text, the Septuagint, and Vulgate
version of the Bible, De liihliorum Textibus
(1705). His life, written largely by himself, ap-

pears in Jebb's edition of his Ue Grevcis Illus-

trihus (London, 1742).

HOE (from OF. hove, hoe. from OHG. houiea,

Ger. Haiie, hoe, from OHG. houiran, Cier. hauen,
AS. heawan, Fug. heir). An agricultural imple-

ment used for stirring the soil, drawing up earth
to plants, thinning plants in drills, clearing the

ground of weeds, etc. There are two classes of

hoes

—

drawhoes and thrust-hoes. In the former
the blade is almost at right angles to the handle;
in the latter, almost in the same plane with it.

The thrust-hoe, or Dutch hoe, is chiefly u.sed

for killing weeds, and for stirring ground to a
very sliglit depth. The draw-hoe is much used in

gardening, and is, in some countries, very exten-

sively used in place of the spade in agriculture.

It is alw.ays employed in the thinning (singling)

of turnips. Hoes intended for tilling the ground,
instead of the jdow and spade, are much larger

and heavier than those ordinarily used, are raised

much higher, and brought down to the groimd
with greater force, somewhat like the pickaxe.
Hoes for stirring very stiff soils are sometimes
made with prongs instead of a blade.

HOE. The name of a family prominently iden-

tified with the manufacture and improvement of

the printing-press in America.

—

Robert ( 1784-

1833) was born in Leicester.shire, England. He
was indented to a joiner, in 1803 emigrated to

the United States, worked for a time at his trade,

and subsequently was an associate of his brothers-

in-law. Peter and Matthew Smith, in the manu-
facture of a hand printing-press invented by the

former. In 1823 he became sole proprietor of the
business. A skillful mechanic, he constructed
and introduced the original Hoe press, and was,
it is thought, the earliest American machinist to
utilize steam as a motive power in his plant.

—

Richard March (1812-86), son of the foregoing.
He began the practical study of printing-press
manufacture in 1827. and in 1833 became the
senior pnrtner of the Hoe firm. He devised nu-
merous ingenious improvements in the |)resses,

and also produced a line quality of steel saw. In
1841 he. in connection with his brothers, Peter
Smith Hoe and Robert Hoe, took over the entire
direction of (he business. A rotary press, widely
known as 'Hoe's lightning press.' was brought out
by him in 184(5. and forthwith was very exten-

sively adopted for newspaper work. (See Print-
ing.) .\fterwards he invented the web perfect-

ing press, which superseded his former invention
and prints upon both sides oi the sheet, and
includes complicated apparatus for cutting and
folding. (See PRlNTlxn.) Constant improve-
ments were made bv him in the output of his
works.

—

Rorert (1839— ). a son of Robert Hoe,
2d, succeeded to the headship of the firm, which
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retains its prpemincncc anion'; printinfrpros-i

makers, lie was one of the organizers and first

president of the Urolier t'liili, the well-known
New York organization for the promotion of

book-making as an art. He edited Mabcrley's
J'rint Collector (1880). See Pbi.ntino.

HOECKE, VAN DEX. A family of Flemish
paintii-. .Ia.n ilOll-.')!), a portrait and tijfure

jiainler, was a pupil of his father, Caspar, and
of Rubens. After studying also in Italy and
exeeuting eoininissioiis for the Kmperor of Aus-
tria, he settled, in 11147, in AiitwiTp. as court
painter to the Areliduko Leopohl Wilhelni. With
that prince's eolleetion, a number of his best
works eaine into the possession of the Vienna
Gallery; others are at Antwerp. His portraits
resemble \'an Dyek's rather than those of Ru-
bens. His brother RoiiRECilT (I(i22-4S), a|^o a
pupil of his father, was an architect of note.

As controller of the fortifications of Flanders, he
painted many views of camps, battles, and cities,

very detailed in execution and pleasing in color.

His work is also well represented in tlie Vienna
Gallery.

HOEFER, iR-'fer. EDMtNn (1819-82). A Ger-
man iioveli-^t. He was born at Greifswald, was
educated there, and in the universities of Heidel-
berg and Berlin, His first stories appeared
in 184.5, and from that time onward he wrote
many novels marked by excellence of char-

acterization, .such as: Scbuanuirk (18.5G) ; lie-

irrglcs Lrhrn (ISoO) ; Xoricii. l\riiuiiiiiii;icncincr

alien Frau (1858); Die lloiwraliorcittochtcr

(1861); Altcrmanii Kylcr (ISIm): A'iii Fhidlinq
(1808) ; Drr Junhcr (1878) ; and /» tier Ictztcn

Hlundc (1881). The eighth edition of his Wie
das Volk spricht was published in 1876.

HOEFNAGEL, hnr.f'nii'Gtl. .Iooris (1.545-

lOKSi. A Dutch miniature painter, born at Ant-
werp. He was a pupil of .Ian Bol at Mechlin,
and for some time was at the Court of Bavaria.
He then went to Prague, and finally to Vienna.
His niasterpie<'e is in the museum there, a Roman
missal done for the Ardiduke Ferdinand. It

is elaborately ornamented, and he worked on it

for eight years (1582-90). Anotlier fine work
of Hoefnagel's is a miniature view of Seville

(157,3), in the Brussels Museum.—His son
jAKonts ( 1575-?) was Court painter to the Em-
peror Rudolph II.

HOENSBROFCH, hens'breK, Paul, Count
(1852— I. A Oerman theologian, born at Castle
Haag, in the Province of Gelderland. When nine
years old he entered the .Jesuit school in

Feldkircli. Afterwards he attended the .Jesuit

college at Stonyhurst, in Kngland, and then
studied law and history at the universities of
Bonn, Wiirzburg, and Giittingen. In 1876 he set

out on his travels through France. Portugal.
Spain. Xorthem Africa, and Italy, and in 1878
entered the Society of .Jesus. While a member
of the .Society he wrote: Der Kirrhenstaat in

seiner dorftnatischen und hintorischen Bedeutung
(1889), and Christ uml Widerehrist. Ein Beitrag
Siir Vertcidigung der flottheit Christi und zur
Charal-teri.ttik des I'nijinubens in der protentnn-
tischrn Theologie (1892). In 1893 he left the
Jesuit Order, and published a work entitled Mein
Aunlritt nils dem lesuitennrdrn (189.'?), which
led to a bitter attack upon him by the Ultramon-
tane press. Two years later he joined the Evan-
gelical Church. His later writings include:

.IfoJcnitT Jcsuitismus ( 1893) ; Der konfessioiietle

t'riedc und die dt:ulsehen Jesuilen der (Jegen-

tcart ( 1896) ; and Ua.s I'apsttum in seiner soeial-

kiiltiirellen Wirksumkeit (vol. i., 3d ed., 1901;
vol. ii. 1902).

HOERNLE^ hOrn'lc, Kidolk Auci stis Fbed-
EBic (1841—). An English Orientalist and
prominent authority on Indian antiquities and
languages. He was born at Agra, in East India

;

was educated at Esslingcn, Stuttgart, Basel, and
Tiibingen ; became a missionary of the Eng-
lish Church at ^lirat in 1865; and taught
for four yeras at the .Jay Narain's Col-

lege ill licnares. He entered the govern-
mental educatiiuial service in 1881, after

several years as principal of the mission college

at Calcutta, and until 1899, when he retired

and returned to England, was principal of the
Calcutta Madrasah. He edited: Chnmla's dram-
mar of the Ancient I'rakrit ( 1880) ; 7'/ie I'rithira}

Hasan (1886); and The UrusagaiUitiuo with
Ahhaijadcia's Commentary (1888-90) ; translated
The Suiriilasamhila, or the Uindw fiiislem of
Medicine (1897 sqq.); and wrote, among other
linguistic works of considerable iniiiortance, A
Con^paralite (Irammar of the (laudian Languages
(1880), and with Grierson, the incomplete Com-
parntiic Dictionary of the lichari Language
(1885 sqq.).

HOEVELL, hnrj'vcl, Walter RonERT van.
Baron (1812-79), A Dutch author and colonial

statesman, bom at Dcvenlcr. He studied theology
at (Jroningen, and in 1836 went to Bavaria, where
in the following year, he founded the Tijdschrift
ran Xcdcrlandseh-Indie. I'"or the emancipation
of the slaves and for the spread of Christianity
in the Dutch Indies van Iloevell accomplished
much, especially by his writings. He also edited
and translated various Malaysian poems, among
which Sjair liidnsari (1843) deserves mention.
But his greatest work was in colonial politics.

From 1849 to 1854 he published Kcis ever Java,
Madura en liabi, which joined a keen criticism

of governmental methods of the time with a bril-

liant description of East Indian scenery and life.

Returning to Holland in 1848, he was elected to
the House of Deputies, where for thirteen years
he was leader of the Liberal Colonial Party.
His parliamentary speeches deljvcred during this

period (published 1862-66) are models. Van
Hoevell was named Councilor of State in 1862.
His sketches, Vit het Indisehe leven (1860, 2d
ed.. 1865), met with immense success, and in
1808 were published in Orman.

HOEVEN, hoT/vrn (Hoof'en), -Tan van dek
(1 802 68). A distinguished Dutch naturalist.

He was bom in Rotterdam; studied medicine
and natural history at I.eyden and Paris; be-

came professor of zoiilogy at I>eyden in 1826, and
held this position until his death. His most
important work is his Hnndbock der Dierkunde
(2 vols., 1827-33). An English translation, by
Professor Clark of Cambridge, under the title

Handbook of Zoology, was issued, with impor-
tant additions by both the author and the editor,

in 1856-58.—His elder brother. Cobnelis Pbits
(1792-1871), was professor of medicine in the
Tniversity of Leyden. and author of several im-
portant works, including: Dc Uistoria Medicinw
(1842) : De Hiatnria Morborum (1846) ; and De
Eistoria iledicamentorum (1847).
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HOF, hof. A town of Bavaria, situated on
the Saale, in Upper Franconia, 32 miles north-

east of Bayreuth ( Map : Germany, D 3 ) . It has

an attractive thirteenth-century church, recent-

ly restored, with some interesting contents, and
an old Gothic Rathaus. There are a gj'mnasium,
opened in 154(i, and a hospital dating from 1200.

The numerous textile manufacturing establish-

ments produce chiefly cotton and woolen goods.

There are also exported machinery and other iron

and steel products, chemicals, vinegar, pottery,

and leather. Hof, with its industrial activities,

is well equipped witli conmiercial imions and
banks. It has electric lights, water-works, and
canal communication. The town was founded
about the end of the eleventh century. The orig-

inal name was Regnitzhof. It was almost de-

stroyed by fire in 1823. Population, in 1890,

24,455; in 1900, 32,781; mostly Protestants.

HOFDIJK, hof'dik, WiiiEM J.\C0BSZOON
(1810-88). A Dutch poet and author, born at
Alkmaar. His first work, a romantic poem,
Rosamunde (1839), attracted the attention of

van Lcnnep, who obtained for him a clerk's

position in the Government offices at Alkmaar.
Afterwards he taught Dutch history and litera-

ture in the gymnasium at Amsterdam, His
works, which are in verse and prose, include the
studies in Dutch history: Geschiedenis der yeder-
landsche Letlerkunde (1856) ; Historixche Land-
schappen (1850); Geschiedenis des Nederland-
schen Volks (1865-72) ; Willem Frederik Hendrik,
I'rins der Xederlanden (1880) ; and the poems:
De Bruidsdans (1842) ; De Jonker van lirederode

(1849) ; and Kenncmerland, Balladen (1850-52).
He also wrote some poetical dramas, without
much success.

HOFEB, ho'fer, Andreas (1767-1810). A
patriot leader of Tyrol. He was bom at Sankt
Leonhard, in the valley of Passeier. November
22, 1767, His father was landlord of the inn

'Am Sand,' and the son -carried on the busi-

ness, becoming known as the 'Sandwirt.' In
1796 Hofer led a body of sharpshooters against
the French on Lake Garda ; in 1805 he fought
against Xey in the valley of Passeier, and after
Tyrol had been abandoned to France by the
Peace of Pressburg he was chosen as one of

the secret deputation which was sent to Vienna
to represent to the Archduke John the sufferings

of the people, and their wish to be reunited to

Austria. But Austria was powerless, and in vir-

tue of Napoleon's decree Tyrol was made part of

Bavaria, The patriots, however, did not lose

heart, and at the desire of the Archduke, Baron
von Hormayr prepared for them a plan of in-

surrection. The rising took place in 1809, on the
renewal of war between Napoleon and Aus-
tria. On April Uth Hofer defeated the Bavarian
allies of France at Sterzing, and after they
had rallied during the early part of May, he
beat them again in the neighborhood of Inns-
bruck, forcing them to evacuate Tyrol. Na-
poleon, however, dispatched three armies to sub-

due the rebellious peasantry, who had been
abandoned by the Austrians bv the armistice of

Znaim (.July 12. 1809). At fir-^t Hofer concealed
himself in the valley of Passeier; but later speed-
ily renewed the defense of Tyrol, and defeated
the combined French and Bavarian forces under
Lefebvre at Berg Is^ (August 13, 1809), driv-
ing them from the country. For two months

Tyrol was free, and Hofer act.td as head of the
Government, but the Treaty of Vienna (October
14, 1809) resulted in a fresh invasion. The
French and Bavarians poured into the coimtry,
and, after an heroic struggle, Hofer was obliged

to take refuge in the mountains. Two months
later (January 28, 1810) he was betrayed into

the hands of the French, conveyed to Mantua,
and there shot, by order of Napoleon, after a
summary trial. His family were indemnified
for the loss of their property by the Kmperor
of Austria in 1818, and his ion was ennobled.
Hofer has been made the hero of tragedies by
Auerbach and Immermann, and there are numer-
ous patriotic songs about him in Tyrol. Con-
sult: Hormayr, Das Land Tyrol und der Tyroler-
krieg von 1809 (Leipzig, 1845) ; Heigel, Andreas
fJofer (Mimich, 1874) ; Egger, Oeschichte Tyroh
(Innsbruck, 1870-80); Stampfer, tSandicirt An-
dreas Ilofer (Freiburg, 1891).

HOFF, hof, Jakobus Hexdbikus van 't ( 1852
— ) . A Dutch chemist and coeditor of the Zeit-

schrift fur physikalische Chemie, born at Rotter-
dam. He studied at the universities of Delft,

Leyden, Bonn, Paris, and Utrecht, and in 1876
became a teacher in the veterinary school at
Utrecht. Two years later he was made a [jrofes-

sor at the University of Amsterdam, and in 1896
was called to the University of Berlin, He was
the founder of stereochemistry, and one of the
most prominent investigators in the new physical
chemistry. Among his publications are: La
chiniie dans I'espace ( 1875) , translated by Arnold
Eiloart as The Arrangement of Atom» in Space
(1898); Torlesungett iiher theoretische und
phrisikalisehe Chemie (18981000: vol. i.. 2d ed.

1901), translated by R. A. Lehfcld under the

title Lectures on Theoretical and Physical Chem-
istry (1898-99) ; and Aeht Vortriige iiher physi-

kalische Chemie gehalten auf Einladung der
Vnii-ersitat Chicago (1902). In 1901 he received

the Ndhel prize for the most important contribu-

tion to chemistry.

HOFFDING, hef'ding, Har.\ld (1843-). A
Danish philosopher, born an^ educated in Copen-
hagen. He was a school-teacher between 1861

and 1871, in the latter year became instructor,

and in 1883 professor in the University of

Copenhagen. He was earlv influenced by Kierke-

gaard and held to a distinction between knowl-
edge and belief; but later became a positivist,

though he joins with the views of that school

the methods of critical philosophy and the results

of psychological study. In ethics he is a utili-

tarian of a moderate type, not holding that self-

interest is the motive of action. His principal

works are: Den ertoelske Filosofi i ror Tid
(1874) ; Etik (last ed. 1879) : Psychologi i Om-
rids paa Grundlag of Erfaring (last ed. 1892) ;

Formal Logik til Bruq red Forelcesninger (last

ed. 1890); Psykologiske Vndersogelser (1889);
Kontinuiteten i Kants filosofiske Ddviklingsganff
(1893); Den nyere Filosofis Bistorie (1894);
Rousseau und seine Philosophic (1901); Det
psi/kologiske Grundlag for logiske Domme
(1899); Religionsfilosofi (1901); and ilindre

Arbejder (1899).

HOFFIffAN, Cn.\BLES Fexxo ( 1806-^84) . An
.\iiicrican poet and novelist, bom in New York
City. In early youth he had his leg crtished and
amputated, but was not deterred thereby from
athletics and an open-air life. Educated, but
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not graduated, at Columbia College, he was ad-

mitted to the bar at twenty-one and practiced

three jears, after which he devoted himself to

literature. In 1833 he established the Knicker-
bocker Magazine, but soon gave it up and became
editor of the American Monthly, which he con-

ducted f(ir several years, .\fterwards he edited

for short periods the Mirror and the Literary
^\'orld. His first book was .1 Winter in the West
(1835), which was followed by II iW Scenes in

Forest and I'rairie (1837)—both based upon ac-

tual experiences in search of health. He now
wrote a few novels, the most important being
Greystaer (1840), founded upon the murder of

Colonel Sharjx! by Beauchamp, a theme which a
little later attracted Simms (q.v.). But his

fame rested chiellv upon his poems, first collected

in The Vigil of Faith (1842). and especially his

songs, which were once deserve<ily popular.

.\mong them may be named ''Rosalie Clare" and
"Monterey." A complete edition of his poema
appeared in 1873. In 1849 he became insane,

and for the remainder of his life was confined

in an asylum.

HOFFMAN, D.wiD (17841854). An Ameri-
can law v( r and author. He was professor of law
in the L'niversity of Maryland from 1817 to 1836;
traveled much abroad, and received honorary de-

grees from Oxford and Giittingen. Among his

publications are: .1 Course of Legal Studies

(1817); Legal Outlines (1836); Miscellaneous
Thoughts on Men, Manners, and Things, by
'.'\nthony Grumbler' (183/) ; and Chronicles Se-

lected from the Originals of Cartaphilus, the
M'andrriiig .lew (185.3).

HOFFMAN, ErcENE ArcrsTrs ( 1829-in0'2).

An -Viiierican clergyman of the Protestant Epis-

copal Church. He was born in New York City,

and was educated at Rutgers and Harvard Col-

leges and at the General Theological Seminarj-.

He was rector successively of Christ Church,
Elizabeth, X. J.; Saint Mary's nnirch, Ffurling-

ton. \. .1.: Grace Church, BrookU-n Heights; and
Saint Mark's Church. Philadelphia. In 1879 he
was appointed dean of the General Theological

Seminary, Xew York, and in connection with his

family heavily endowed that institution. Dr.

HotTman built Christ Church and rectory at

Elizabeth, and churches at Milbum and Wood-
bridge. X. .T. He wrote Free Churches (1858),
and Thf t:„rbnrislic Week (18,59 and 1893).

HOFFMAN, Ricn.\BD (1831-). .\n Ameri-
can pianist, composer, and teacher. He was born

in Manchester. Lancashire, England, but after

his si.xteenth year resided in Xew York City.

His earliest instruction was received from his

fatlier, an<l subsequently from Meyer. Pleyel. Mo-
scholes, Rubinstein. Thalberg, Dobler. and T.iszt.

Within a year of his arrival in America he made
a tour ft the country, and later accompanied
Jenny l.ind on her tours. He was an exceedingly

popular concert pianist, and played with Gott-

scbalk, and afterwards with Von Biilow (Xew
Y'ork. 1875). He settled down to teaching, and
has been one of the most important factors in

American musical life. His compositions con-

sist of pianoforte music, part songs, ballads, an-

thems, and Church rausio generally.

HOFFMAN, Walter James (1846-99). An
.\mi'riian ethnologist. He was born at Weidas-
ville. I'a., studied medicine at Jefferson College,

Philadelphia, and practiced it in Reading. Pa., till

1870, when lie went to the Franco-Prussian War
as a surgeon with the German .\rmy. On hia

return he took a similar position with the United

States troops, and thus obtained opportunities

for natural history researches in .Arizona, Xe-

vada, and Dakota' In 1877 HotTman was at-

tached to the Geological Sur\'ey, and two years

afterwards became assistant in the Bureau of

Ethnijliij;y at its formation.

HOFFMAN, OR, The Revenge fob a Fatiieb.

.\ tragedy by Henry Chettle, performed in 1002;

the only play written wholly by this author that

has been preser\-ed. It exists in a very corrupt

quarto, printed in 1631 without the author's

name.
HOFFMANN, liAfman, .\i gist Hei.nricu,

called lloFJji.\.N.N vox Falleksleue.n, f6n fiil'Srs-

lA'bcn (1798-1874). A tierman poet, philologist,

and literary historian, horn at Fallersleben. He
was educated at Giittingen and Bonn, and from
1823 to 1838 was librarian at the University of

Breslau, where he was also professor from 1H30

till his dismissal (1842) for his I'nitolitische

Liedcr I 1841-421. He was restored to his rights

as a Prussian citizen in 1848. having passed the

intervening years in Mecklenburg. He married

in 1849 ami afterwards lived at Bingerbriick,

Xeuwied, and Weimar, where he was an editor of

the Wcimarisches Jahrbuch. From ISGO till his

death he was librarian of the Duke of Ratibor.

Popular at first as a lilieral political poet, he

is cherished still for the ease, simplicity, and
grace of songs of common life, for many of which
he also composed melodies, HofTmann was a

diligent editor of early German cla.ssics (Reinckc

Vos. Monumenta EInonensia, Theophilus) , made
valuable contributions to philologj- now of an-

tiquarian interest only, and to literary history.

In 1868-70 HofTmann published Mein Lehen, an
autobiography in six volumes. HofTmann's Works
are still uncollected, but the Poems (incomplete)

hav^" I)een often reedited. His liricfe an Ferdi-

nand M'olf were published in 1874. There is a
Life by Wagner (Vienna and Dresden, 1869).

Con-ult also Krcvenl)erg, in Preussische Jahr-
hiichcr (Berlin. 1891).

HOFFMANN, Eb.xst Theodob Amadeus
(originally WiuiELM) (1776-1822). An eccentric

German romantic novelist of cosmopolitan repu-

tation and influence, born at Kiinigsberg.

His foremost characteristic is his wayward
yet keen fancy, suggesting at once Hawthorne
and Poe. He dealt by preference with the

grotesque, startling, and mar\'elous. until toward
the close of his life morbidity verged on mad-
ness. After a joyless childhood, he prepared

for the law, let his wit run away with his pru-

dence in some witty caricatures, and finding his

career thus blocked. sufTered from penury and
dissipation. He eked out a living by scene and
portrait painting and musical composition and
iriticism in Posen, Warsaw. Bamberg, I.,eipzig,

Dresden, and Berlin, where in 1816 he became
councilor of the Court of Appeals, For short

inten-alij he was manager and musical di-

rector also. His first book was a collection

of musical criticisms with illustrations, Phan-
iasirstiicke in Callots Manier (1814). In 1816

appeared Die Elixire des Teufels. which, with

Lehensansichtcn des Katrrs Murr (1820-22). is

the most famous of his works. Other noteworthy

volumes are Die SerapionsWrOder (1819-21) and
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yachtstiicke (1817). All are alike characterized

by a lyric swing and an erratic imagination that

is Mentally disquieting and ytt blended with
shrewd satire, wit. and even wisdom. He died of

disease induced by dissipation, his mind at times

dear, and clinging tenaciously to a life that ebbed

inch by inch away. Hoffmann's Works are in

fifteen volumes (1879-83). Of the more popular,

there are many editions. Tlie Elixire des Teufels

has been translated into English (1824), also

Der goldene Topf (The Golden Pot), one of the

Phanlasiesiiicke, by Carlyle in his German Ro-

mance (Edinburgh. 1827), with a biographical

sketch. Other translations are by Gillies (Lon-

don. 1826) ; Bcalbyl New York. 1.88.5) ; and Ewing
(London, 1886). Consult: Hitzig, Hoffmanns
Leben und yachlass (Stuttgart, 1839), and Erin-

n(run(icn. by Funck (Leipzig, 183G).

HOFFMANN, Friedbich (1660-1742). A
German phj-sieian, one of the most celebrated of

the eighteenth century. He was born at Halle,

and received his medical degree in 1681 at .Jena.

He then studied chemistry at Erfurt, under Kas-
par Cramer; practiced at Jlinden and Halberstadt

with great success, and was professor of medicine

in the University of Halle from 1693 to 1742. In

1708 he became physician to the King of Prussia

at Berlin, and sub.sequently enjoyed a European
reputation second only to that of Boerhaave. His
name is perpetuated in the title Hoffmann's ano-

dyne. (See Ether.) His greatest work was
\lvdicina Rationalis Sristematica (1718-40);

Opera Omnia Physico-Medica Denuo Revisa, Cor-

recta et Aucta (1740) and Medicini Consulta-

toria (1721-39) were also celebrated, together

with the Opuscula. published after his death and
reprinted at Venice in seventeen volumes, in

1745. and subsequently at Naples.

HOFFMANN, GfSTAV (known as Gr.^bex-
HoFFMAXN) ( 1820-1900). A German composer,
born at Bnin. near Posen. He was the pupil of

Stiimer in Berlin, and afterwards of Hauptmann
at Leipzig in singing, and acquired a reputation

in barytone parts in concert and oratorio. He
taught vocal music, and composed nearly a hun-
dred books of songs and choral music, besides

publishing several text-books on voice-training.

His best-known song is '"Fiinfmalhunderttausend
Teufel." In 1885 he settled at Potsdam, where
he founded a singing-school for women.

HOFFMANN, Hans (1848—). A German
novelist, born in Stettin. He studied at the
universities of Bonn, Berlin, and Halle, and
made a long visit to Italy and Greece. He is

one of the most gifted of the modern German
novelists, and unites with an uncommon talent

for vivid descriptions of landscapes a poetical

and delightful humor. Among his works are:

lu-an dcr Hclireckliche und sein Bund (1889);
Ton Friihiing zu Friihling (1889; 3d ed. 1898) ;

Geschicliten atis llinterpommern (1891; 2d ed.

1894); and Irrendc Muttrrliebe (1900).

HOFFMANN, or HOFFMANN-DONNEB,
dOn'er, Heinric'U (1809-94). A German humor-
ous poet, born in Frankfort-on-the-JXain. At his

marriage he added his wife's name (Donner) to

his own. He studied at the universities of Hei-
delberg, Halle, and Paris ; then became a teacher

of anatomv in the .Senckenberg Institution in

Frankfort-on-the-Main. and from 1851 till 1889
was directing physician of the municipal insane
asylum. He wrote on medical subjects, but is far

better known through his children's books, whicK
he illustrated himself. The most famous of these,

Struic wetpeter (1845), has gone through several

hundred editions, and has been widely translated.

He also published Kiinig Sussknacker and a
volume of poems, Auf heitern Pfaden (1873).

HOFFORY, h5'fo-rg, (.John Peter) Jui-ius

(1855-97). A Danish-German philologist, phone-

tician, and Germanic scholar, born at Aarhus. He
was educated at Copenhagen and Berlin. In 1886

he was made professor of Norse philology and
phonetics at the University of Berlin, lie wrote:

Eddastudien (1889) ; "Pho'netische Streitfragen,"

in the Zeitsehrift fiir vergleichende Sprachfor-

schung. vol. xxiii.; and Professor Sieiers und die

Principien der ^prachphysiotogieil>iSi) . both at-

tacks on Sievers. He edited and translated into

German some of Holberg's comedies under the

title of Danische Hchauhuhne (1885-87), and
translated other Danish writings in Sordische
Bibliothek (1889-91). He did much toward the

introduction of Ibsen in Germany.

HOFHAIMER, hoflii'mer, or HOFHAI-
NEB, Paltlus von (1459-1537). An Austrian

composer, born in Salzburg. He was an ex-

cellent organist, and filled the position of Court

organist and composer in Vienna. He received

numerous honors, and was especially distin-

guished as a teacher. As a composer he ranked

among the foremost of his time. His best work
was Harmoniw foeMcff'( 1839, republished 1868),

consisting of Latin poems set for four voices.

In addition, he composed many German songs.

HOFHtTF, ho-foof. See El-Hoflf.

HOFLEB, hef'ler, Karl Adolf Konstantix
VON (1811-97). A German historian. He was
born at Memmingen. and studied at the univer-

sities of Munich and GiJttingen. For two years

(1834-36) he was in Rome and Florence, making
historical researches. When he returned to Mu-
nich he directed the Milnchener Zeitung, the offi-

cial journal of Bavaria. Three years afterwards

he was made a professor at the university there.

He became involved in the political troubles of

Bavaria, and the publication of his Konkordat
und Konstitutionseid der Eatholiken in Bayerti

(1847) lost him his Munich chair; but. after

being archivist at Bamberg for a time, he was
made professor of history in the University of

Prague (1851). In the controversy between the

Czechs and the Germans, Hofler sided conspicu-

ously with the Czechs, and in 1872 he was called

intothe Austrian House of Peers. His numerous
historical publications include: Die deutschen
Papste (1839); Lehrbuch der allgemeinen (le-

schichte (1850-56); Papst Adrian 17. (1880);
Monumcnta Uispanica (1881-82) ; and Die Aera
derBastarden am Schtussedes Hittelalters ( 1891)

.

HOFMANN, hof'man. August Wilhelm von
(1818 92). A distinguished German chemist,

born at Giessen. After obtaining the degree of

doctor of philosophy, he became assistant to

Liebig in the Giessen laboratory, and in 1845

became professor of chemistry in the University

of Bonn. In the same year the Royal College

of Chemistry was established in London, and
Hofmann was recommended by Liebig as highly

qualified for the post of superintendent to the

new institution. This college, which subsequently

became part of the Royal School of Mines, owes
much of its high reputation to Hofmann's ac-
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tivity. On the proinotion of Thomas Graham
from the post of eheniisit to the mint to the
ollice of master of that institution. Ilofmann was
appointed his successor. In IStil lie was elected

president of the London Chemical Society. In
18(>.3 Ilofmann accepted the chair of chemistry
in tlie University of Berlin, and in 1868 founded
the German Chemiial Society, He was ennohlcd
in 1888. He served as judge at several industrial

expositions, of which he published admirable ac-

counts, and was a member of many scientific

bodies, at home and abroad. Ilofmann was one of
the greatest chemists of the nineteenth century.

Tlie results of his brilliant researches have
formed entire departments in organic cliemistry,

and have had an important inlluence on the de-

velopment of chemical theory. He investigated

tlie organic bases obtained from coal-tar, and dis-

covered a new and important class of compounds
which are derived from ammonia by the .substi-

tution of organic ra<lical3 for hyilrogen atoms.
Among his most important discoveries is that of

aniline among the products of destructive dis-

tillation of bituminous coal, and tlie discovery
of methods for the artificial preparation of beau-
tiful coloring substances from aniline. He ob-

tained the colorless base known as rosanilin and
its colored salts, such as fuchsiti, dahlia {'Hof-
7nann's violet'), etc., which are the most impor-
tant of the colors derived from aniline. These
discoveries have contributed greatly to the de-

velopment of the color industry, and have prac-

tically revolutionized the art of dyeing. Among
his contributions to physical chemistry may be

mentioned his method of determining the vapor
densities of chemical substances for the purpose
of obtaining their molecular weights, and a
method of demonstrating the dissociation of

gases, such as carbonic-acid gas and water-vapor,
by the action of electric sparks. Hofniann was
a brilliant teacher, and his Introduction to Mod-
ern Chemistry (1865, and several later editions)

has brought about important reforms in the
methods of teaching chemistry. He also wrote:
A Uandbook of Organic Analysis (1853); The
Life Work of Licbig in Experimental and Philo-
sophic Chemistry (1876); Ziir Erinnerung an
vorangegangene Freunde (1889), etc. Consult:
Volhard and Fi.scher, August ^\'ilhelm von Bof-
mann. Bin Lcbcnsbild. im Auflrnge drr Deutsch-
cn Chrtnisrhrn Oesellschaft (Berlin, 1902).

HOFMANN, Fbanz Adolf (1843—). A Ger-
man liygienist. He was born in Munich, studied
medicine there, and was assistant in the physio-

logical institute of the university until 1872,
when he went to Leipzig as head of the university
laboratory of pathological chemistry, Si.K years
afterwards Hofmann was appointed to the man-
agement of the hygienic institute of the same
university. An editor of the Archiv fiir Hygiene,
he contributed to that journal, to the Zeitschrift

fiir Biologic, and to the Vicrteljahrschrift fiir

bffentliche Gesundheitspflege, on pathological
cliemistry, on the properties of subterraneous
waters, and on disinfection, refrigeration, and
the preservation of foods, especially meats.

HOFMANN, Heixbich (1842-1902). A Ger-
man composer, born in Berlin. As a pupil of

Kulhik's Akademie he studied under Grell, Delin,

and Wiierst, and became a well-known pianist.

In 1869 his opera. Cartouche, was produced in

Berlin, and thereafter he devoted himself en-

tirely to composition, Hofmann was considered
one of the foremost of contemporary composers,
and was elected a member of the ISerlin Royal
Academy of Arts, His compositions include: an
L'ngarischc .S'lii/e ( 1873) ; the symphony Frithjof
( 1874) ; the o|)eras Dcr Matador ( 1872), Armiri
(1872), Wilhelm ron Uranien (1882), LuHy
( 1889) ; the secular oratorio PiOHicf/ieus( 1896) ;

numerous choral works, cantatas, and songs;
and a series of exquisite pianoforte duets.

HOFMANN, Heinbicii (1824—). A German
hist(iric;il painter, born in Darmstadt. He was
a pupil of Theodor Ilihlebraudt and Schadow at
Diisseldorf and of the Antwerp Academy. After
visiting Italy in 1854-58, where he came under
(lie intluence of Cornelius, anil practising in

diircrcnt tierman cities, he settled, in 1862, at
Dresden, where he became professor at the
Academy, Although his subjects are drawn
from the entire domain of literature and my-
thology, his extensively engraved scenes from the
life of Christ are most widely known. Among
these are: "Christ Taken Prisoner" (1858, Darm-
stadt), "The Adulteress before Christ" (1868,
Dresden). "Christ's Sermon on Lake Gennesa-
ret" (1875, Berlin), and "(lirist in the Temple"
(1882, Dresden), In 1878-79 he decorated the
ceiling of the vestibule in the Dresden Theatre
with "Apotheosis of the Heroes of the Greek
Drama." In color, composition, and drawing
his paintings are good, though not of the first

rank; they owe their popularity to his ideal

conception of biblical events,

HOFMANN, .loiiAXN Chbistian Konbad von
(1810-77), A German Lutheran theologian and
historian, born in Xuremberg. He studied his-

tory and theologj' at the universities of Er-
langen and Berlin, and in 1833 was appointed a
teacher in the gymnasium at f>langen. Two
years later he became a tutor in the theological

faculty of the university, and in 1841 professor

cxtraordinarius. The next year he accepted a
call as full professor to Rostock, but in 1845
returned to Kriangen. In 1857 he was ennobled.

He was the head of the so-called Erlangen school,

which developed the theological ideas of Bengel,

and in the end conformed in all essential re-

spects with the doctrines of the Lutheran
Church. As a member of the Second Chamber of

the Bavarian Legislature he labored for the union
of Germany, and was, despite his clerical conser-

vatism, a member of the Progressist Party. His
writings include: Lehrbuch der Weltgeschichte
(2d ed. 1843); ^Ycissagung und ErfUllung (2d
e<l.. 3 vols., 185700) ; Die Heilige t<chrift Xeuen
Testaments, zusummenhUngend untersucht (1862-

80, the latter part edited by Vlock) ; and Der
Schriftbeiceis (2d ed. 1857-60). Consult Grau,
Johann Christian Konrad von Hofmann. Erin-
ncrungrn ( fiiitersloh, 1879).

HOFMANN, Josef (1877—). A celebrated

Polish concert pianist, born in Cracow, Galicia.

His father was a leading musician of War.saw, in

which city he held the position of professor of

liarniony and composition at the conservator}',

and also the directorship of the opera. Josef

studied with his father until he was fifteen years

of age. after which he spent two years with
Rubinstein. As a child he was one of the most
remarkable musical prodigies ever known; at

the age of six years he had made his public debut,

and by the time be was nine bad toured Conti-
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ncntal Europe and Great Britain, and in 1SS7-88

lie visited America. On the conclusion of the
last-named tour he went into retirement for

further study and preparation, and in 1894 made
hi.s reappearance as a full-fledged concert virtuoso

at Dresden, and subsequently toured every civi-

lized country. On his reappearance in New York
in 1901 he showed a vastly improved technique
and great interpretative ability. He has com-
posed several attractive numbers for the piano.

HOFMANN, KoNBAD (1819-90). A German
philologist, born near Bamberg. He studied med-
icine at Munich and Erlangen, and philology at
JIunicli, Leipzig, Berlin, and Paris. In- 18.52 he
was put in charge of the materials gathered by
iSclnneller in the library of Munich. In the fol-

lowing year he succeeded Schmeller as professor

of Germanic philology, assuming in 18G9 also the
chair of Romance philology. Most of his writ-

ings were for journals, especially the publica-

tions of the Munich Academy, Romanische For-
schiingen, and Pfeiffer's Germania. His other
Avorks are: Editions of the Hildebrandlied (with
Vollmar, 1850) ; Amis et Amiles, Jourdain de
Blaivies (last ed. 1882) ; Primavera y Flor de
Romances (with Wolf, 18.56) ; Karls des Grossen
Pilgerfahrt (1866); Joufrois (1880); Lutwin's
Adam und Eva (with Meyer, 1881); Chan-
son de Roland (not published) ; and the critical

works: C'eber die Griiiidung dcr Wissenschaft alt-

drulscher t<prache und Litleratur (1857), and
Ziir Tcxtkritik der yibelungen (1872).

HOFMANNSWALDAtr, hof'mans-val'dou,
C'iiKisTi.\N HoFM.iK.v VON (1617-79). A German
poet, born in Breslau; the chief representative
of the so-called second Silesian school. He stud-
ied at Le3den, and then traveled through the
Netherlands, England, France, and Italy. On
his return, and before he had reached the re-

quired age. he was made a member of the Bres-
lau cit}' council. His poetry was greatly influ-

enced by the Italians Guarini and Marino, and
departed more and more from the somewhat in-

sipid and tasteless style of the previously author-
itative Martin Opitz (q.v. ). Witty and endowed
with considerable literary skill, he was much
admired; his love lyrics were often imitated,
and many editions of them were published. Con-
sult Ettlinger, Christian Eofmann von Bof-
mnnnsiialdau (Halle, 1891).

HOFMEISTER, hof'mi-ster, Wii-hei-M (1824-

77). A German botanist, born at Tycipzig. He
became professor of botany at Heidelberg in

186.3, and at Tiibingen in 1872. His researches in
botany resulted in contributions of the greatest
importance, especially to the department dealing
with the reproduction of plants. He published
Die Entstehung des Embryo der Phanerogamen
(1849) and Yergleichende Untersuchungen
hiihrrrr Kriiptogatnen und der Koniferen (1851).

HOFSTEDE DE GKOOT, liof'.sta-dc de grot,
PETRfs (1802-86). A Dutch theologian and re-

former, born at Leer in East Friesland. In 1826
ho became pastor at Ulrum, and in 1829 pro-
fessor in and preacher to the university at
(ironingen. He was the head of the so-called
Groningen school, the members of which style
themselves the Evangelicals and form a middle
Church party between the moderns and the or-
thodox. The party organ was the Waarheid en
I.iefde, of which Hofstede was an editor. His
writings include: Opvoeding der Menschheid (2d

ed. 1855) ; Institutio Theologiw yaturalis (4th
ed. 1861); Die Oroninyer Theologen (1854);
Over de evangelischcalholieke godyeleerdheid als

de godgeleerdheid der toekomst (1856) ; Die mo-
derne Theologie in den Xiederlandeti (1870).
Consult Heerspink, Dr. Petrus Uofstedea leven

en iccrken (Groningen, 1897).

HOG, The Domestic (probably from hog, hag,
to cut, Iccl. hoggva, Swcd. hugga, AS. heawan,
OHG. houwan, Ger. hauen, to hew; connected
with OChurch Slav, kovati, Lith. kduti, to strike,

to forge; referring ordinarily to a castrated
boar). All the known breeds of domestic swine
(see Swine, for the general natural history of

the race) may be divided into two groups: The
European hog (.S'l/s scrofa), which is sprung
from and resembles the wild boar; and ths
Asiatic pigs, regarded as descended from the

DENTITION OF THE WILD BOAB.

Right upper and lower jaws, with their teeth and their
nerves, exposed from the inside : /. i. incisors; c, c, canines
(tusks); pm, premolars; m, molars.

Indian wild boar (Sus cristatus) . The common
hog {Sus scrofa) appears to be a native of most
parts of Europe and Asia, and domesticated swine
were found by the first navigators in many
islands of the southern seas. Although the use
of its flesh was prohibited to the Jews, and the

prohibition has been adopted in the Mohammedan
law, it constitutes a large part of the food of

many nations. The fecundity of the hog is great;
with proper treatment, it will produce two litters

annually, generally of four to eight pigs each,

although sometimes there are as many as four-

teen in a litter. The period of gestation is usu-
ally 16 weeks. Great quantities of the flesh and
fat are consumed in various forms as pork, fresh

or salted, bacon, ham. lard, and so on. Brawn
is an English luxury. Hog skin is made into

leather, which is highly esteemed for saddles.

The bristles are much used for brush-making.
Breeds. Numerous breeds of the domestic hog

have resulted from selection and crossing and
from conditions of environment favorable to im-
provement. Apparently there were two original

or native breeds in Great Britain, the old Eng-
lish hog and a breed found in the Highlands of

Scotland. From these our modern improved
breeds have been developed by crossing the na-

tive breeds with foreign hogs, principally the

Chine.se and Neapolitans. The modern white
breeds, with fine bone, thin skin, short legs, a
tendency to fatten at an early age, take these

qualities from the Chinese hog; while the black
breeds, of which the Essex is a type, get their

qualities from the Neapolitan stock.

The Yorkshire is the principal of the English
white breeds and is divided into three subvari-

eties, the Large Whites, or Large Yorkshires, the
Middle Whites, represented by the Cheshires, and
the Small Whites or Small Y'orkshires, which are

considered the smallest and finest of the white
breeds. They mature early and fatten quickly.
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The Lar<.'e Whites are chnractorizcd by ininicnso

size, altliough the best are rather line boned and
not coarse. Tlie Yorksliires are very popuhir in

England, and white swine generally are preferred

in that country. It is said that from this source

came the American breed of Chester Whites,
which was originated in Chester County, Pa.

Pigs of this breeil are among the largest, and in-

dividuals have attained a weight of l.'iOO pounds.

They are said to be lacking in hardiness and to

have a tendency to degenerate under careless

treatment or neglect.

The lirrkshircs are probably the most univer-

sally popular and widely disseminated of all the

breeds. This breed is of English origin, and
takes its name from the county whence it came.
It is of large size, black in color with white on
the face, and occasional splashes elsewhere, and
fattens readily at any age. Great improvement
has been made in its size and symmetry in recent

years. The <piality of the ]iork is unexcelled.

The I'ohindChinas divide honors with the

Berkshires in the great pork-producing sections

of the United States. This is also a black breed,

and is a purely American one, originating in

Ohio. It is not generally l)elievcd that any
Polish cross was ever introduced in its develop-

ment, in spite of its name. As now bred, the

Poland-Chinas are similar to the Berkshires, but
show rather more white in their markings. They
are among the largest of bogs, but have been
much improved in fineness of bone, early ma-
turity, and teiKlency to fatten at an early age.

The Jrmeii AVrf.s or Durocs are a breed of un-
known origin, which has long been quite exten-

sively bred in New .Jersey. They are also known
as Red Berkshires. They are rather coarse, but

are considered much hardier than the finer boned
breeds. The Taui north is a large, coarse, 'lepgj'

hog, of a dark cliestnut color, more or less spotted

with black. Tliis animal has been widely ex-

ploited as a bacon bog. The Victoriiis are a
white breed of medium size, not widely raised in

the United States; and the Essrx is a black Eng-
lish breed, classed among the smaller breeds. It

has not became popular in the United States.

Record books or registers are published in the

United States for the Berkshire, Poland-China,
Yorkshire, Chester White, and Duroc-Jersey
breeds.

Care axd Treatment. Although hogs are

raised to some extent in every section of the

country, the great pork-producing section is in

the Mississippi Valley, where corn is abundant
and cheap. The northern part of this valley is

said to be the greatest hog-raising section in the

world. The hogs are commonly pastured during

the earlier stages of growth. Frequently a herd

of swine are put with steers which are being fed

whole corn, and the hogs feed upon the corn

voided in the manure. Alfalfa pasturage is used

for hogs in some sections. In the South, cow-

peas, peanuts, chufas, and a variety of other

crops are grown for hog-pasture. Com is the

great hog feed of the middle West; sometimes

it is ground, but it is largely fed on the ear.

As com contains only a small percentage of ash,

the hogs fed upon it exclusively become weak-
boned, and can hardly walk about. This is cor-

rected by giving wood-ashes, which they eat

greedily. Skim milk and buttermilk from cream-

eries constitute excellent food for pigs of all

ages; and if corn-meal is added, a pork of the fin-

est quality is obtained. The large, over-fattened

hog, weighing 400 oi' 500 pounds, has given way
to a quickly maturing hog of from '200 to 300
pounds. This animal is produced more econom-
ically and is preferred by the packing houses.

The gains in pnqiortion to the food eaten di-

minish as the animal grows, and experiments
have shown that it is most profitable to market
the hogs when they have reached 200 or '2!>(}

pounds. Packers ]irefcr a hog weighing about
250 pounds. See Pork ; Swim;.

BiHLiOGKAi'iiv. Consult: Long, The Hook of
the rig (London, 18S!)) ; Coburn, Swine Hus-
bandry (New York, 1888) ; Harris, On the Pig
(New York, latest ed., 1890) ; S|>encer, I'ign,

Breeds and Management (London, 1897); Wal-
lace, Farm Lice Stock of Great Britain (Edin-
burgh, 1889).

HOG (so called as resembling in outline the
back of a hog). This nautical term implies tho

opposite of sag. A ship is hogged when through
weakness her ends droop in such a maniiei as to
cause her keel to curve upward amidships. In
lightly built or shallow ves.sels a tendency to

hog is prevented by a truss frame arranged to
support the ends and called the hog-frame. Most
wood-built and many iron paddle-wheel river

steamers have such frames rising well above tho
hull, and sometimes above the deck-hou.ses. In-

stead of a framework extending from end to end,

it may be located only amidships, and the strain

transmitted to it by hog-chains extending to tlio

ends.

HOG-APE. The mandrill. See Baboon.

HOG-APPLE. See Ponoi-iiYLLUM.

HOGARTH, h.Vgiirth, George (1783-1870).
A Scottish journalist and musical critic, born in

Edinburgh. He studied law and music there,

played the violoncello, wrote criticisms for the
Courant, and associated with Sir Walter Scott's

clique. When about fifty years of age, he went
to London to live, and became a member of the
editorial staff of the Morning Chronicle, then
of the Daily Telegraph (1840-60), of which hi»

son-in-law, Charles Dickens, was editor. The
novelist was indebted to the journalist for the
insertion of some of his earlier work in the

Keening Chronicle. He was musical critic of the
JIhmtratrd London .Vrira, and also secretary of

the Philharmonic Society (1850-04), and wrote
its history, as well as a general Musical History,

Bibliography and Criticism (1835) ; Memoirs of

the Musical Drama (2 vols., 1838; 2d ed. 1851) ;

and other works on his specialty, besides editing

and harmonizing collections of hymns and songs.

HOGARTH, William (1697-1764). An Eng-
lish painter and engraver, born in London, No-
vember 10, 1097. His father was an unsuccessful
schoolmaster, who was also a hack writer anil

corrector for the press. At the age of seventeen,

Hogarth was apprenticed to a silversmith for

whom he made designs for plate, which are now
much prized by collectors. In 1718 he entered
business on his own account, and besides en-

graving arms and shop bills, he began to design

copper plates for the booksellers. During the

years 1721-26 he designed a number of engrav-

ings, the most important of which were "Mas-
querades and Operas" (1724), which struck the

keynote of his future satire, and his illustrations

to Butler's flurliliras. whiih brought him into

public notice. At first Hogarth's ambition wav
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to be a line-engraver, but about 1724 he began to

attend the private art school of Sir James Thorn-
hill, in Saint .Martin's Lane, with a view to

painting. In 1728-29 he painted a series of small
conversation pieces, groups of family portraits

connected by some common interest or occupation,

besides others of a political and social character.

Between 1727 and 1732 he engraved a large num-
ber of frontispieces for well-known books. In
1729 he ran away with his former master's
daughter, Jane Thornhill, who made him an ex-

cellent wife.

Soon after his marriage he began the first" of

the series of paintings, "The Harlot's Progress,"
reproduced also as engTavings, which made him
famous. It represented in six plates the story of

a country girl who came innocent to town to seek

a situation. The original paintings, except one,

are lost, but the plates are well known. The
shameless piracy of these plates resulted in the

Parliamentary act of 1735 vesting in artists the
exclusive rights to their designs. In the same
year appeared "A Rake's Progress," eight plates,

representing the career of a profligate young
man of means, who ends in the madhouse, the
original paintings for which are in the Soane
!Museum, London. The third and most famous
series, the "JIarriage :"l la Jlode,'' was not com-
pleted till 174.5. It represents in six plates the

story of a fashionable marriage between the son

of an impoverished lord and the daughter of a
wealthy city alderman. The original paintings

are in the Xational Gallery, and are Hogarth's
greatest work. Another prominent series was
"Industry and Idleness" (12 sheets, 1747), exe-

cuted as engravings only. They represent the

respective careers of an idle and an industrious

apprentice, and were intended for the working
class. Besides these he executed briefer series,

and many single plates.

Hogarth's art was essentially of a literary

character, and he has well been called the

Molifre of painting. His constant endeavor was
to point out the vices and follies of society, with
the strict moral purpose of reforming. His great

importance in the development of art lies in the

fact that he was the first to turn his back on
traditional practices, and to go directly to nature
for the figures he painted. He is free from all

foreign and ancient influence. In his portraits

he is a technician of high order. His pictures

are .strongly and broadly painted, and are equally

excellent in drawing and in color. His paintings

excel his engravings, which are hastily executed
and lack finish, although they are always spirited

and intelligible.

He succeeded especially well in his portraits,

the best of which is one of himself with his dog
Trump (1745). in the Xational Ciallery. This
collection also contains portraits of his sister,

!Mary Hogarth (1746). Polly Peachum. David
Garriek as Richard 111., the Earl of Fever-
sham, and the inimitable "Shrimp Girl." Among
his other paintings of a didactic character,

painted for engraving, were: "Southwark Fair"
(1733); "Midnight Modern Conversation"

(1734) : the "Distressed Poet" (1735) : the "En-
raged Musician" (1741); "March to Finchley,"

and the "Election;" the two latter in the Soane
Museum. He also attempted a few historical

pictures on a large scale, but not with equal suc-

cess.

Hogarth took a prominent part in the art con-

troversies of his day, being the uncompromising
foe of the imitation of the old masters—the
'black masters' as he called them, because of
their darkened colors. In 1753 he published his
Analysis of Beauty, setting forth his views on
art ; it was not a success, and brought ridicule

upon him. After the death of his father-in-law

in 1734, Hogarth converted his art school into
a sort of life class, in which thirty or forty
artists drew after the nude. In 1757 he was ap-
pointed sergeant-painter of all His Majesty's
works, succeeding his brother-in-law, John Thorn-
hill. His last da.vs were marred by the ill success
of his 'Sigismunda Weeping Over the Heart of
Her Husband." the harsh criticism of which was
especially painful to Hogarth, as Sigismunda
bore the features of his wife. An ill-advised

effort in behalf of Lord Bute's Ministrj- in 17G2
brought down upon him the terrible satire of
Wilkes and Churchill, until then his intimate
friends. Though much grieved, Hogarth re-

taliated by two prints: a hideous portrait of

Wilkes, with a .satyr's leer and squint, and "The
Bruiser, C. Churchill." He died at London,
October 25, 1764.

BiBLiOGR.\PHY-. Among the commentaries to
Hogarth's works are: Trusler, Hoiiarth Moralized
(London, 1768) ; Walpole, Anecdotes of Paint-
ing, vol. iv. (ib.. 1771) ; N'ichols and Steevens,

Genuine Works of Hor/drtli ( ib., 1808-17); Ire-

land, Ilonnrth Illuslrafcd (ib., 1791-98), and
arnphic illustrations of Bogarth (ib., 1794-99) ;

Lichtenberg, Ausfiihrliche Erklarung der Bo-
fiarlhschenKupferstiche (Gottin^en. 1794) ; Clerk,

Work-g of Bogarth (London. 1806). Among the

numerous editions of his ^yorks are those of

Nichols (London, 1820-22) : of Jfonkhouse and
Dobson (ib., 1872) : and of Ireland and Xichols

( ib., 1 883 ) . For his life, compare the biographies

bv Xichols (London, 1785), Sala (ib., 1866), and
Dobson (ib., 1879).

HOGARTH CLTJB. An artists' club in Lon-
don, with headquarters at 36 Dover Street.

HOG CHOLERA. A virulent contagious dis-

ease of hogs, due to the presence of a pathogenic

bacillus in the alimentary tract. The term has

been used to cover at least two diseases, true hog
cholera and swine plague (q.v.). Some authors

have attempted to distinguish four or five dis-

eases of the hog-cholera group, but the present

tendency is to recognize only two.

The chief symptoms of hog cholera are a rise

in body temperature, loss of appetite, a discharge

from the eyes, watery at first but later yellow-

ish and viscid, a purplish coloration of the skin,

giving rise to a common name, blue sickness, oc-

curring especially on the ears, chest, and abdo-

men, the under side of the neck, and on the inside

of the thighs. Constipation is an early symptom,
but diarrhoea soon sets in and persists until the

death of the animal. The excrement is dark-col-

ored, and possesses a fetid odor. The body tem-

perature may rise from one to three degrees above

the normal, but the elevation of temperature is

frequently absent. The animals are dull and

indifferent to surroundings, lie down a great part

of the time and hide their heads under straw or

litter, often have a dry cough, and sometimes

squeal from intestinal pain. As the disease pro-

gresses they become gaunt with arching backs.

The mortality from hog cholera under ordinary

conditions is from 80 to 90 per cent. Acute
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cases may last from two to five days; chronic

ones, a uioiith. The characteristic pathological

changes are enlargement of the spleen and a

lieniorrhagic condition of the large intestines

and Ivniphatie glands. In chronic cases, ulcers

are lurnied in the large intestines or the whole

wall may become clTused with blood.

Hog cholera and swine plague have been fre-

quently confounded, but in typical cases they

may be distinguished by clinical symptoms and

post-mortem lesions. In most outbreaks of con-

tagious hog diseases, hog cholera and swine

plague occur in combination in the same animal.

In general, however, the scat of infection in hog

cholera is in the intestines; that of swine plague

is in the lungs and secondarily in the intestines.

A reddening of the skin is an indication of hog

cholera, while coughing is more pronounced in

cases of swine plague. For a reliable ditTerential

diagnosis of the two diseases it is necessary to

make pure cultures of the microorganisms which

are concerned.

Xo satisfactory medicinal treatment has been

devised for hog cholera. Recognized tonics which

assist in keeping hogs in good physical condition

may render thcni less susceptible to disease. A
mixture containing sodium salts, sulphur, sul-

phide of antimony, and charcoal has i)roved as

effective as any remedy. Serum therapy for hog

cholera is still" in the experimental stage, but has

given promising results. The serum treatments

devised by Pasteur and I.orenz have ])rovcd satis-

factory in Europe. Experiments in the United

States" have demonstrated that, serum used alone

confers onlv a partial and temporary immunity

to hog cholera. On the other hand, when anti-

toxic serum was used in combination with a viru-

lent culture of the hog-cholera bacillus in the

proportion of ten to one, a complete and lasting

immunity was produced in more than 50 per

cent, of cases.

It has been found practically impossible to dis-

infect hog pens and yards after an outbreak of

hog cholera. Infected pens should bo burned,

and the surrounding ground should be cultivated

to some crop for at least a year before again

using as a hog-yard. Pens .should be kept as

clean as possible", and treated from time to time

with lime or whitewash. By observing these

precautions, preventing infection of the water-

supply, and quarantining imported hogs before

allowing them to run with the herd, the liability

to infection from hog cholera will be much re-

duced. Consult: Xocard and I.eclainche. Les

maladies microbicnnm des animntix (Paris,

1808) : de Sehweinitz. "Hog Cholera." and

"Swine Plague." in Viiited States Department of

Agriculture. Bureau of Animal Industry Reports

(Washington, 1889-92).

HOG-DEEB. The 'para' or smallest of the

East Indian rusine deer (Cervus poreinus),

which takes its name from its habit of darting

through the tall grass like a startled boar. It

stands only two feet high at the withers. Its

legs are comparatively short, and its antlers,

having given off a brow tine, are nearly straight

to the small terminal fork, and arc mounted

upon remarkably high pedicels. The general

color is rufous brown, paler in summer and some-

what spotted. This deer ranges through North-

ern India, and down the coasts of Assam and

Burma. It is very numerous, not gregarious, and

forms a favorite object of jungle sport, sometimes

by spearing.

HOOE, hog. Moses Dm-RY (1819-99). An
American Presbyterian minister. He was born

in llampdcnSiilney. \'a., was educated there,

aud was made a>>istant in a Uichiimnd church

in 1844. When a second Presbyterian church

grew out of the first. Dr. Hoge became its pastor

(1845-85), and during the Civil War he succeed-

ed in sailing to England from the blockaded port

of Charleston to secure from the British and For-

eign Bible Society a very large number of vol-

umes for the use of Confederate soldiers. He
was joint editor of the Central Presbyterian

(1SG2-IJ7).

HOGFISH, or Hoomolly. A local name for

the logperch (q.v.).

HOGGJ, James (1770-18,35). A Scottish poet,

known as the 'Etlrick Shepherd,' born in the par-

ish of Ettrick, Selkirkshire, in 1770. His father

was a poor farmer. The boy's education was

slight, for he was taken from school to herd

owes. But from his mother he learned many
folk-tales of giants, fairies, and brownies. Be-

ginning to make songs for lasses to sing in

chorus, he next wrote them out with great labor.

His first poem was published anonymously in

1800. Going to Edinburgh, in 1801, to sell his

employer's sheep, he wrote out from memory a

little "collection of his songs and published them

roughlv as Scotlish Pastorals. Poems, Songs, etc.

The next year he made the acquaintance of Scott,

who was "visiting the Ettrick forest in search of

material for ihv Minslrchjf of the Scottish lior-

der. Several ballads which Hogg and his mother

furnished Scott ajipearcd in the tliinl volume of

the ilinstrelsy (1803). In 1807 Hogg published

riie Mountain Hard, original ballads suggested

by Scott. With the proceeds of this volume and

atreatisc on sheep, amounting to £300, Hogg took

a farm, which ])roved a disastrous venture. In

1810 he went to Edinburgh and began as pro-

fessional author. Three years later appeared his

most imaginative poem. The Queen's ^Yake. By

this time he was becoming acquainted, directly

or through correspondence, with some of the most

eminent men of letters, who admired him greatly.

He married in 1820, and retired to the farm of

Eltrive Lake, in the valley of the Yarrow. He

died November 21. 18,15, .and was buried in the

Ettrick churchyard. In 1800 a monument was

erected to his memory-, overlooking Saint Mary's

Lake. Hogg was inimortali/x'd as the Ettrick

Shepherd by Wilson in the Xoctes Ambrosianw.

Among his "poems not cited above are .Uadoc of

the Moor, The Pilnrims of the Sun. The Jacobite

Jlelics of Scotland, Queen nynde, and The Border

Garland. These and other poems place Hogg,

after Burns, among the greatest of the peasant

poets of Scotland. Well known are such songs

as "When the Kye comes Hame" and "Flora Mac-

donald's Farewell." Hogg also wrote many tales

of uneven quality. The most remarkable is en-

titled Confessions of a Fanatic. Interesting, too,

is the volume called Winter Evening Tales, de-

picting the manners of the border. Consult:

Works, edited with memoirs by T. Thomson (Lon-

don. 1805) : "Poems." selected, in Canterbury

Poets (London, 1880) : and Memorials of J. Tlogg,

by his daughter, Mrs. Oarden (London, 1985).

HOGNOSE. A harmless .•\merican serpent,

remarkable for its blunt snout and curious man-
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ners. Three species form the colubrine genus
lleterodon. all confined to North America, ex-

clusive of tlie Pacific Coast anil Mexico. The best

known species ( Heterodon platyrhinus) is one of

our most conunon and widespread snakes. It is

usually about two, but may be three, feet long,

and is normally reddish-brown above, heavily

lilotched or obscurely barred with a darker tint;

and underneath is j^reenish-white. Great variety

in color and markings exist, however, and many
seem sootv black or dark slate' all over. It is

HEADS OF HOQNOSE SNAKES.

1. Heterodon platyrhinus. 2. Face of same. 3. Hetero-
don nasieus. 4. Heterodon simus.

always to be recognized by its pig-like snout and
its extraordinary behavior when disturbed. It is

timid and will hide or escape when possible; but
if surprised or cornered it will throw itself into

vigorous contortions, and perhaps soon tumble
over on its back as if dead; or, more probably,
it will inflate its long lung until its body swells

up like a sausage, and at tho same time extend
its anterior ribs until its neck is surprisingly
broad and flat, and then, opening wide its great
mouth, will blow and hiss loudly. This alarm-
ing menace is meant to terrify its foes, and has
led to the popular names of 'blowing viper,'

'spreading adder,' etc., and to the general belief

that it must be very poisonous. Its blotched back,
easily mistaken by the unobserving for that of a
copperhead, adds to its evil reputation. Never-
theless, this snake is entirely harmless, and
when handled is found to be so gentle that it

can hardly be forced to bite.

It feeds on mice, frogs, insects, birds' eggs, and
so on, all obtained on the ground, for it is un-
able to climb trees. It lays a number of eggs,
about an inch in length, in loose soil, into which
it burrows for tins purpose. The eggs are cov-

ered with a tough parchment-like coat, and prob-

ably hatch in a few days. There seems to bo
no precise time of laying; young have been re-

jiorted from Jlay until September. The young
just issued from the egg will go through their

contortions and hissing w'lien molested, as do the
adults. Much interesting information as to their
breeding and other habits, collected by Abbott,
Hay, and others, will be found summarized in

Cope, Crocodilians, Lizards, and Snakes, pub-
lished bv tho Smithsonian Institution (Washing-
ton. 19001.
The Southern States have a second species

[Heterodon simus), and Texas and the Mexican
border a third (lleterodon nasieus). in which
the point of the snout is lonsjer and more up-
turned than in the Northern forms.

HOG-PLTIM, Sp.\N-isn Pum, and I1r.\zili.\>-

Pn'M. Names given in the West Indies and other
tropical countries to the fruit of certain species

of Spondias. a genus which belongs to the nat-
ural order .Anacardiaceae. The species are trees

and shrubs with pinnate leaves, with terminal
leaflets, and flowers in racemes or panicles.

Some of them produce very pleasant fruits,

among which may be mentioned Spondias pur-
purea and Spondias lutea, which are generally
called hog-plum in the West Indies, because the
fruits are a common food of hogs. Spondias
purpurea has fruit about an inch in length,

ovate or oblong, purple or variegated with yel-

low; yellow pulp with a peculiar but agreeable
acid and aromatic taste. The fruit of Spondias
tuberosa, called irabuzeiio in th"! north of Brazil,

is about twice the size of a large gooseberry,
oblong, yellowish, with a leathery skin and
sweetish-acid pulp. A niuch-esteemed Brazilian
dish is prepared of milk, curds, sugar, and the
pulp of this fruit, from which also a refreshing
beverage is made for use in levers. The tree

is remarkable for the numerous round black
tubes, about 18 inches in diameter, which it

produces on its widely spreading roots, and which
are very cellular, and full of water. They are
evidently intended for the wants of the tree in

the drj' season, and are often dug out by travel-

ers for the sake of the w'ater, of which each
full-grown tuber yields about a pint. An im-
portant species is the ti or Tahiti apple (Spon-
dias dulcis). a very fine fruit of the South Sea
Islands. This tree often attains a height of

50 to 60 feet, and, according to Seeman, is laden
with fruits averaging a pound each.

HOG-RAT. See Hutia.

HOGSHEAD. An old English measure of ca-

pacity. For wine, it was equivalent to 63 gallons

or 5232 imperial gallons; for ale, 48 gallons,

and for beer, 54 gallons. In the United States it

is still used as a measure for liquids, equivalent

to 63 gallons; but when used for tobacco, it

varies in different States from about 750 to

1200 pounds.

HOGUE, 6g, or HOXJGTJE, oog, La. A road-
stead near the northeast extremity of the Penin-
sula of Cotentin. Normandy, a few miles south
of Barfleur. It gives its name to the naval battle

of May 29 (old style May 19), 1692, when the
combined English and Dutch fleets, under Ad-
miral Russell, defeated the French fleet com-
manded- by Tourville. The name of La Hogue
is often confounded with La Hague, the name of

the cap? at the northwest extremity of Cotentin.

HOGUET, fi'gft'. IC\RL (1821-70). A German
painter, bom in Berlin. He studied first under
Krause, and then went to Paris, where he was a
pupil of Ciceri, and afterwards of Isahey. His
works are marine and genre, and belong to the
French school. Among them are: "Rue Pirouette
in Paris." "From Normandy." "Last Windmill
on Montmartre," "The Wreck" (1864, Berlin Mu-
seum), "Market Scene at Rouen," and "Light-
house Near Boulogne."

HOHENHEIM, hr/cn-him, Piiiuppus, A. P.

VOK. Sec P.\I!.\CKI.Sl s.

HOHENLINDEN, ho'cn-lin'den (Ger., Tall
Lindens). A village in Upper Bavaria, 19 miles
east of Munich, celebrated for the victory gained
there by the French, under Moreau, over the Aus-
trians under Archduke .John, December .3, 1800.
j\foreau's army was posted on the plateau between
the Isar and the Inn, and barred the way to Mu-
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nicli, which WIS the Archduke's objective point.

In three columns the Austriuns advanced to the

attack througli forest and ravines in a blinding
snow-storm. Alorcnn contented himself with hold-

ing them in check until Kichcpanse. whom he had
sent around the enemy's Hank, reached the Aus-
trian rear. Then he hurled Xey ajiainst their

front. Kichcpanse delivered his attack from
the rear, and the Austrian army was destroyed
between the two French forces. The Aus-
triaiis lost 20.000 men and 1(10 guns, while
Moreau's loss amnuntcil to only 5000. The battle

hastened the conclusion of peace at Luncvillc,

Fcliruuiy '.». ISOl.

HOHENLOHE. hr/cn-luV. Fornjerly an earl-

dom, later a principality, in Franconia, Germany.
It was mediatized in ISOIi. the main portion
being assigned to Wiirttemberg and a part to

Bavaria.

HOHENLOHE. A princely family of Ger-
many, claiming de-^ccnt from Klicrhard. one of the

early dukes of Franconia. The family first ap-

pears in history in the early part of the twelfth
cenlu^^ in possession of the Castle of Holloeh,
near t'lTenheim. The first count we hear of

is ITeinrich. who lived in the twelfth century.

He left two sons, Konrad and Gottfried, who
followed the fortunes of the Hohensfaufen, and
founiled. respectively, the lines of Hohenlohe-
Brauneck and IIohenlohe-Holloch. Tlie former
became suhdividi'd into the Haltenl>crgstetten

and Braunivk branches, both of which were ex-

tinct in 1300; the latter into the Weikersheim
and riTenheim, or Speckfeld, branches, of which
the latter became extinct in H12. In 1.5.51 a new-

division in the Weikersheim line gave rise to the

branches of llohenlohe-Xeuenstein and ITohcn-

lohc-Waldcnburg. wliich still continue. In the

Reformation the Xeuenstcin branch became Prot-

estant, while the WaUlcnburg counts remained
Catholic. Princely rank was conferred upon the

latter branch in 1744, and on the former in 17C4.

Of the Xeuenstcin branch there were two lines:

Oehringen, extinct in 1S0.5, and I-angcnburg, the

latter being further subdivided into the Holien-
lohe-Inpclfingen •( Oehringen after 180.5). and
Hohenlohc-Kirchbcrg. extinct in 1S(!1. The Wal-
denlmrg branch formed two lines: Bartenstein,

with the cadet branch of .Jagstberg. and Schil-

lint'sffirst, to which was added the Duchy of

Ratibor. Among the prominent members of the
Hr.henlohe family are:

Friedrich Linwic, Prince of HonExionE-
Ixr.Ei.Fi.NOEX (1740-1818). He distinguished
himself at the storming of Weissenburg (1793),
and won the battle of Kaiscrslautern (Sep-

tember 20. 1794). After the defeat of Jena, in

which he shared, he succeeded the Puke of Bruns-
wick in command and capitulated at Prenzlau
with 17.000 men (October 28. ISOfi). For this he
was severely censured and forced to retire from
further participation in the camyiaign.

—

Kr.vft
Karl Augist Edi'abd Friedrich, Prince of
Hoiiexi-OIIE-Inoelkixgen (1827-02). A Prussian
general of artillery. He received a thorough
training for the artillery service, and was placed
in several positions of responsibilily. In 1866
he held an important command at Sadowa.
ond in 1H70 he commanded the artillery of the
Guards in all its engagements, including .'saint-

Privat and Sedan. He was chief of artillery at the
siege of Paris. He was made a lieutenant-general

in 1873, adjutant-general in 1875, general of in-

fantry in 1883, and general of artillery in 1889.
He died in Dresden, January 10, 1892. He wag
the author of several works on military science:
Mililurisclie liricfe (1887-90); Slrateifischo

Priefc (1887) ; Die Feldartilleric in Hirer Vnter-
slcllung tinier die Ueneralkommandos (1889);
Ideen iibcr ISefestigungen (1888) ; also, Gcujiracha
iibrr Ucilcr<i (1887).—CiiLoiiWhi Karl Vktor,
Prince of Hoiikni.oheSciiii.i.in^.si i-r.st. Duke
of Katibob and Korvei ( 1.SI9-I901 ) . Chancellor
of the German Kmpire from 18114 to 1900. He
was born March 31, 1810, at Uotenburgan-der-
Fulda. His mother was a princess of Holienlohe-

l.angcnburg. He studied political science and
jurisprudence at Heidelberg, Giittingen, and
Bonn. Before he came to his title of Duke of

Batilior and of Konei. in 1H4.5, he held olFiccs in

connection with the law courts at Klirenbreitstein

and Potsdam. In the Bavarian Diet he opposed
the ritramonlancpolicy. and in ISOO he strove

to bring over Bavaria to the side of Prussia. At
the close of the year he became Bavarian Minis-
ter of Foreign .MTairs and jircsident of the
^linisterial C^ouncil. holding odice till March,
1870. His etTorts in behalf of a united Germany
Ions met with fierce opposition, but he saw
clearly the triumph of the cause for which he
had worked, and entered the First German Reichs-

tag as a member of the lirirhspr.rtei. In 1S74 he

was appointed German Ambassador to Paris, and
in 1878 he was the third German Plenipotentiary

at the Congress of Berlin. In 1885 he became
Governor of Alsace-I.orraine, in which position

he displayed conspicuous tact. On the resig-

nation of Count Caprivi. in 1S04. Prince Hohen-
lohe was created Imperial Chancellor. This ofllce

he resigned in 1000. being succeeded by Count von
Billow. During his long career in German poli-

tics Prince Iloli'enlobe did much to promote Ger-

man unity. He had to face the hostility of the

anti-Unionists in Bavaria, and was one of Bis-

marck's chief supporters in that statesman's

Imperial policy. As Governor of Alsace-Lor-

raine. Ilohenlohe aided greatly in teutonizing

the provinces. .\s Chancellor he promoted the
,

colonial policy, and favored the creation of a

powerful navy. He was a favorite with William
II., whose masterful policy he did not oppose, and
with whom he was on the best of terms up to the

time of his resignation, in October, 1900. It was
said that the cause of his resigning the Chancel-

lorship was dissatisfaction with the advanced
or 'forward' policy favored by the Emperor, espe-

ciallv in so far as it related to China. He died

at Ragatz. Switzerland. Julv fi. 1901.

—

Gustav
Adolf (1823-90). Prince of Hoiiemxjiie-Sciiil-

l.INGSFt'RST. .\ brother of the Chancellor. He
took holy orders in 1840. and became in 1S.57

Bishop of Kdessa in partihuft. and almoner to
Pius I.K. He was made a cardinal in 1800. He
was opposed to .Jesuit influence in Rome, and
endeavored to prevent the Kulturkampf (q.v.).

He was sent to Rome in 1872 as Ambassador to

the Holy See, but his appointment was rejected

by Pius IX. He returned to Rome in 1876. and
subsequently gained the favor of Leo XIII.

From 1879 to 1884 he was Bishop of Albano. and
became subsequently Archpriest of Santa Maria
Magsiore in Rome. He died in Rome. October
30. 1806.

—

Hermann. Prince of Hoheniohe-
LANGENntRO (1832—). He entered the W(irt-
temberg army, was in the Austrian service from
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1854 to 18C0, and was a general in the army of

Baden from 18G2 to 1871. He has been a mem-
ber of the Upper Chamber of Wiirttemberg since

1800, and was elected its vice-president in 1893.

He was a member of the Imperial Reichstag
from 1871 to 1880, and acted with the lleichs-

jiartei. (See Pouticai, Pabties, paragraph on
iiermany.) In 1894 he became Governor of

Alsace-1-orraine. He was the founder and presi-

dent (1883-94) of the Deutsche Kolonialgesell-

schaft. He holds the military rank of general

of cavalry in the Prussian Army.

HOHENSTAUFEN, ho'en - stou'fen. A
princely liou-ie of Swabia, in Germany, which
lield possession of the German Imperial throne
from 1138 to 1254. The family traced its descent
from Frederick of Biiren, who lived about the

middle of the eleventh century, and whose son,

Frederick of Staufen, built the castle from which
the family derived its name, some vestiges of

which are still to be seen on the summit of the

Hohenstaufen, one of the peaks of the Rauhe
Alb, close to the town of Guppingen. Wiirttem-
berg. The son, Frederick of Staufen, was a

faithful partisan of the Emperor Henry IV., and
in return received Henry's daughter and the

Duchy of Swabia in 1079. Duke Frederick, at

his death in 1105, left two sons—Frederick 11.,

the One-Ej-ed, and Conrad; the former was im-
mediately confirmed in the possession of Swabia
by Henry V., and in 1112 the latter received the
Duchy of Franconia. Upon the death of Henrj-

V. in 1125 his family estates fell to the House of

Hohenstaufen. It seemed, too, as if the Imperial
dignity would be conferred upon Frederick on
account of his talents and popularity: but Lo-
thair of Saxony, his rival and enemy, was elected

as Henry V.'s successor. . On Lothair's accession,

he demanded the Imperial possessions held by the

House of Hohenstaufen. and a war ensued be-

tween him and the Hohenstaufen princes, in

which Lothair was supported by the House of

Welf (Guelph). In the course of this struggle
Conrad was crowned King of Italy in 1128; but
the two brothers were forced to make peace with
Lothair in 1135, and afterwards lent him their

support. After Lothair's death, Conrad was
elected King of Germany, in 1138^ as Conrad III.

(q.v. ). L'nder Conrad III. the House of Hohen-
staufen waged war against the House of Guelph,
which for a brief time was weakened by the loss

of Bavaria. _
On Conrad's death, in 1152, his nephew, Fred-

erick 1. Barbarossa, became Emperor. .\s he was
the offspring of a Hohenstaufen father and a

Guelph mother, it was hoped that the struggle
between the two houses might be ended by his

accession. But the defiant attitude of Henrj'
the Lion, Duke of Saxony and Bavaria, the
powerful representative of the Guelph family,
caused the conflict to break out afresh in 1180.

Henry the Lion was conquered and deprived of

most of his possessions. Frederick went on the
Third Crusade, but died in 1190. before reaching
Jerusalem. His son. Henry VI., succeeded to the
throne without opposition. By a marriage with
the heiress of Sicily and by conquest he added
Southern Italy and .Sicily to the Empire. He exer-

cised the most far-reaching power of any of the
Hohenstaufen. and dreamed of a world-wide em-
pire. Richard the Lion-Hearted of England was
obliged to become his vassal in order to be freed
from captivity. Some of the Christian rulers

in the East had sought protection from Henry,
and he sent an army to the Holy Land, 'the
German Crusade' ( see Ceus.ades ) to establish his
own supremacy. His plans were frustrated by
Iiis early death, in 1197. His son Frederick II.

had already been crowned King of Germany, but
as he was only a child of three, his right.s" were
passed over. The Guelphs chose Otho of Bruns-
wick, son of Henn,' the Lion, and the choice of
the partisans of the Hohenstaufen fell upon
Philip of Swabia, uncle of Frederick II. Civil
war followed, the contest terminating with the
assa.ssination of Philip in 1208 by Otho of Wit-
iclsbach. For a time Otho of Brunswick (Otho
IV.) was recognized as ruler; then his oppo-
nents rallied about Frederick 11., who in the
meanwhile had been ruling his Kingdom of
Sicily, which he had inherited from his mother.
Frederick was crowned, and by 1215 was recog-
nized by all except a few obstinate partisans of
Otho IV. He ruled over Germany. Italy, and
Sicily, and also l)ecame King of .Jerusalem.
His reign was sj)ent to a great extent in a strug-
gle with the Papacy. The partisans of the Hohen-
staufen in Italy and the opponents of the Im-
perial power, in general the supporters of the
Papacy, were known respectively as Ghibellines
and Guelphs. (See Guelphs axd Ghibellines.)
After Frederick's death, in 1250, the inveterate
animosity of the Guelphs followed his son. Con-
rad r\'., who abandoned Germany for his hered-
itary Italian possessions, and died in 1254.
After Conrad's death his half-brother Jlanfred
fought for the Hohenstaufen interests until he
was defeated and killed at the battle of Bene-
vento, in 126G, against Charles of Anjou, who
at the invitation of the Pope, had undertaken the
conquest of the Two Sicilies. Manfred's sons were
kept in prison until his death. His daughter
married Peter 111. of Aragon. who later avenged
the destruction of the Hohenstaufen by expelling

their foes from the Kingdom of .Sicily. Conrad's
young son. Conradin, in an attempt to reconquer
the Two Sicilies, was taken captive by Charles of

Anjou at the battle of Tagliacozzc. and executed

at Naples on October 29. 12G8. Enzio. an illegiti-

mate son of Frederick II., who had been made
King of Sardinia, died in prison four years later.

Thus all of the male descendants of Frederick

11. perished. The emperors of this family rank
among the ablest rulers of Germany, and hold
the first place in popular German tradition to-

day, Just as they held the first place in the
affections of the people during their lifetime.

They appear in general as men possessed of great
virtues and of great faults, and impressive by
reason of both. Frederick Barbarossa, according
to the legend, is not dead, but asleep, and will

wake to help his people in time of need.

Frederick II. is one of the most remarkable
figures of the Middle Ages in his character' as
ruler, knight, scholar, and free-thinker. Consult
Raumer, flexchichle der Hohcnstntifen (5th ed..

Leipzig. 187S1. See, also, articles on the in-

dividual oiii])crors.

HOHENSTEIN, ho'en-stln. A manufactur-
ing town in the Kingdom of Saxony. 12 miles
northeast of Zwickau (Map: Prussia. E 3). It

produces chiefly textiles and knit goods; in the
neighborhooil are mines of sulphur, arsenic, and
gold. Population, in 1890. 7.54(1: in 1900 (with
the neighboring town of Ernstthal annexed in

1898), 13,397.
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HOHENWART. lio'.n viirt. K.\RL, Count
( ISJt '.•!•) . All Austrian statesman, leader of tlie

Federalist party. In 18ti8 lie Iwcanie Governor
of I'pper Austria, and three years afterwards
suceeedcHl I'ottX'ki as president of the -Ministry.

In his Cabinet he held the portfolio of the Inte-

rior. His federalist policy met with sueh opposi-

tion on the part of the llunjiarian Ministry and
the (ierman Liberals that he wa.s forced to resign

alter holding olllce for less tlian a year. He
was elected to the Lower House in 1873. and
became a leader of the Kight Centre. In 1885
Holienwart was appointed president of the Su-

preme Cflurt of Accounts, and in 1801 lie formed
the Holienwart Club, consistiuf; of German Con-
servatives, Slovenes, Croat ians. and Kumans,
as well as the fireat landed proprietors of 15o-

hernia. But this party broke in 18!i.5, through
the defection of tlie (Ierman members, and in

18!I7, on the appointment of its leader to the

House of Lords, it disintegrated entirely.

HOHENZOLLERN, hoVn-tsiM'lern. A prov-

iiici' (if rnissia. consisting of a narrow strip of

laiiil entirely surrounded by Wiirttemberg and
Haden, and covering, together with its nine ex-

claves, an area of about 440 square miles (Map:
Prussia, C 4). It extends from the Xeckar in

the northwest to the vicinity of Lake Constance.

It is divided by the Rauhe .Vlb, which rises in

places to 3000" feet. The Danube crosses the

province, which is well watered. The mountain
valleys are productive, and yield grain, fruit,

liops. etc. Tlic -Mb chain yields some iron, and in

iillicT mountains some deposits of rook salt an;

found. .Mineral springs abound. Some manu-
facturing is done in the wa.v of cotton-spinning,

the production of iron of superior quality, etc.

Administratively the province is divided into

file four districts of Sigmaringen, Gammer-
tingen, Haigerloeh, and Hechingen. Since 1873

it has had a Landtag sitting at Sigmaringen.

It .sends one Deputy to the Reichstag. The popu-
lation numbered, in" 1900. G<).783. The inhabitants

are nearly all Roman Catholics, and the province

forms a dependency of the Archbishop of Frei-

burg. On a steep eminence near Hechingen
stands the magnificent Castle of Hohenzollcrn,

erected in the .second half of the nineteenth ccn-

tur,v, in the .style of the fourteenth century, on
the ruins of the mediu?val stronghold, the cradle

of the reigning Hohenzollern dynasty of Prussia.

HOHENZOLLERN. The family name of the

royal house of Prussia, in which has been vested

also, since January 18, 1871, the dignity of

(iennan Emperor. The name is derived from the

ancestral Ca-iitle Zollern. or Hohenzollern. in

.^wabia (see preceding article). The origin of

the house is involved in obscurity, and the story

of its descent from Count Tliassilo, a Swabian
noble of the time of Charles the Great, is a
fiction of the sixteenth centurr. The family

name occurs as early as the eleventh century

in the persons of Burchard and Weze! of Zolrc,

who were killed in 1001, but whether there is

any relationship between these and the suc-

ceciling Hohenzollern family is a matter of

doubt. The House of Hohenzollern occupied a
prominent position among the petty princely

families of Swabia as early as the first half of

the twelfth century-, and at the close of that
century we find Count Frederick of Zolre in-

vested with the Burggraviate of Nuremberg, an

Imperial oflice, which descended to his posterity.

His sons, Frederick and Conrad, divided the
possessions of the house in 1227, founding the
Swabian and Franconian lines. From the do.se

of the sixteenth century the elder or Swabian
branch of the Hous<' of llolienzollcrn existed in

the two lines of Hohenzollern-Hechingen and
HiihenzollernSiginaringen. In llil'o a pact of

inheritance was niaile belwwn these branches
and that of Brandenburg (see below). In 1821

a new covenant was drawn up and cdnlirined

by the King of Prussia, as head of the Hohen-
zollern family, b.v which it was provided that in

case of failure of male issue in either line pos-

session should pass to the other, and im the ex-

tinction of both lines should vest in the royal

family of Prussia. But before the prospect of

extinction presented itself the princes i>f Hohen-
zollern- Hechingen and Hohenz<jllern ."sigmarin-

gen. after the commotions of the revidutionary

year 1848, decided to abdicate in favor of the

King of Prussia. The act of renunciation took

place at the close of 1H4!I. and in accordance with

the covenant of 1821 tlie King of Prussia took

possession of the two principalities in the fol-

lowing .year, the two princes being given annual

pensions. Leopold of HoheiiZ(dlerii. the iirince

who was offered the crown of Spain in 1870,

was the eldest son of the last ruler of lluhen-

zoUcrn-Sigmaringen. The .se<'ond son, Charles,

became Prince and King of Rumania.
The great destiny of the family was reserved

for the cadet branch, the Franconian line. They
attached themselves to the Hohenstaufcn until

that great house became extinct, when they gave

their support to Rudolph of Ilapsburg. During

the civil war which followed the double election

of 1314 they sided with Louis of Bavaria against

the House "of Austria. b"ut subsequently they be-

came once more faithful supporters of the Haps-

burgs. Acquisitiveness and a capacity to hold

what was once obtained and to administer it with

thrift seem to have characterized to a greater or

less degree all the Franconian Hohenzollern

princes. From the founder of the line, Conrad TIL

(died 12(51
)

, there was a steady gain in territory

and inlluence under Frederick 111. (1261-97),

Frederick IV. (12971332). John 11. (1332-57),

and Frederick V. (1357-98). The possessions of

the house, in which was vested the Burggraviate

of Xurembcrg, were constituted into the two niar-

graviatcs of Bayreuth (originally Culmbach)
an<l .Vnspach, The sons of Frederick V., John
III. and Frederick VI., possessed respectively

Bayreuth and Anspach. the latter inheriting his

brother's pos.sesBions in 1420. Frederick VI. in

1411 received the Margraviate of Brandenburg

as a pledge for a loan to the Emperor Sigismund,

and in 1415 it was granted to him as an heredi-

tary possession, together with the dignity of

Elector. This was the foundation of the real

greatness of the House of Hohenzollern.

The Elector .Mbert Achilles of Brandenburg by
the so-called Disposilio Achillea of 1473 decreed

that the Franconian margraviates (.-Anspach ajid

Bayreuth) should Ik; separated from Branden-

burg and ruled as secundogenitures. The last

Margrave of Bayreuth died in I7flO. when the

State was united with Anspach. In 1791 the

Margrave of Anspach and Bayreuth sold his

principalities to Prussia, which, however, re-

tained them only a few years.
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The electors of Brandenburg were as follo^-s: were driven off and their armada destroyed. The
« J • , r ,.u t;. 1 TTT .• . L ^ „..,...„, Hoio were overthrown bv one Xitta Yoshisada in
Frederick I. (the Frederick VI. mentioned above).(1415-l-HO) ,000 f „ ,.u r',;iK . 'r;.„ i>.i 7 „ i-
Frederick II.. .(1+40-1470). 1333. Consult: Orims, Ihe. Milcados Lmpire
Albert Acliilies (1470-1486) ( Xew York, 1900); Adams, History of Japan,
jobnClcero

'IfS'P^* vol i. (London. 1884) ; Brinklev, Japan. Its His-

Joachim {i.Hlc^oV.:::::::::;:::::::::::::::::::::!!,^^^ tory, ah^. and Literature (Boston. 1901-02).

j;;a:;\SrE^ierick::::::::::;:::::::::::::;:::::::;i59S! hokitika, hoT.i-te'ka Thecapitaiof west-
John SiKismund (1608-1619) land ( oiiiitv. on the nortliwest coast of South
George WilliHin (1619-1640) Island, N'e\v Zealand (Map: Xew Zealand, C 5).
Frederick Wilimm, the (.reat lUector (1640-1688) t. y,„' oa „;i<,= „,,ti,„.oA „f r',o,-^„..*i, ,..;.i.
Frederick III I. .(1688-l713)alter 1701, King Frederick I.

'^ lies 24 miles southwest of Grevmouth, with
ofPrussia wliich and with Xelson it is connected by rail.

The Hohenzollern kings of Prussia since Fred- ^S '">*. t''"ving agricultural industries." while

erick I. have been as follows: gold-mining. formerly of great importance, is

still carried on. Population, in 1901. 19.31.
Frederick William I (1713-1740) „„„„..,„„ ,-,„ ,,•
Frederick II. the Great (1740-1786) HOKKAIDO, huk'ki do. bee \EZO.
Frederick William II (1786-1797) .„_.,,.,,,.„ t.t ,-,„-. / o t-
Frederick Willi.am III (1797-1840) HOK-KIEN, hok ke-en'. See Fu-KIEX.
Frederick William IV (1840-1861) -nn xrrwir l,-'i.„../ Tl,^ ~„ „f „ .. i „_ «f
WillLaml (1801-1888),after 1871, German Emperor HO-KOW, ho kou'. The name of a number of
Freilerick III (1888) towns in China, the most important of which are
WiUiam II (1888-) the following: (1)A town in the Province of
The history of the Holienzollern family from Kiang-si. on the right bank of the Poyang-hu

the fifteenth century is that of Bbaxdexburg, Lake, opposite Kiu-kiang (Jlap: China. E 6).

PBfSSl.i, and Gebuany. Consult: Stillfried- It has an extensive trade in black tea. Estimated
Alcantara and Kugler. Die Hohenzollern und das population, 300.000. (2) A treaty port in the
deutsche ](iterland (Munich, 1881), a wellor- northern part of the Province of Yunnan, on the
dered account, dedicated" to Emperor William I., left bank of the Red River, nearly opposite Lao-
and presumably having a semiofficial standing; kai in Tongking. with which it is connected by
Waddington. Vacquisition de la couronne royale a suspension bridge, completed in 1900. It has
de Prusse par les Hohenzollern (Paris, 1888), a about 4000 inhabitants and was opened for for-

valuable study of Hohenzollern history in the eign trade in accordance with the supplementary
seventeenth and eighteenth centuries, with many convention between China and France of June
documents; Berner, Die Abstammung und dlteste 20, 189.5. The trade is as yet insignificant. (3) A
Genealoffie der Hohenzollern (Berlin, 1893) : small town in the northern part of the Province
Seidel, Hohenzollern-Jahrhuch, Forschungen zur of Shansi, at the confluence of the Hei-shui and
Geschichte der Hohenzollern in Brandenburg- the Hoang-ho. It lies near the beginning of the
Freussen (Leipzig, 1897 et seq.) ; Tuttle. History highway to Peking and has important soda-works.

of Prussia (Boston, 1884-90). one of the best HOKUSAI, hok'oo-si (1760-1849). A noted
products o_f_ American histonca scholarship, cut Japanese artist. He was born at Honjo, in
short at 1,0/ by the death of the author. yedo (now Tokio). son of an arti.san named
HOHNEL, he'nel, LuDwio VON (1857— ). Xakashima Ise, a maker of metal mirrors in the

An Austrian explorer, born at Pressburg and employ of the Shogun of the time. Little is
educated at the Xaval Academy of Fiume. In known of his life beyond what he himself tells
1887 he accompanied Count Teleki in the journey in the prefaces to his" numerous works. At thir-
from Zanzibar, on which lakes Rudolph and teen he left home and apprenticed him.self to an
Stephanie were discovered, and a large area, be- engraver. Five years afterwards he gave up en-
fore unknown, carefully plotted on Hiilinel's graving to study with Shunsho. the most noted
maps. The expeditions proved the connection designer of the'time, but was expelled in 1780
between the Abyssinian plateau and the Rand, for persistently indulging in a style that was
Lieutenant HiJhnel described the results of his displeasing to" his master. He tried to make
journey in his book. Zum Rudolfsee und Ste- a living by illustrating comic books, but not
faniesee (1892). In 1892-93 he explored with an meeting with success, he became a peddler,
American traveler. William Astor Chanler (q.v.

)

,

continuing to draw and paint as he had oppor-
the country between the rivers Tana and -Juba. tunity. In order to attract attention and raise
Consult Chanler, Through Jungle and Desert mone'y, he in 1804 exhibited his dexterity by
(Xew York, lSO(j). painting in public a colored figure of a Buddhist
HOHSCHEID, he'shit. A town of the Prus- saint on a sheet of paper 18 yards long and II

sian Rhine Province, situated on the Wupper, yards wide, using brooms for brushes and buckets
17 miles east-southeast of Diisseldorf (Map: to hold his liquid India ink. Three years later

Prussia, B 3). It has extensive manufactures 'le became associated with Bakin, the novelist,

of steel products and machinery. Population, »"'' collaborated with him in illustrating a work
in 1890. .12.503; in 1900, 14.172." translated from the Chinese by Bakin. and con-

HOI-HOW, hoi'hou'. The seaport of Kiung- *''''"'"? ''^'^ P°';*'"'''*|,.°^
'^''""T '"""'^ff- n"^''-'*

chow iiiv )

appeared in 1828. His connection with Bakin
_._-..^_,' A ., . , „ „ - lasted only four years, and he was again adrift.HOJEDA, o-na Da Aio.xso de. See Ojeda. His public career" really did not begin until 1810,
HOJO, ho'jo. The name of five towns in Japan, when he became an industrial artist and a teacher

from one of which, in Idzu
(
q.v.), arose the cele- of drawing. Pupils flocked to him in numbers

brated family of regents known as the Hojo, so great that he could not supply them with
which, during the era of the puppet Siioguns at original drawings of his own as liuKiels. so he
Kamakura (a.d. 1219-1,'{33)

, ruled the Empire, began wood-engra\-ing in order to furnish the
During their regime Buddhism developed rapidly, needed number. In this way his Mangira. or al-
and the Mongol invaders under Kublai Kliau bum of "Ten Thousand Sketches," took form, and
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liis fame sprond as voliiiiu' after voliimo and edi-

tion after edition apiM-ared. Tlie later volumes

of tliis series appeared in l.S.'Jti. a year after liis

Fiiiiiihii //ii/«AiUci. or Fuji Iliiikkrr'A Hundred
Views of Kujisan"). His imlustry was preat,

and liis works ninneroiis. Thirty llumsaml draw-
ing's of liis have l)0<'n eounted up. yet he was
«lwjiys in poverty. He died April 1.'? (some say

May" 10), 184!t, "at Asakusa. a district of Yedo.
Moiiry for his funeral-was provided by his pupils

and admirers.
Hokusai was a man of the [leople to the end.

He nexer rose above his class, anil never made
any attempt to do so. His talent lay in produe-

inj; l'h<ii;ir Cpietures of this passin;.' world'),

free from the conventionalities of his predeces-

sors and his contemporaries. His inllnence on
modern art has been very frreat. His whole life

was spent in perfectin-;; himself; yet when he
came to die his last words were. "If Heaven
would only frrant nie ten more years!" and a mo-
Tnent later, "If Heaven had only granted me five

years more. 1 could have been a thoroii^rh artist."

His sifrnaturcs were numerous. In 17!IH he ap-

pears under the name of "Sori:' in the followin;;

year he clian;,'cd this to 'Sori. who has chaii-ied

liis name to Hokusai.' In ISOO he called himself

simply "Hokiisai" ("Xortli Studio'). A favorite

siifnature was' Hokusai Owa-Kio Rojin'l "Hokusai,

the olil man crazy about drawinj;'). His latest

name was 'Manji' (the Swastika), and the in-

scription over his jrravc is the one he preferred

—

'Manji Cwa-Kio Kojin.' A full list of his works
(with a biblioi;ra])liy ) is in Anderson's Dcscrip-
iirF and lli.sloriral Catalogue of Chinese and
Japan! sc Art (London, l.SS(i).

Bibliography. Hokusai. a paper read by .John

La Farpe before the C'entur,v Club ( Xew York,
ISi)7); Holmes, Hokusai (London, IS!)!)): Fen-
ollosa, Hokusai ami His School (Boston, 1S03)

;

Anderson. Historji of Japanese Art ( Londim.
18S(i): and Fuji Hiakke ("A Hundred Views of

Fujisaji") (London. 1880). Consult also Brink-
lev. Japan: Its Historu, Arts, and Literature
(Boston. 11)01-02).

HOL, Richard (182.5-1904). A widely known
Butch pianist, orpanist. and composer, born at

Amsterdam. A brilliant exponent of the modern
romantic German school, he received many deco-

rations and foreifrn orders for his .services to the
cause of music, in IS.iti he was director of the
Anistels Miinnerchor; 1857, director of the
Society for the Promotion of Music; 1802, cit.v

musical director of Utrecht; 1S(>!), cathedral
organist; 1.875. director of the School of Music.
Hoi was perhaps better known in .\merica as a
composer of part snnps for male or female voices.

His compositicms include an oratorio, two operas,
two symidionies masses, sonars, chamber music,
orchestral music, etc. His male choral works
are stainlard with the Icadinfr men's choruses.

HOL'ABIRD, Samiel Becki.ey (1826—).
An American soldier, born in Canaan. Conn. He
graduated at West Point in 184(1. served with
the army of the Potomac (I8r>!-(>2). and became
brigadier and (piartermaster general (188.'i), as
well as translator for the army. His chief trans-
lation was tieneral .Toniini's Treatise on the
(Irand Military (Operations of Frederick the
Great (lS(i5).

HOLARCTIC REGION (from Ok. SXot. holos,
entire + dpKTiKis. arklikos, northern, from 4p«-

T05. arktos. liear). A division in /.oiigeography,

defined in two senses: { \) Aretoiina.-— In the

larger sense the term is us<>il. unhappily, as a,

synonym for "Arctogipa.' (Sii- Di.striih tio.n of
A.m.\iai..s anil NoT<Xi.i;A.) This 'region' embraces
nil of the Xorthern Hcmisplicre excejit the hot

coast regions tif Central America, all of Africa
and Madagascar, and an imlelinlte extent of the

Malayan and Polynesian islamls, where its boun-
daries vary in ditVerent classes of animals; in

other words, it is a combination of the Nearc-
tic, Pala-arctic. Pahcotropical. and Oriental re-

gions of Sclatcr and Wallace, as opposed to the

combined Neotropical and .\ustralasian regions

(Notoga-a). The fundamental dill'erciicc between
Arctogica and Xotogaa reaches back to an early

geological ]M'riod, while many of the present dis-

tinctions between their subdivisions tlisapjiear

when tr:ic<'d back to the Tertiary, when the dis-

tribution of animal life was verv dilferent from
now. It is this broad historical view, rather than
the modern aspect, which has led naturalists to

the generalizations of Arctoga'a and Xotogien.

Limiting the comparison to vertebrate animals,

the characteristics of Arctoga'a arc in outline as

follows: Among lislics. the ])erclics. carps, sal-

mons, and sturgeons are'present as whole tribes,

together with many lesser groups, especially of

fresh-water or coast fishes, while the lungfishes

are conspicuous absentees. In the class Amphibia,
the line is drawn iit the frog family Cystigna-

tliid.T. which is entirely Arctoga'an. Oailow also

points out the predominance of Areifera. which
constitute nine-tenths of the anurous population,

and arc hardly represented in Xotogira. Of tur-

tles, the ])rcsi'nr'c of Triimychoich-a anil the ab-

sence of Chelydiihi' are distinctive. Of lizards,

exclusively .\rctogaal groujis are the Lacertida-,

ZonioridiP, (lerrhosauridir. and Aniellidir. Among
the snakes, the viper family is entirely Arctogiral,

and the crotaline tribe mainly so. Lesser exclu-

sive groups are the Uropeltidiv, Xenopeltidie, and
man.v genera. Ornithological distinctions may
be most easily sketched by saying that Arctogiea
possesses no einus or cassowaries ; no mound-birils,

birds of ])aradisc. lyrebirds, cockatoos, tinamous,
curassows, hoactzins. toucans, cotingas. or many
others, although it is rich in game birds, (inches,

woodpeckers, wood-warblers, and the like. But
perhaps the most striking difTerence is the pres-

ence of the large Arctic tribe of auks, and the
like, and the absence of penguins. Among mam-
mals, al.so. the most notable feature is the entire

absence of edentates, of monotrcmcs. of mar-
supials (except one opossum), of ccbiiie monkeys,
and of marmosets. The northern region, however,
has the lemurs, the insectivores except the West
Indian Solenodon. the elephants, rhinix'eroses, hy-

races, hor.ses, deer, giratres, bovines, hyenas, hares,

and a variety of other important families; it is,

in fact, as Beddard points out. the heail(|uarters of

all the Kutheria except edentates and marsupials.

(2) Holarctic, or I'eriarctie, I'rovinec.— In a
more restricted and perhaps more usual sense,

the term 'holarctic' in zoiigeograpliy denotes a
circumpolar district formed by the union of the
Pala-arctic and Xearctic provinces of Selater

and Wallace, elsewhere described. It was long
ago felt that the fauna! characteristics of North
America and the northern part of the Old World
were not 8UlTicientl,v distinct to justify their

separation into two provinces. Their union
under one name was first made by A. Heilprin,
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who proposed 'Triarctic' as the new designation.

For this A. Newton suggested the substitution

of "Holarctic," which Heilprin at once adopted.
More recently Gadow has used "Periarctic' as a
synon\'m, on the ground that it is more precise.

Its faunal characteristics are those sketched

in the first paragraph, with the omission of sucli

forms as are exclusively Ethiopian (Africa, south
of the Sahara) or Oriental (the Asiatic coast

and islands south of the Himalayan watershed).
The faunal agreement between North America and
the northern part of the Old World is greater
than any differences. There are few families

not represented in both, and the distinctive ani-

mals are mainly local genera or species, while
a great many apparently identical forms occur
on both continents, having a circumpolar dis-

tribution due either to their powers of travel or
to ancient land connections. Consult: Heilprin,

Geographical and Geological Distribution of Ani-
mals (New York, 1887) ; Newton. Dictionary of
Birds (New York, 1890); and the authorities

referred to under Distbibtttiox of Animals. See
also NE.iBCTic Region; P.\leabctic Regioi?.

HOLBACH, dl'hac, PAtx Henbi Thtby d',

Baron (1723-89). A French philosopher of the
eighteenth century, and one of the Encyclo-

paedists. (See Enctclop£die.) He was born
of wealthy parents, at Hcidelsheim, in the

Palatinate, in 1723. At an early age he went
to Paris, where he continued to reside during
the remainder of his life. As Holbach was re-

markable for his agreeable social qualities, and
kept a good table, tlie most eminent thinkers and
writers of the day, such as Condorcet, Diderot,
Duclos, Helvetius, Raynal, Rousseau, Buffon, etc.,

•ner* in the habit of assembling at his house. The
witty Abbt' rialiani called Holbach the maitre
d'hotel of philosophy. Here speculation, it is

said, was carried to such daring lengths that
Buffon, D'Alembert, and Rousseau were com-
pelled to withdraw from the circle. Holbach
was the zealous champion of naturalism, and
contended not only against Christianity, but
against all positive religion. His principal

work, the Systewe de la nature (published

anonymously in 1770), has been called the "Bible
of Naturalism." In this work the author en-

deavors to expound the principles of morality
upon a sensualistic, materialistic, deterministic,

egoistic, and atheistic basis. For him God is

only an ideal being, created by kings and priests.

The work is in no sense original, but gives

voice to the materialism of the French philo-

sophes of the eighteenth century, which is no-

where more openly advocated than in the writings

of Holbach. He was a man of good heart, and, in

spite of his theory, of most unselfish benevolence.

When the ./esuits fell into disgrace during the

reign of Louis XV., Holbach, though he hated
their system and had written against them in

the days of their prosperity, made his house an
asylum for his old foes wlien the clouds gathered

around them. Many anonymous works besides the

Systcme have l)een attributed to Holbach. Con-
sult: Avezac-Lavigne. Diderot et la socirtr du
haron d'Holbaeh (Paris, 1878) : Morlcy, "Three
Works of the Eighteenth Century, T. Holbach's

System of Nature." in Fortnightly Reiieic (Lon-

don, 1877) : id.. Diderot and the Encyclopccdists

(London, 1878; 2d ed. 1886).
Vol,. X.—10.

HOLBEIN, h6l'bin, Hans, the Elder (c. UGO-
1524). A noted German painter, whose reputa-
tion was for a long time overshadowed by that
of his celebrated sou, Hans the Younger, to whom
most) of the elder master's finest productions were
formerly attributed. But little is known of his
life. He was born at Augsburg, the son of the
tanner Michael Holbein, and resided there at in-

tervals for many years, alternately i)rosj)erous and
in want, first mentioned in the rate-books of the
city in 1494, He became a citizen of Ulm in

1499, and two years later visited Frankfort. After
1510 he lived at a short distance from Augsburg,
and in 1517 wandered off to paint an altarpiece
at Isenheim, in Alsace, where he died. The name
of his master is not known : that he worked for

some time in the studio of Martin Sehongauer at
Colmar is a mere surmise suggested by a certain
resemblance of style, especially in the types of
his heads. L'ndoubtedly Holbein formed his style
on the models of the early Flemish school, and
subsequently modified it by yielding to local tra-
dition and Italian Influences. In his early pic-

tures slender figures, mild and regular features,
staidness of attitude, and a clear transparency
of tone unrelieved by depth of shadow, are the
prevailing characteristics. To this class belong
the "Virgin and Child, with Two Angels." in
Sankt Moritz Chapel. Nuremberg, and a "Virgin
ana Child Enthroned, with Angels," in the Lan-
dauer Briiderhaus in that city. Of a similar
stamp are four altar panels (1493), represent-
ing ".Joachim's Sacrifice." "Birth and Presenta-
tion of Mary," and "Presentation of Christ," in
the Cathedra] of Augsburg. Somewhat less

marked is the Flemish origin of the master's
manner in a series of ".Scenes from the Passion"
(1499), and the altarpiece (1499) with the
"Basilica of Santa ilaria Maggiore" in the cen-
tre, "Coronation of the Virgin" above it. the
"Nativity" and "Martyrdom of Saint Dorothea"
in the wings, both in the gallery- at Augsburg.
To the year 1499 belongs also the "Death of
the Virgin" in the Basel JIuseum. In Frankfort
he painted for the Dominicans a composite altar-

piece ( 1501 ) , comprising the "Last Supper."
"Entry of Christ Into .Terusalem." "Expulsion
of the Jews from the Temple," etc.. and ".Seven

Scenes from the Passion," now all in the Stiidel

Institute at Frankfort. Of the same jieriod are
the "Crucifixion," "Descent from the Cross," and
"Entombment." also "Sixteen Scenes from the

Life of Man'." all parts of a large altarpiece

(1.502) in the Old Pinakothek at Munich : a

"Transfiguration" (1502) and "Christ Crowned
with Thorns." both in the Augsburg Gallery.

A marked progress in the master's manner is

to be noticed in the "Life of Saint Paul" (1.504),

in its more ideal conception, correct drawing,
and delicate execution, and of traditional in-

terest as containing the portraits of the artist

and his two sons, Ambrosius and Hans. The in-

fluence of the Italian Renaissance is still more
apparent in the greater expressiveness and
beauty of coloring displayed in the "Saint
Catharine Altar" (1512). "this and the pre-

ceding also in the Augsburg Gallery: but his

maturest work is the "Martvrdom of Saint
Sebastian" (1515-16). in the" Pinakothek at

Munich, a composition full of dramatic power,
far transcending any of his previo)is efforts. His
last important work was probably the "Fountain
of Life" (1519), in the royal palace at Lisbon.
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Holbein the Elder also excelled ns a portrait

IHiiiitcr. iiiul liis rare j^ift for rliarai'tcrizalioii is

apparent especially in the numerous head studies,

mostly in silver point, distributed in various col-

lections, ainon<; which those in Herlin. Copen-
hagen, and Basel are the ridicst. The museum at
Basel also possesses a numl)cr of .sketches for

his religions paintings.

His hro'tlier Sim.SMiXD ( ?-1.540) first appears
on tlie ratebooks of .Xugshurg in l.">(>4, and in

151!) removed to Hern, where he died, making
his nephew, Hans the Younger, his heir. There
is very little doubt tliat he assisted the elder

master in several of his most important works,
altliougli no single picture e.nn be traced to him
directly.

—

.Vsibkosii s (c.l4n4-c.ir)10) , son and
pupil of Ilans the Klder, was horn in -Vugsburg,
and, with liis l)rotlier. Hans the Younger, was
sent to Basel about 1515, when botli were en-

gaged cliielly in designing title-pages, initials,

and other illustrations for books. In 1517 he
was admilteil into the guild 'Zum llimniel,' and
acquireil the freedom of the city in the year fol-

lowing, hut all trace of him is lost after 1519.

The museum at Basel preserves three authenti-

cated paintings by him: "Christ Crowned with
Thorns" and two "Bust Portraits of Boys." bc-

si<les which the portrait of the gohlsniitli Ceorg
Schweiger. of .Xugsburg. may also be attributed

to him with tolera1)Ie certainty. A portrait of

a young man ( 1518) is in the lleriuitage at Saint
Petersburg. Consult: The biographv of Holbein
the Elder, by Stiidtner (Berlin, 1800 et seq.) ;

also Woltniann, flolbein ttnd seine Zeit (I>eip-

zig, 187:1-70).

HOLBEIN, Hans, the Younger (1407-154.3).

A GcniMii painter and designer, one of the chief

masters of the German Renaissance. He was a
son of Hans Holbein the Elder, and was born at

Augsburg, where he studied with his father and
with Hans Burgkmair. Two of the works which
he probably painted in his father's workshop
survive: .a "Madonna" (1514). in the JInseum of

Basel, and "Clirist Dragged to the Crucifi.xion,"

in the Oallery at Karlsruhe. Both resemble the

work of his father, to whom the latter picture has
also been ascribed.

About 1515 we find Holbein at Basel, where
he and his elder brother Ambrosius had probably
come to make illustrations for books: Basel was
then an important centre of the book trade. Here
Hans was introiluced into the classic world, espe-

cially through his association with Beatus Rhe-
nanus, corrector for the prinl<'r Erobcn. This
influence is revealed in the table-plate in the
Museum of Zurich, which he paint<'d for the

family Baer, with scenes of hunting, fishing, and
knightly tourneys, and in his eighty-three pen
drawings for Erasmus's Praise of FoUy. which
are in the Museum of Basel. These drawings are
a curious mixture of the coarse style of the fif-

teenth century and the finer finish of the six-

teenth. They show a great master at the l>egin-

ning of his powers. The Musctim of Basel also

contains other characteristic works of 1510: a
sign for a school-master, on which are painted
two school scenes; the portraits of Burgomaster
Jakob Meyer, of his wife, and of Hans Herbst,
the painter in whose workshop Holbein worked
before he became a member of the painters' guild.

In 1517 he went to Lucerne to decorate the
facade and interior of the house of Jakob Herten-

stein. These paintings have perished, but the
original pen design in the .Museum of Basel shows
that the fa<;adc was decorated with classical sub-
jects, completely in the style of the sixteenth .

century, and that he was intluenced by the study
of Manlcgna's prints. In 1518 he probably trav-

eled in Lombardy, visiting .Milan. The inlluence

of the Lombard school may be seen in Holl)ein's

treatment of form after 1518, and in his "Last
Supper" (Basel Museum), which clos<'ly re-

sembles Leonardo's masterpiece at Milan.
In 1510 Holbein entered the painters' guild of

Basel, and in the following year he became a citi-

zen. During the next few years he decorated the
facades of a number of houses at Basel, chief

among which was the "Ilans zuni Tanz." of which
the original pen design is in the Museum, with
arihiteetural decorations, and a representation of

peasants dancing. He also began his extensive
decorations of the coumil chaml>er. with antique
historical subjects representing civic virtue and
justice, and with allegorical figures. On the or-

gan doors of the Minster of Basel he painted, in

brown monochrome, grandiose figures of saints

and angels singiiig. .\mong his panel pictures is

an altarpiece of "Passion Scenes" of great dra-

matic power and fine elTects of light and shade,
and the "Dead Body of Christ" (1.521), of strik-

ing, almost repulsive realism—all in the Miiseuin
of Basel, .\mong other works of tliis jxTiod is

the ".Madonna with Saints I'rsus and Martin"
(1522), in the Museum of Solothurn.
Holbein's best-known work is the "Madonna of

Burgomaster Meyer," painted in 1,525 or 1520,

which hohls the same rank in <!erman painting as
the "Sistine Madonna" in Italian. The original
is in the Callery of Darmstadt, the Dresden ex-

ample having licen proved to be an excellent

copy by a XcllxTlanilcr of the seventeenth cen-

tury. Especially fine, in this picture, are the
portraits of the kneeling Burgomaster and his

family, and the nude figure of his youngest .son

—a elierub worthy of Correggio.
His portraits of this period include the refined

face of Bonifazius .Xmerhach (1510), the first

great German art collector, and three likenesses

of Erasnitis. who was then a resident of Basel

—

two in profile, at Basel and in the Louvre, and a
larger three-quarter view in Longford Castle.

Holbein's mastery of female portraiture is >h(iwn

in his two allegorical representations of Dorothea
OITcnburg in the Basel Mus<>um—"The Lais Co-
rinthiaca" (1.520), and another portrait in which
she is represented with Cupid.
At the same time IloUioin was occupied with

other forms of design, .\niong his drawings of

the period are two adniiralile youths, one a pencil,

supposed to represent Holbein himself, the other

a chalk drawing in the Museum of Basel. One of

his favorite subjects was the contemporary Ger-

man "Lanzkncchte" (soldiers), in various actions

and attitudes. To the same period belong his

drawings of Baslcr female costumes, which may
have been designs for actual use. His designs

for glass-painting in the Basel Museum include

ten wash drawings of "Passion Scenes." the
equals of the painted series mentioned above.

Madonnas and other Itiblical subjects, and coats
of arms—all in beautiful Renaissance framing.
As a designer for woodcuts Hr)ll)ein is second
only to Diirer. He left over three hundred blocks,

the best of which were cut by Hans Liit7/>lhurger.

His illustrated Luther's Bible, and his "Histori-
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arum Veteris Instrumenti leones" ("Pictures

from the Old Testament"), ninety-one plates,

were first piiblisheil together at Lyons in 1538.

Best known of all is his "Dance of Death,"
fifty-eight plates in all, replete with humor and
satire upon the ecclesiastical and social condi-

tions of the day. It was published in book form
at Lyons in 15.38. and has been often republished:

a good modern edition is that of Lippmann ( Ber-

lin. 1878).
The advent of the Reformation and the con-

sequent disturbances in Basel were the chief

cause of Hollx'in's journey to England in 1526.

Equipped with recommendations from his friend

Erasmus, he found a ready welcome in the liouse

of Sir Thomas Jlore at Southwark. His activity

during his stay there, which lasted two years,

may best be studied in the fine series of chalk
drawings at Windsor Castle (published in Lon-
don, 1884). In 1527 he painted Sir Thomas
Slore. now in possession of Henry Huth, London

;

Sir Henry Guildford, in Windsor Castle ; and
Archbishop Warham, of Canterbury, in Lambeth
Palace (replica in the Louvre), the best of all

—

a wonderful piece of realism and strength.

Among his portraits of 1528 are those of Xicholas

Kratzer. the King's astrologer, in the Louvre, and
of Thomas Godsalvc and his son .John, at Dres-

den. His famous picture of More and his family

is lost, but the studies for the heads are at
Windsor, and the pen sketch which he took for

Erasmus is still at Basel.

He returned to Basel in 1529 and purchased a
house. But during his stay the storm of icono-

clasm broke over the city, and the demand for

religious pictures ceased. Holbein, indeed, fin-

ished his frescoes in the Council Chamber, add-

ing two large subjects from the Old Testament,
"Samuel Reproving Saul" and "Rehoboam's
Pride." Both paintings are lost, but the sketches

in the Museum of Basel, masterly in composition

and dramatic action, show Holbein as a great his-

torical painter. In 1520 he painted a highly real-

istic portrait of his wife and two children on
paper (Basel Museum), two portraits of Eras-
mus (Parma and Basel), and one of Melanch-
thon (Hanover). In 15.32, notw-ithstanding the

efforts of the Burgomaster and Council of Basel

to retain him, he returned to England.

On his arrival at London he resided with the

German merchants of the Steelyard, with whom
he found occupation. In 1532 and in the fol-

lowing years he painted a number of portraits of

these merchants, of which examples survive at

Vienna, Windsor, Munich, Brunswick, and Pet-

worth. The l)est is that of George Gysse (1532),
in the Museum of Berlin, remarkable for strong

character and the detailed finish of the acces-

sories. On the occasion of Anne Boleyn's corona-
tion he designed for the German merchants an
allegorical pageant nf Parnassus: he decorated
their guild-hall with two large paintings, of

which there are sketches in the Louvre. "Triumph
of Riches" and "Triumjih of Poverty." It is not
known when he first entered Henry VIII. 's ser-

vice, but in 1530 we find him mentioned as the
King's painter. In 1537 he was sent to Brussels

to portray Christina of Denmark, Duchess of

Milan, whom the King thought of marrying, and
in 1539 to portray -Anne of Cleves. whose por-

trait, now in the Louvre, had much to do with
the King's marrying her. His chief work for

Henry VTII. was a group painted on the wall

of the Privy Chamber at \\Tiitehall, in 1537, rep-

resenting the King with his father and mother
and -lane Seymour. This painting was destroyed

in the fire of 1698. but the cartoon of the King
is at Hardwick Hall, and there arc several copies

of the portrait, the best known of which is at

Windsor Castle. Holbein painted another excel-

lent portrait of Jane Seymour, now in the Gal-

lery of Vienna, and of Edward, Prince of Wales,
at Hanover. The King also commissioned him to

design various decorations, especially in the gold-

smith's art, in which he acquitted himself with

great taste and ability, as is evident from the

original designs in the British Museum and else-

where. In 1538 he visited Basel, where he was
banqueted by the council, and he promised to re-

turn after two years, which promise, however, he

did not keep.

His principal portraits, executed during his

last stay in England, besides those mentioned
above, are "The Ambassadors" (1533), in the

National Gallery; Robert Cheeseman (1533), the
King's falconer, at The Hague; Thomas (Trom-

well, at Tittenhanger : Hubert Morett, at Dres-

den; Thomas Howard, Duke of Xorfolk, at
Windsor; two "L'nknown Men" at Berlin and
Vienna, and an "Unknown Woman" at Vienna;
^Melchior Maag (15431. in the Huybrecht collec-

tion. Antwerp; Dr. .John Chambers, the King's
physician, at Windsor. He also painted a num-
ber of miniatures, among which is that of Queen
Catharine Howard in the library at Windsor, and
executed a number of imixirtant designs for wood-
engravings, including the title-page of Cover-

dale's Bible, illustrations of Cranmer's catechism,

and "King Henry in Council," the title-page of

Hall's Chronicle.

Holbein died of the pestilence in London in the

autumn of 1543. He is chiefly known as a por-

trait painter, but his religiovis pictures, and
especially his mural decorations, show that, had
the opportunity presented itself, he might have
been one of the greatest historical painters of all

times. His portraits are absolutely true to na-

ture, yet show a wonderful interpretation of char-

acter. The excellence of his drawing is attested

by his large number of chalk and other drawings,

especiall}' in the Museum of Ba-sel and in Wind-
sor Castle. His method in portraiture seems to

have been to make a careful chalk drawing of

the sitter, which he afterwards transferred to the

canvas. Holbein is by far the greatest colorist of

the German school, and although the details of

his portraits are highly finished, they in no wise
interfere with the general effect. As a designer

for wood-engraving he showed a thorough under-

standing of the art. combined with a fantasy and
humor which have seldom been surpassed.

Consult: Woltmann. Hans llolhriit und seine

Zrit (T^ipzig. 1874-76) ; Wornum. Life and
H'or/.s of Holbein (T..ondon, 1866) : A. Schmid,
Ilnlhrin des Jiingeren Fntii'iekeltniij Jolo-2(>

(Basel. 1892). See also the biographies of C^m-
dall (London. 1879): Knackfuss (Bielefeld.

1897) : and of Wessely. in Dohme's Kiinst und
Kiinstler Deulselilanilx (I>eipzig. 1877). For
reproductions of Holbein's works, compare Mantz.
Hnns Holbein (Paris. 1879); Hiis, Dessins

d'omements de Hans Holbein (ib., 1886).

HOLBERG, h.M'berK, Lt-nvTO. Baron (1684-

1754). A Danish poet, novelist, and historian,

born at Bersen. Xorwav. He is called the 'father
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of Danish comedy.' Left an orphan in child-

hood, he jjroved an eager sIiuUmiI in .-pile

of poverty and diseouragenients, and sup-

ported himself precariously as tutor for some
years, in the course of which he visited Holland.

Germany, and En}i;land. and studied for two years

at O.xford. He lectured in the fniversity at Co-

penhagen, where his scholarship was recognized,

though not remunerated. Some historical studies

in man\iscript attracted tlie atti'ntion of King
Frederick IV., anil Holherg received a traveling

scholarship that took him thmugh a great part
of Kuri)|K', largely on fool. He relumed to Den-
mark in 1710, and in 1718 published An Inlro-

dtiiliun lu yalioal and Popiiliir Law, which
brought him a professorship in the I'niversity

of Copenhagen and a modest competence. Thus
eased, his genius welled up in the serio-

comic epic Peder Paars (1710), a brilliant

satire on contemj)orarv manners, followed by
five others, hardly less successful. In 1721
he was made director of the first Danish
theatre in Copenhagen, for which he wrote
during 1722 five classic comedies and in 172;t ten

others. His best comedy. Ilrnrik and Prinille,

belongs to 1724. The theatre failed, and Ilolberg

closed his dramatic career hy puldishiiig his col-

lected comedies in 1731. Adapting himself to a
change in the national spirit, he turned to histori-,

philosophy and satire, writing much that is

now forgotten, and also the famous satire, <Sh6-

icrrancan Journey of \iel.i Klini {yicolai Klimii
Iter Subltrraneum, 1741), which was thrice

translated from Latin into Danish, ten times

into Cerman. three times into Swedish, English,

and Dutch, twice into French and Kiissian. and
once into Hungarian. He published also five vol-

umes of Letters (1748-.54). He shares with Vol-

taire the preeminence in European literature in

his generation. He made Danish a literary lan-

guage, and won for it aristocratic recognition.

His influence has endured for two centuries. Edi-

tions of his works are countless; the best edition

of the Comedies is by Lichtenberg (Copenhagen,
18S4 et seq.). The Ilolberg Society, founded at

Copenhagen in 1842, oversaw^ {1848-.';4) a critical

edition of Holberg's comedies in eight volumes.

There are biographies by Prutz (Stuttgart,

1857); Smith (Copenhagen, 1S.">S) ; and Horn
(ih., 1884). Consult also: I>egrelle. Ilolherr/ eon-

sidfrd comme imitnteur de Molii're (Paris, 1804) ;

Brandes, flolherg und seine Zeitgenossen ( Berlin,

18S,tK

HOLBORIT, ho'burn. A district and street in

I.onilon. I he name is derived from Old or Hole
Bourne, the former name for a |)art of the p'lect,

which ran through a valley. The depression is

now crossed by the famous Holborn Viaduct, an
iron structure 27 yards wide and 0.57 long, built

in 1869 to facilitate communication by avoiding

the ascent of Holborn Hill. Criminals formerly

passed through Holborn on their way to execution,

and according to an old custom received a nose-

gay at Saint Sepulchre's Church, near Xewgate
Prison, from which the thoroughfare leads west
to New O.xford street. On Holborn are Bar-

nard's, Furnivall's. and Staple Inn. and near it

are Ely Chapel, fJray's Inn. and Lincoln's Inn.

Milton at one time lived on the western portion

of the street, called High Holborn. A number of

picturesque old houses stand on this street, which
Burvived the Great Fire.

HOL'BROOK, .loiix Eowards (1794 1871).
An Anicrican naturalist, born in Beaufort, S. (!.

He graduated at Brown in I81,'i, and in medicine
at the Pennsylvania University three years later,

studied afterwards in Europe, and began practice

in Charleston in 1822. In 1824 he was made |)ro-

fe.ssor of anatomy in the South Carolina College.

This position he retained for more than thirty
years. The outbreak of the Civil War put an
end to the publication of his lehlln/oloiij/ of
South Carolina, begun in 18.")4. His |)revious

Avork upon Ameriean llerjulologxi (.'> vols., 1H42)
was highly commended by Agassiz and others.

HOLBROOKTA (named in honor of the
American natuialist .1. E. Holbrook). A genus
of igininid lizards of the Southwestern I'nited
States and N'orthern .Mexico, especially character-
istic of the Eio Grande Valley. The four species

nOLBKOOKIA HACCLATA.

a, top of head; b, pruflle.

are of moderate size, with short legs, squat de-
pressed bodies, covered with minute scales, and
long tails. The general color is gra.v, and all are
blotched, spotted, and barred (on the tail) with
darker tints, but the colors are highly variable;
hence thej' arc popularly known as 'spolte<l liz-

ards.' They prefer rocky ground, and run swiftly
with their tails curved over their backs. They
subsist mainly on insects, worms, and the like,

but also take vegetable food. They make inter-

esting pets. When placed in a flytrap they |)i(k

out the very large, black, and bright-colored Hies
before eating the house-flies. See Iguana.

HOLCROFT, hol'krSft, Thomas (174.5-lSOO).

An English dramatist and novelist, born in Lon-
don. The son of a shoemaker, he learned his

father's trade ; later he was a stable boy, a school-

master, an actor, and lastly a playwright. He
wrote thirty pl.ays, the best and most successful of

which is The liond to Ruin (1792), still occa-

sionally acted. During the French Revolution he

became a member of the Society for Constitu-

tional Information, and was indicle<I for high
treason, im|)risfined. and finally dischargi'd with-

out trial. He was a man of great industry. He
learned French, Cerman. and Italian, and trans-

lated many works, including Goethe's Hermann
und Dorothea, Lavater's Physiofinomische Frag-
mente, and some of the works of Frederick the
Great. He was also the author of four novels

and numerous poems. His Memoirs, written by
himself or compiled from his diary and other

papers, bv William Hazlitt, were pulilished after

his death" 1^ vols., 1810).

HOLCTIS. See Soft Gbas.s.

HOLD (older form hote. from Dutch hoi, hole,

hold; connected with AS.. OHO. helan, Gcr. heh-

len, Lat. celare, Gk. icaXi'irTeii', Imhijilrin, to

hide, Olr. eelim, I hide; confused in popular ety-

mology with hold, to contain). That portion of

the interior of the ship which is below the upper
deck. This part of a ship may be divided into
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several parts, as the fore-peak, the fore-hold, the
miiin-hold, the after-hold, the engine and boiler

raamf, conl-hiiiikrrs, store-rooms, etc. To stow
a hold is to put things in it and arrange thena

properly; to break out a hold is to remove the

contents of it.

HOLD. In music, a sign placed above ( T )

or below (^) a note or rest to indicate that its

time-value is increased. The length of a hold
is governed by the rhythm of the music, and is

left to the performer's discretion. See General
Pau.se.

HOLDEFLEISS, h61'deflis, Friedricii Wil-
IIELM ( H4(i— ). A German agricultural
chemist. He was born at Bennstedt, and studied
at Halle, where for several years he acted
as assistant in tlie Agricultural Experiment
Station and in the Agricultural Institute of the
university. In 1878 he was appointed director of
the agricultural station of the Central Silesian
Agricultural Society at Breslau. In 1881 he
liccnnie professor extraordinary and in 1882 or-

dinary professor of agricultural clieniistry in the
Agricultural Institute of the University of Bres-
lau. After filling this position witli distinction

for ten years he was appointed director of the
Institute. During his incumbenc}' he was actively

eng.aged in the preparation of numerous works
dealing with his specialty. Among these may be
mentioned: ZJntersuehungen iiber den Htallmist
(Breslau, 188!)) ; Das Knoclienmehl (Berlin,
ISflO) ; Die Rinderzueht Hehlesiens (Breslau,
1800) ; Hehntzkastlein des praktiscfien Landwirts
(Berlin, 1806).

HOL'DEN, Albert J. (1841-). An Ameri-
can organist and composer of Church music. He
was born in Boston, studied music in New
York, where he made his home in 1855. and
became organist in the Universalist Church of

the Divine Paternity and the Church of the
Puritans (Congreg.ationalist) . His musical com-
positions include ballads and secular as well as
sacred part-.songs and choruses, but he is best
known as the composer of more than three hun-
dred hymn lunes. anthems, and the like. He also
edited collections of music.

HOLDEN, EnWARD SiXGLETOX (1840—). An
American educator. He was born in Saint Louis,
Mo., and received his education at Washington
University, Saint Louis, and at West Point,
where he gr.nduatcd in 1870. He occupied suc-

cessively the positions of professor of mathemat-
ics. United States Navy; astronomer at the
United States Naval Observatory, Washington,
D. C. ; director of the Washburn Observatory,
Madison. Wis.: president of the University of
California; and director of the Lick Observatory.
His most important work was that done at the
Lick Observatory, Ca!., with which he was con-
nected for twenty-eight years, and most of the
buildings and instruments of which were designed
and built under his direction. He founded the
Astronomical Society of the Pacific, and wrote
several works on astronomy, history, and educa-
tion. In recognition of his services, numerous
honors were bestowed upon him, both in this
cnuntrx' and by the governments of several Euro-
pean States.

HOLDEN, Sir Is.\AC (1807-97). A British in-

ventor, who produced lucifer matches and im-
proved wool-carding machinery. He was born in
Hurlet, Renfrewshire, of English parents, and

from being a draw-boy to hand-weavers, he went
into a Paisley cotton-mill, educating himself
meanwhile till he was able to teach school. In
the course of experimenting for a chemistry class,

he discovered the eHiciency of lucifer for matches
(1820). but, as he took out no patent, others
reaped the benefit of his invention. He was next
bookkeeper, then manager, then owner of a wool-
combing mill, and made such important improvc-
nient-s in its machinery that he became a wealthy
manufacturer. He was also a member of Parli.a-

nient, but in neither position did he forget the
interests of the working men from whose ranks
he had sprung.

HOL'DER, Charles Frederick (1851— ). An
American naturalist. Born in Lynn, Mass., of
Quaker i)arents. he was sent to the Friends'
School in Providence, R. 1., afterwards to a
seminary near Boston, thence to the United
States Naval Academy, at Annapolis, but fol-

lowed his natural bent toward science, and be-

came assistant curator of zoology in the Ameri-
can Museum of Natural History, New York City
(1871-75). He spent some time collecting speci-

mens in difTerent p.arts of the country for the
Aquarium at New Y'ork City, and was lecturer
in the city schools as well as a writer upon
scientific subjects for young people. After his
removal to California, he took a prominent part
in educational affairs, was made president of the
Pasadena (Cal.) board of education, and trustee
of, and professor of zoiilogy in, Throop Universi-
ty. His publications include: Marrets of Animal
Life ( 1880) ; Elements of Zoologi/ { 1885) ; Living
Lights (1887); The Ivory King (1888); A
Frozeyi Draqon (1888): .1 Strange Compnnij
(1889); Around Pasadena (1889): The I'asa-

detm Higklamis (1889); Santa Cntalina Island,
Its S}X>rts (1889); Louis Agassiz, His Life
(1892); Charles Darioin's Life and Work
(189.3); The Treasure Divers (1889); Stories

of Animal Life ( 1900) ; Big Game at Sea ( 1901) ;

and'Hnlf Hours with Natitre (5 vols.. 1901).

HOLDER, hel'der, Eduard Otto (1847—).
A German jurist, especially versed in Roman
law. Born at Stuttgart, he studied at Tiibingcn,
and became professor at Zurich (1872). Greifs-
wald (1874), Eriangen (1880), and Leipzig
(189,3). His works include: Institutionen des
riimisehen Reehtes (3d ed. 1893) ; Zum allgemei-
nen Teil des Entu^urfs eines deutschen biirger-

lichen aesetzbuehsilSSS) ; Pon/fcA-toi ( 1880-91) ;

Veber ohjektires and s}ibjektires Reeht (1893);
Die Stellung des riimisehen Erben (1895) ; with
Scbollmeyer and others, he undertook the prepa-
ration of the Kommentnr zum deutschen biirger-

lielirn Gesclzhueh (1899 et seq.).

HOLDERLIN, hel'd. r-lfn, Johann Chrls-
iiAN Friedricii (17701843). A German poet,
horn at Laull'en. and educated at Tiibingcn. where
he knew Hcgid and Schclling. He was private
tutor in the house of Schiller's friend. Char-
lotte von Kalb( 1793-04). and then at Frankfort,
where the mother of his young charges. Fran Gon-
tard. ins|iired him with a platonie passion, which
led him to celebrate her under the name of Dio-
tima in his Huperion. But from this time on his

mind began to fail, and. save for intervals of san-

ity, he never recovered. His style was classic;

his thought, in his best work, deep and full. He
wrote: Hyperion, oder der Eremit in Orirrhen-

land, a romance in epistolary form (1797-99);
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an ineoiiiplftc drama, Knipidokhs ; translations

from Sopliocles's U'.dipus and Antigone (1804);

and the l.yrischc (icdicbte, mostly elegiac in tone,

edited by Uhland and Seliwab (-Itli ed. 1878;

in 1899," by Linke). A complete edition of liia

works, with his letters and biography by Schwab,

appeared at Stuttgart (184t)). t'onsult: Mil-

brandt, Frkitrich lliildcrlin (Berlin. 189(i) : MUl-

ler-Uastatt, Hotdcrlin. scin l.tbrn und srin Dirh-

ten (JJremen. 1894): and Kleinllattingen. Ihu
J^iebesleben Hulderlins, Lenuiis, llcincs (Berlin,

1900).

HOLDING (Lat. lenementiim. a tenement,

something held, from tenere. to hold). In Seotch

law, an estate held of a superior, under the

feudal .system of land tenure. It corresponds to

the terms •tenement' and "tenure' in ICnglish and
American law. See also Estate; 1'"ee; Fbee-

IIOt-D.

HOLE, William (1846—). An English paint-

er and engraver. He was born at Salisbury,

nnd was educated for an engineer at the Edin-

burgh Academy and University, but an Italian

journey having inspired liim with a desire to

be an artist, lie studied at the Kiliiiliurgh

school, and became associate (1878), ami full

member (1889) of the Royal Scottish Academy.
Aside from portraits. Hole's best paintings are:

"The End of the Korty-Five" (1879) ; "The Eva
of CuUoden" (1880); "If Thou Hadst Known"
(1884); "News of Flodden" (188G); but he is

more famous as an etcher, having made excellent

reproductions of the masterpieces of Milli't. Con-

stable. Velazquez, Millais. Thomson of l)n<MiMg-

ston. and otiiers. In his later years he turned

to fresco painting, and his work is to be seen

in Saint .lames Church, and in the National

Portiail (iiillcry, Edinburgh.

HOLGTJIN, Al-gcn'. A city of Cuba, in the

Province of Santiago de Cuba, and capital of the

department of the same name, about 2.5 miles

by rail from Cibara. its port (Map: Cuba, J
6). It is regularly built with several open

squares and streets crossing at right angles, and
it has a number of fine buildings. It exports

tobacco. timl)er. corn, and cattle. It was founded
in 1720. and rei'cived the title of city in 1751.

Population, in 1899, (i.045.

HOLIBUT. See Halibut.

HOLIDAY (.\S. htlUfi d(T(i. holy day) . A day
set apart as a religious anniversary, or for the

purpose of commemorating some extraordinary
event, or of honoring the miMiiory of a distin-

guished person. As a rule, holidays are occasions

for rejoicing. People are expected to observe them
"with the voice of joy and praise." (Ps. xlii. 4.)

At times, however, they are accompanied by fasts

rather than feasts. Of this character arc days
of humiliation and prayer, such as Fast Day,
formerly observed in Massachusetts and other
New England States, and days specially ap-
pointed from time to time by proclamation of
Oovernment authorities or of ecclesiastical dig-

nitaries.

During the Middle Ages holidays became so
numerous, in many parts of Europe, as to inter-

fere seriously with industrial pursuits. One of
the most important results of the religious refor-

mation of the sixteenth century was the abolition
of excessive holidays with its consequent increase
in the volume of secular labor. The present

tendency in this country appears to be toward
the multiplication of legal holidays.

-Many occasions are observed by Church or social

or political organizations as holidays which are
not declared holidays by law. A legal holiday is one
set apart, either by common or by statute law, as
a day of rest, or of cessation in whole or in part
from ordinary business activities. Sunday is the
only common-law holiday in this country, al-

though (lood Friday has Ix'en recognized as such
in England for centuries. Legal holidays are of

two kinds, gemral or public, and special or lim-

ited. On a public holidaj'. such as Sunday or
the Fourth of July, public otliccs arc clo.sed, and
persons under contract to render services are
not bound to work for their employers. If they
do labor at the request of their eiuplovers. they are
entitled to extra pay. In England, and in many
of our States, persons are pnjhibitcd from carry-

ing on secular business or making contracts dur-
ing Sunday. (See the article Su.n'DAY.) On spe-

cial or limited holidays, such as some of the

bank holidays Iq.v. ), exemption from labor and
from the performance of contracts generally is

contincd to a particular class of employees or

to a designated section of the community, or to
specified contracts.

As a nation, we have no legal holiday, although
Congress has appointed special holidays from
time to time, and in the District of Columbia
has made Labor Day a public holiday. It is cus-

tomary for the President to appoint annually the

last Thursday of November as a day of thanks-
giving, but its observance as a. legal holiday is

dependent upon State and Territorial legislation.

At present there are about thirty different legal

holidays recognized by our various States. Some
of them, like the anniversary of the battle of

New Orleans (Louisiana), lii'nnington battle day
(Vermont). Patriots' Day (.Massachusetts), ami
Lincoln's Birthday (New York), are confined to

a single conmionwealth : while others, like Christ-

mas Day and the Fourth of .Tuly, are ob.served

throughout the Union. Consult: lirnokhot Daih/
Eagle Almanac (1902. p. 52); Thoughts for

the Oecasion (New York. E. B. Treat, 1894):
"Origin of Ilolidavs." .'?4, Pojiutnr .S'ricHcc Month-
hi, 516 (1889) : "American Holidays," 02. Hatur-
day Rerieu; 19 (1886); Manners. .1 Pirn for

^'ational Iloli/ Ihn/s (London. 18-13) : "The Holi-

days." .?2, n<iri,rr'.i Magiizine. 164. ."ioS (1866) ;

"Bank Holidays." 22. Journnl of the Innlitiilr

of lianher.i (Lcmdon. 1901); "What Should Our
National Holidays Commemorate?" 15. Muxsa-
ehunetts Ilisloriral f^ocietr/, second series. 506
(1902).

HOLINSHED, or HOLLINGSHEAD, hol'-

inz-hed, Rapii.\el (?-1.580). An English chroni-

cler. Little is known of his life save that he
was of a Cheshire family, probably the son of

Ralph Holinshed of Cophurst. in the township
of Sutton Downcs. He is celebrated as the

author of a history of England. Scotland, and
Ireland, which the Elizabethan dramatists drew
upon for material in the construction of their

historical plays. The work had been started

originally by Wolfe;, who. however, died in 157."?

before its completion. Thereupon Holinshed un-

dertook the work, and in 1578 appeared Raphael
Hollingenhrd'x I'ronyelc. in two folio vohiines.

Holinshed had been assisted by William Harrison,

who wrote the historical descriptions of England
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and Scotland, and bj- lUcliard Sfcinihurst, who
contributed a part of the histor}- of Ireland. All

copies of the work were printed by Henry Bynne-
nian. The publishers were George Bishop, John
Harrison, and Luke Harrison. A second edition

appeared in 1587, after Holinshed's death. This
edition was chietly revised b_y Hooker, and con-

tained some passages disagreeable to Elizabeth,
who ininicdiately ordered them cut out. A mod-
ern edition in six volumes was published in Lon-
don (1807-08), with the 'disagreeable jia-ssages'

rcstori-d. But after all Holinshed's Chronicle,

though popular in its day, would be seldom re-

called to-day were it not for Shakespeare's in-

debtedness to it. From it the data for most of

the great iiistorieal plays were probably derived;
and in Muchfth, Lear, and Cymbeline most of the
borrowed action and dialogue' can be illustrated
by cxcer|its from Holinsbed. Consult: Cooper,
AthoicE t'ott/afcnV/iCHSes ( Cambridge, Eng., 1858) ;

lioswell-Stone, Shakesjiere's Holinshed (New
York, 1890).

HOLKAR, hol'kiir. Tho name of a powerful
JIahratta family, later adopted as a title by the

rulers of Indore, one of the native States of Cen-
tral India, The founder of the family was Mul-
har Rao Holkar, who was born in the Ueccan in

1093, and having gained by his valor the favor

of the Peshwa (q,v. ), obtained from him the
western half of Malwa, with Indore for his

capital. In 1701 he joined the great league of

the princes of Hindustan, formed to bar the prog-

ress of Alinied Shah Durrani, and was present at

llie battle of Panipat, .Tanuary G, 1701; but as

lie lied shortly after the battle began, he was
susjiected of treason. Holkar was the only

Mahratta cliief of note who escaped the slaugh-

ter. He died in 1708, and was succeeded by his

grandson ilalli Rao, who died soon after. The
government then passed to Aylah Bade, the

mother of Malli Rao, who resigned the military

power to Toghaki Holkar, On his death in 1797

ills natural son, Jeswunt Rao Holkar, a man
able, brave, and unscrupulous, seized Indore, but

was driven out by Sindia (q.v. ). Such, how-
ever. ^^as Ilolkar's reputation for energy and
ability that part of the victorious army deserted

to him. with whose aid he obtained a signal vic-

tory over Sindia and the Peshwa (October,

1802). After fighting a long time against the

British with varying success, he was compelled to

conclude ]>eace. He died insane October 20, 1811,

His son. M\ilhar Rao Holkar II., a minor, suc-

ceeded, and in 1817 declared war against the Brit-

ish, but his ami}' was totally routed at Mahedpore,
Dccemlier 21st; whereupon he sent oilers of peace,

which were accepted, and an English residency

was established at Indore in .lanuary, 1818, He
died in 18;!,'i. Martund Rao Holkar, Hurri Rao
Holkar, and Kumdi Rao Holkar successively

ruled after him. The last of these died without
heirs in 184.'!. and the East India Company as-

svimed the right of nominating Tukagi Uao Hol-

kar, who did not belong to tlie Holkar family.

He was educated under the auspices of the Brit-

ish Government, and displayed great ability, and
always remained on the most friendly terms

with the British. In 1880 be was succeeded by
his eldest son, Sliiraji Rao Holkar.

HOLKAE'S DOMINIONS. See Indore.

HOLL, Er.vnk (1845-88), An English paint-

er. He was born in London, Julv 4, 1845. a

son of a well-known engraver. He was admit-
ted as a student at the Royal Academy, 1860.
He received a prize for the best drawing from
the antique, 1802, and another for the best his-

torical painting, "Abraham's Sacrifice" (1803).
He exhibited at the Royal .\cademy: "Turned
Out of Church" (1804); "A Eern Gatherer"
(1805); "The Ordeal" (18G0); "Convalescent"
(1807). His picture "The Lord Gave and the
Lord Hath Taken Away" gained him the two
years' traveling studentship for painting, 1809.

.\mong his other works exhibited are: "No
Tidings from tlTe Sea" (1871), which was painted
for Queen Victoria; "I am the Resurrection and
the Life" (1872); "Deserted" (1874); "Her
First-Born" (1876); "Committed for Trial"
(1878); "The Gifts of the Fairies" (1879);
"Ordered to the Front" (1880) ; "Home Again"
(1881); and "ilillicent" (1883). In 1879 he
took up portrait painting, in which he achieved
high success, being excelled only by Sir John
Jlillais (q.v. ) among his contemporaries. lie

united strong characterization with brilliancy of

color. Among his sitters were the Prince of

Wales. Lord XVolseley, the Duke of Cambridge,
John Bright, the Marquis of DutVerin. Joseph
Chamberlain, Sir John Millais, William Ewart
Gladstone. Holl was elected academician in

1883, and received medals at Philadelphia in

1870. and at Melbourne. He died in London,
July 14, 1888.

HOLLAND. A medifEVal county, whose terri-

tories now form the provinces of North and South
Holland (qq.v,), in the Kingdom of the Nether-
lands, The hereditary counts of Holland, whose
dominions were included within the limits of the
Holy Roman Empire, appear in history as early
as the tenth century. Count William 11. was
elected Roman Emperor in 1247 in o|)position to

Frederick II. He contested the Imperial crown
with Conrad IV,. Frederick's successor, and on
the death of Conrad in 1254 was recognized by the
German princes. He was slain in a war with the
Frisians in 1256, In 1299 Holland passed to the

counts of Hainault, .Soon after, Zceland was ])er-

manently united with Holland. In 1433 Countess
Jacqueline made over Hainault. Holland, and
Zceland to Philip the' Good of Burgundy. Hol-
land shared the fortunes of the united Nether-
lands and was one of the provinces which achieved
their liberation from Spain and constituted them-
selves into the Dutch Republic, See BuRGUXOY:
Netherlands,

HOLLAND. A city in Ottawa County. Mich.,
25 miles southwest of Grand Rapids; at tho head
of Black Lake, which atTords a good harbor, hav-
ing re,g>ilar steamboat lines to Milwaukee and
Chicago, and also on the P^re Mar(]uctte Railroad
(Map: Michigan. G 0). It is the scat of Hope
College. o]iened in 1805. and of the Western Theo-
logical Seminary, both under the control of the
Reformed Clmrch in America, and has a public
library. There are several summer resorts on the
shore of Black Lake that enjoy considerable
popularity. Holland carries on an extensive
grain trade, and is a manufacturing centre of

importance, its industries including flour and
planing mills, tanneries, furniture, veneer, tub,

and basket factories, a beet-sugar factor^-, a large
pickling plant, and establishments for the manu-
facture of wood-working machinery, and electric

and steam launches. The water-works and dec-
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tric-Hpht plant are owned by the niiinieipalily.

Koiindi'd in 1847 by Dutch settlers, llollaml was
clmrtcred as a city in l!S(i7. Its inliabitants are

still larfjelv of Dutch descent. Population, in

18!»0. .i'.U.-.;" in 1900, 7790.

HOLLAND. A variety of unbleached linen

cloth used largely for window-shades and in up-

holstery for covering furniture. The name is

derived" from the fact that it was first manufac-

tured in Holland. See Linkx.

HOLLAND. Ki).MiNii Mii.TON (1848—). An
American c<imcdian. born in New York City, the

son of George Holland, who was also a well-

known nctor. He appeared upon the stage in

nhildhood, but his regular professional career

began in 18(i(j at Barnum"s M\iseiim. The ne.\t

year, under the name of Mr. E. Milton, he became

a niemlHT of Wallack's company, with whicli he

played successfully in The Road to Ruin, Caste,

and other pieces "till ISSO. After ati interval,

during which he made a tour in England, he was
engaged in 1882 at the Madison 8(piare Theatre.

Among his characters in the years that followed

were Pittacus Green in Hazel Kirke. Old Rogers

in Esmeralda, Captain Redwood in Jim the I'en-

man, and Colonel Carter in Colonel Carter of

Cartcrsvillc. the last-named at Palmer's Theatre.

Beginning in 18!>5 he and his brother Joseph

starred for about two years in .1 Social IJigli-

uaymaii, and other plays. Two of his more re-

cent rOlcs were those of Leopold Kolditz in

Hearts are Trumps (1900). and Ehen Ilolden

(1901). Consult: McKay and Wingate, Famous
American Actors of To-Day (New York, 1890);

Strang, Famotis Actors of the Da;/ in America
(Boston. 1900).

HOLLAND, Sir Henry (1788-187.'?). An
Engli-li |ihysician. natural philosopher, and au-

thor, born at Knutsford. England. He was edu-

cated at London and Eilinburgh. receiving his

medical degree at the fniversity of Edinburgh
in 1811. He tra^-eled extensively during his life;

practiced medicine from 1815 till his death; was
elected fellow of the Koynl College of Physicians

in I82S; physician-in-ordinary to the Prince

Consort in 1840, and in 18.52 to Queen Victoria;

was made a baronet in 18.5."!; and was very promi-

nent medically, socially, and in literary circles.

He was the author of Medical y'oles and Reflec-

tions (1840): Chapters on Mental Phiisioloi;;/

(1852); Essays on Scientific Subjects (1862);
and Rec'illerlinns of a Past Life (1871).

HOLLAND. Henry Fo.v, Baron (1705-74).

An Englisli politician. He was ihe younger son
of Sir Stephen Fox. He was elected to Parlia-

ment as a Whig in 17.33, and two years later

was appointed surveyor-general of works by Wal-
polc. After his chief's fall he was Lord of the

Treasury (174.'?), and Secretary of War (174(1).

In 1755 he was bribed by a seat in the Cabinet
to back George 11. 's measures, and quickly be-

came leader of the House. But in 1750 he re-

signed, and a year later he entered upon the

lucrative office of P.nvmaster-General. Grenville's

resignation in 1702 made liini again leader of the

House of Commons. The task of getting the

Peace of Paris approved he accomplislied by
wholesale corruption and browlx-ating (1703);
but made himself po unpopular that he gladly

resigned. He kept the Paymaster-Generalship
until 1765. The Court of Exchequer brought

proceedings against him, and the Mayor of Lon-
don ( 17(i!i) spoke of him in a jn'tition to George
III. as "the i)ublic defaulter of millions," but
he had served the King so well that all attacks

were unsuccessful even when he was out of favor

at Court.

HOLLAND, llKNRY KiciiAKU \'as,s,m,i, I'ox,

Lord ( ITT.'MSKt) . .\n English politician, son of

Stephen, second Lord Holland, and nephew of

Charles James Fox. He entered the House of

Lords in 1798, and won especial fame by his

protests, later collected bv Movlan: The Oiiinions

of Lord Holland, i7!*7-li'i«
"

( 1841 ) . He was
soon recognized as a power in the Whig Party,

and fought against suspension of the Habeas
Corpus .\ct, against the union with Ireland, and
for the rci)eal of the Test and Corporation Acts.

He was a commissioner (1800) to negotiate a
treaty with .\merica. When his uncle ilied he
w-as a member of the privy coimcil. and was
a member of the Cabinet of 1800 as Lord Privy

Seal. When his party was restored to [xiwer

in IS.'iO he became chancellor of the Duchy
of Lancaster. He is best known, perhaps, as

the host of Holland House, and the centre with

Lady Holland of the brilliant company that

gathered there. Besides his important History

of the Whirl Party During My Time, eiliti'd by

his son (1852). he wrote: .S'ohic Account of the

Life and W'ritinfis of Lope Felix de Ve;ia Carpio

(1800). Uin Foreign Rcminijiccnces (1850) gives

vivid, but not entirely trustworthy, pictures of

his times.

HOLLAND, Henry Scott (1847—). An Eng-

lish pre:ulier and theologian, born at Ledbury

in Herefordshire. He was educated at Eton and
Oxford, was made canon (1844), and precentor

(1880) of Saint Paul's Cathedral, London. His
Iiublications include several volumes of sermons,

such as l.ogie and Life (1882).

HOLLAND, .TosiAii Giijieut (1819-81). An
American journalist and author, born at Belcher-

town, Mass.. July 24, 1819. He gra<luated at

Berkshire Medical College, Pittsfield, Mass., in

1844, practiced medicine three years, was made
school superintendent at Vicksburg. Miss., be-

came assistant editor of the Springlield Repuhli-

ean (1849-00). and made that jouniiil attain

great inlluencc in Xew England. Here he pub-

lished his History of Western Ma.isiwhusctts

(1855). and during tliese years gained distinc-

tion as a popular lecturer. On his return from
two years in Europe (1808-70), he founded Serih-

ner's Monthly, which absorbed successively Hour*
at Home. I'utnam's Magazine, and Old and A'eir,

and. under changed ownership, is the present

Cenlurt/ Maqatine. Of this he remained editor

till his deatli in Xew York, Octol)er 12, 1881. Of
his many volumes of fiction and verse, the earlier

Avere pui>lishcd under the assumed name of Timo-
thy Titcomb. The more noteworthy of the novels

are: The Ray Path (1857) ; Miss Gilbert's Career
(1800): Arthur Bonnieastle (1873): The Strrry

of Seven Oaks (1875); and Xieholas Minturn
(1876). Of the poems the most |)opular are:

Bittersucet (1858) : Kathritia (1807) ; and Gar-

nered Sheaves (1873). Noteworthy also are Let-

ters to Young People (1858); Letters to the

Joneses (1863); Plain Talk on Familiar Suh-

jeets (1805): Life of Lincoln (1805): and The
Mistress of the Manse (1874). His prose and

verse are alike clean in diction and thought.
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pure and sweet in fefling, earnest in moral tone,

and appeal to a wide eircde of readers. For his

Life, consult Plunkett (New York, 1894).

HOLLAND, riiiUEMOx (1552-1G37). A na-

tive of Clielnisford, England, called by liis eon-

tcmijuraries 'the translator-general of his age.'

He was educated at Trinity College, of which
he became a fellow. On being appointed to the

rectorship of the free grammar-school of Coven-
try, he began a long series of translations from
the classics. He also found time to carry on
practice as a physician. By distribution of his

time he reconciled his three professions of school-

master, doctor, and translator, fulfilling the

functions of all three till his eightieth year. His
chief translations are those of T.ivy. Pliny's Xaf-
ural Histiirii. Plutarch's Morals. Suetonius. Am-
mianus Marcellinus. and the ('yrojxrdia of Xeno-
phon. He also did good service to literature by
his edition of Camden's Britannica, to which he
made some valualile additions.

HOLLAND, Thomas Ebskine (1835—). An
Knglish jurist of prominence. He was born at
Brighton, studied there and at Balliol and Jlag-

dalen Colleges, Oxford, where he won high
honors, and entered practice in 1803. In 1874
Holland became Vinerian reader of English law
at Oxford, and immediately afterwards was ap-

pointed Chicele professor of international law
and diplomacy. The wide recognition of his

merits in this field may be seen from the fact

that Holland was given the degrees of D.C.L.

from Oxford and LL.D. from Bologna. Glasgow,
and Dublin, and from his membership in the

University of Saint Petersburg and an honorary
professorship at Perugia. His best known work,.

Eleincitt.<! <if .hirixjinnlciirr (ISSO. nth ed. 1000),

is a standanl in England and .\merica. He also

wrote: The Insliltitcs of Jiistiitiaii (1873-81);

The European Concert in the Eastern Question

(188.5): and Studies in International Law
(1898).

HOL'LANDEK, .J.iCOB Harry (1871— ). -A.n

American econdniist. born in Baltimore, and edu-

cated at .Johns Hopkins University. He was ap-

pointed secretary to the Bimetallic Commission
of 1897; in 1900" the Secretary of War made him
special commissioner on the revision of law in

Porto Rico, and a few months afterwards he was
named treasurer of the island by President JIc-

Kinley. He served as associate professor of

finance in Johns Hopkins, and recording secretary

of the American .Jewish Historical Societj'. His
publications include: The Cincinnati Southern
Ifailua;/. a Studti in Municipal Actirifi/ (1894) ;

The Financial liistoru of Baltimore (1899) : and
Studies in State Taxation (1900) : and be edited

the Letters of Da rid Ricurdo to /. R. McCulloch
(189.5). and to Hutches^ Troucr (1899).

HOLLAND HOUSE. A London mansion of

Tudor arihitecturc. on a hill near Kensington
(iardens. built in 1007 for Sir Walter Cope. Its

name is derived from an early owner. Henry
Rich, Earl of llidland. The house is famous for

its associations with the names of those who have
occupied it. .\fter Lord Holland's execution it

passed into the han(is nf the Parliamentary gen-

erals Fairfax and Lambert, but was later restored

to Lady Holland, .\ddison lived in it from 1716
to his death in 1719. Henry Fox. father of

Charles .James Fox. purchased it in 1702, and it

is still in the possession of his line. Among its

other inmates have been Cromwell, Ireton, Wil-
liam Penn. William III. and Jlary, Moore, and
Macaulay.

HOLLAND PTJKCHASE. See New York.

HOLLAND SOCIETY. A patriotic society,
founded in New York I'ity on April 0, 188.5. Its
objects are to collect information respecting the
early history and settlement of the city and State
of New Y'ork by the Dutch, and to discover and
preserve all existing documents, mementos, etc.,

relating to their genealogy and history, as well
as to publish material for a memorial history of
the Dutch in America, in which shall be particu-
larly set forth the part belonging to that element
in the growth and development of American char-
acter, institutions, and progress. The society
admits to membership descendants, in the male
line only, of a Dutchman who was a native or
resident of New York, or of the American Col-
onies, prior to the year 1075. The insignia is an
oval medallion with the head of William the
Silent in relief. The society has marked various
historical localities in New York City by in-

serilx-d brass plates : and publishes volumes con-

taining historical information. Its membership
is upwards of 1000.

HOLLAR, hcJl'Uir, Wencesias (in Bohemian,
Vaclav HoLAR) (1007-77). A celebrated etcher
and engraver. He Avas born at Prague, June
13, 1007, the son of a lawyer, and received a
good education. He studied engraving under
Matthew Marian, a pupil of Rubens and Van
Dyck. He was only eighteen when he published
his first works, consisting of the "Virgin," the
"Ecco Homo." and some other subjects. Leaving
Prague, he began a wandering life through Ger-
many, taking views of the chief towiis and of

the most striking scenery of the Danube, Rhine,
and other streams. He lived two years at Frank-
fort, and afterwards in Cologne and Antwerp.
At Cologne in 1035 he fell in with the Earl of

.\runilol, the English Ambassador to the German
Emperor, who attached him to his service. Soon
after reaching England with his patron he was
appointed to instruct the Prince of Wales in

drawing: and in 1640 published his Ornatus Mu-
lirbris AnriUcanns, a description of the customs
of the contemporary Englisliwomen, followed in

1043 by Theatrum Mulicrum. a similar i)roduction

for the women of the remaining parts of Europe.
During the Civil War he ei\listed as a Royalist,

and in 10-15 he joined Lord .\rundel at Antwerp.
After -Vrundel's death he becanu! very poor. He
worked by time, fixing his tarilf at fourpence an
hour, which he marked by a sand-glass. During
this period, however, he produced his best work.
He returned to F.ngland in 1052, and worked with
the same unflagging industry, and with no more
profitable result. His plates in Dugdale's Mo-
naslicon and Uistor;/ of Saint Paul's and in other

works attest his diligence, .\fter the Restoration

he was m.Kle designer to the King, and in 1600 he
was commissioned by Charles II. to take plans

and perspective drawings of Tangier and its for-

tifications, in payment for which work he received

a very paltry sum. In 1673 he traveled through
Northern England, etching the principal cities

there. He died in srrcat poverty in London, Janu-
ary 19, 1077.

He left over 2700 plates on a great variety of

subjects. They include views of cities, such as

Strixssburg, Frankfort, Cologne, Oxford, Lin-
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coin, and York. Albury, Windsor, Tangier, etc.;

arc'liitt'utural drawinj^s, like Antwerp C'utliedral,

Saint Georf^e's Chapel, Windsor; <onib of Edward
1\'., Windsor; and other subjects, like "Trial of

Archbishop l^aud." "Coronation of Charles 11.,"

"Engajienient with the Algerian Pirates," the

"I'our Seasons." llis portraits were largely after

llollx-in. and especially Van Dyck. Among the

best known are those of Charles I. and his Queen
after the latter, and his original engravings of

the Duke of York (afterwards .lames II.), Uliver
Croiiiwill, llobbes, and Lady Venetia Digby.
W liile most of his work was original, he executed
with equal facility engravings after the old mas-
ters. Some of the best known are an "Ecce
Homo," after Titian ; "Esther Before Ahasuerus,"
after Veronese; "Cupid Hiding a Lion." after

Oiulio Romano; and especially a beautiful goblet

after Jlantegna's pen drawing. There are
almost complete collections of his works in the

British Museum and in the library of Windsor
Castle.

Hollar's work unites, in a remarkable fashion,

accuracy and the pictorial quality. He endeav-
ored to render detail rather than character; but
his technical excellence was unsurpassed in his

day. His process was peculiar, being mostly
done with the etching needle.

Consult: The catalogue of Hollar's plates by
Vertue (London, 17.")!'). and by I'arthey (Herlin,
18.').'?, supplement 18.")8). The former contains
valuable biographical notices; the latter is an
excellent and exhaustive treatise.

HOLLAZ, h.Vljils. David (1048-171.3). A Ger-
man dogmatic theologian, born in Pome-
rania. He studied at Erfurt and Wittenberg;
became preacher at Piitzerlin in 1070, as-

sistant rector at Starg-ard in 1680. and after-

wards was situated at Kolberg and at .lakobs-

hagen. His great work, Examcn Theoloijicum
Acroamaticiim Vitiicrsam Thcolofliam Thetico-
pulcmirnm Comphctinn (1707), passed through
many editions, and surpassed preceding works in

clearness and simplicity rather than scientific

knowledge. It may be considered the best expres-
sion of Lutheran orthodoxy of the period. He is

not to be confused with David HoUaz. his son,
who preached at Gtinthersberg. and was the au-
thor of Bcschrcibtnig drr ^Vieder(Jcburt (1737);
Aniirisiinfj ztini (libit (1747) ; th^anifclische (Ina-
denordnuiiq (1751), and Piltjerstrasnc nach Zion
(1771).

HOLLEBEN, hftl'U'ibcn, Tiieodob von (18.38— ). .\ (Jiriiiaii diplomat. He was born in Stet-

tin, and in 1S72 left the Hussars for the diplo-

matic service. He was Minister to Argentina
(187.i-8.T). Envov to .Japan (1885-01). to Wash-
ington (1801-93), to Stuttgart (1893-07); and
then again to Washington, where he received the
rank of .Ambassador. After the failure of the
German efTort to induce President Roosevelt to
act as arbitrator in the Venezuelan dispute, von
Hollehen resigned because of failing health.

HOLLES, hfdz. Dexzil. Lord (1500 1080).
An Kiii;lish statesman, born at Haughton, Notting-
hamshire He was a member of Parliament for
Saint Michael, Cornwall, in 1024. and five years
afterwards was one of two members who forced
the Speaker to keep his seat when he strove to
obey Charles I. by adjourning the House before
it could pass certain acts upon taxation and re-

ligion obnoxious to the King. Holies was fined

and imprisoned in the Tower for nearly a year,
but made his escape abroad, and returned to rep-

resent Dorchester in the Long Parliament ( 1040).
Two years afterwards he was one of the famous
five members whom King Charles tried unsuc-
cessfully to arrest, and while the Civil War was
in progre.-^s held Bristol for the Parliament, and
raised a regiment of foot that made its mark
at Edgehill and Brentford. He was most anxious
to elTect a reconciliation with the King. iH-cau-se,

being a leader of the Presbyterian, as opposed to

the lndc])cndent Party, he feared military even
more than royal supremacy. When he proposed
the disbandment of the army in 1047, its leaders
accused him of high treason, and he was once
again ol)ligcd to seek an asylum on the Continent,
and remained in France until the close of the

Protectorate. Though he worked for the restora-

tion of the Stuarts after his return, he was ever
watchful that Charles 11. did not encroach upon
the public liberties, dearer to him than thu

King who had made him a peer (1001). and in

whose Privy Council he sat (1070). and he exer-

cised his great influence toward the disl)anding of

the army lest the restored monarch should at-

tempt to use it for his own ])urposes. Lord
Holies was one of the commissioners of the Treaty
of Breda (10C7). and wrote a number of ])olitical

I)amphlcls of little present interest.

HOLO-EY, AI.EXAM1ER Lyman (1832-82). An
American metallurgist, born at Lakeville. Conn.,
where his father. ,\lexander II. lloUey. later f!ov-

ernor of the State, had a cutlery factory, in which
the boy became an adept as a machinist. He took
a scientific course at Brown University ( 1850-

53) ; entered the Corliss and Nightingale shops at
Providence, R. I.; worked in the .Jersey City
locomotive-works; and in 1854 became editor and
partner with Zerah Colbvim of the Unilrond Ad-
vocate. Four years later he and Crtlburn wrote
The Permanent Tl'ai/ and Cont-Hiirninij Loeonw-
tive Boilers of European Ifailiraiis, which did
much to reform American railroad management.
He was an editor of the New York Times and of

Webster's Dietionarti : traveled in Europe in

1802, and wrote a Treatise on Ordnance and
Armor (1804). In 1803 he went to England,
purchased the Bessemer patents, and two years
later started the Bes.semcr plant at Troy. He
was closely connected with the building of steel-

works at Harrisburg, North Chicago, .loliet. Pitts-

burg. Saint Louis, Cambria. Bethlehem, and
Scranton. and made many improvements on the

old Bessemer plant. He was a trustee of the
Rensselaer Polytechnic Institute (1865-82), and
in 1875 he became president of the Institute of

Mining Encincers and a member of the Govern-
ment board for testing structural materials.

HOLLEY, MVRON- (1770-1841). An Ameri-
can reformer and editor, bom in Salisbury, Conn.
A graduate of Williams College, he began the
practice of law in 1802. but left it for a book-
selling business in Canandaigua. N. Y.. and was
a leading promoter of the Erie Canal. After-

wards be was prominent in the anti-Masonic and
the anti-slaver\' movements. He was editor first

of the Countrximan (1831-34). then of the Hart-
ford Free Elector, and of the Rochester Freeman,

HOLTLIDAYSBUEG. A borough and the
county scat of Blair Ci.unty. Pa., six miles south
of Altoona: on the .Juniata River and on branches
of the Pennsylvania Railroad (Map: Pennsyl-
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vania, C 3 ) . It is the scat of the Hollidaysburg

Female Seminary. Coal, iron ore, and limestone

are found in the vicinity; and the borough has

uail-factories, foundries, and machine-shops, roll-

ing-mills, boiler-works, etc. Poijulation, in 1S90,

2975; in 1900, 2998.

HOL'LINS; Alfred (18G5— ). An English

musician, born at Hull. He was blind from his

birth, and at nine years of age entered the Wilber-

force Institution for the Blind at York, where
he remained three years, studying music under
William Barnby. In 1878 he entered the Royal
Xormal College for. the Blind, at Upper Nor-

wood, making the piano his chief study, his

teacher being Fritz Hartvigson. Through the

kindness of the principal of the institution he

secured organ lessons from E. J. Hopkins, who
took a special interest in him, and who helped

him considerabl}- in the mastery of orchestration,

vhich was later a conspicuous feature of his com-
positions. At the age of sixteen he had given

recitals before the Courts of England and Ger-

many, and was a special favorite with Queen
Victoria and the Empress Frederick of Germany.
In furtherance of his equipment as a pianist he
studied piano with Von Biilow in Berlin, and in

1SS7 became a pupil at the Raff Conservatory,

studying in addition under Jlax Schwartz. He
visited America twice, in 1886 as a member of

Dr. Campbell's party, and in 1888 as a concert

organist. His most important engagement was
as organist of United Free Saint George's Church,
Edinburgh. His organ compositions are univer-

sally known, and arc very popular in the United
States. The following are among his better-

known works: Two concert overtures (in C major
and C minor) ; andante in D; grand chwur in G
minor; two preludes; intermezzo in D flat; and a

nocturne in B flat.

HOLLIWS. Geohge NiCHOL-s (1799-1878). An
Amcri<aii naval officer. A native of Baltimore,

Wd., he was midshipman at the age of fifteen, and
being aboard a frigate taken by the English, he

was held a prisoner by them till the end of

the War of 1812. Ten" years later he had ex-

changed the naval for the merchant service, and
by 1844 was captain of an armed vessel which

he subsequently employed to enforce the rights

of Americans living in Nicaragua, thereby caus-

ing international complications with Great
Britain. This was in 1855. At the out-

break of the Civil War he sided with the

Confederates and became a commo<lore in their

navy. I'cndering important service, but at the

peace be turned landsman and was court crier

in Baltiniiiic.

HOL'LISTER. A toM-n and the county-seat

of San Benito County, Cal.. 94 miles southeast o£

San Francisco; on a branch of the Southern

Pacific Railroad CNfap: California. C 3). It is

the centre of farming, fruit-growing, dairying,

and stock-raising interests. The town has a

public librarv. Population, in 1890. 1234: in

1900, 1315.

HOLLISTER, Gideon Hiram (1817-81). An
American author, born in Washington, Conn.

After graduating at Yale (1840). he studied and
.practiced law in Litchfield, with digressions to

other (owns in Connecticut, and a vear in Haiti

as United States consul ( 1808-09)
." In 1880 he

was sent to Con,grcss. His literary work consists

of an historical novel. Mount Hope (1851) ; Bis-

lory of Connecticut (2 vols., 1834) ; Thomas i
Uc'cIkCI : A Tiagedy, and Other Poems ( 18GG) , and
Kinlifi IliAhjir (1882), puldished posthumously.

HOLLMANN, hol'man, Frieuricii (1842—,).
A German admiral, born in Berlin. He entered
the Russian Navy in 1857, served in the Asiatic

expedition of 1859-62. connnanded a gunboat in

1804, and, after service on schoolship and at the

Kiel Naval Academy, fought at the battle of

Grille in the Franco-Prussian War. His advance
was rapid; in 1889 he arranged the trip of the

German Emperor and Empress to Greece and
Turkey; and in the following year he was made
Secretary of State for the Navy, a post which
he held until June. 1897, when he resigned be-

cause of his inability to pass the naval budget.

He had been promoted to admiral in 1896.

HOLO-OWAY, Lauba Carter (afterwards

;Mrs. Langfobd) (1848— ). An American au-

thor, twice married, whose maiden name was
Carter. She was born in Nashville, Tcnn., and
was educated at the Female Academy there. She
was president of the Seidl JIusical Society in

Brooklyn and a collaborator with Anton Seidl

himself in the musical work for the Standard
Dictionary. She published Ladies of the White
House (1870) ; An Hour with Charlotte Bronte

(1883) ; The Mothers of Great Men and Women
(1884) ; Chinese Gordon (1885) ; and The Bud-
dhist Diet Book (1887).

HOLLOWAY COLLEGE. An institution

founded in 1883. in ilount Lee, Egham, Surrey,

England, by Thomas HoUoway, for the purpose

of supplying higher education to women, par-

ticularly of the middle class. The building is

very handsome in the French Renaissance style,

and was opened by Queen Victoria in 1880.

Twelve trustees look after the management.

HOLLOW-WARE. There are two classes of

iron .aoods so called, viz. cast-iron hollow-ware

and wrought-iron hollow-ware. Both kinds in-

clude cooking and other vessels for domestic use,

and comprise also some other articles, such as

coffeemills, which are molded and finished in a
similar way. Wrought-iron hollow-ware is largely

made by the process of stamping. ( See DiE.s and
Die-Sinking.) Hollow-ware is finished in three

ways ; some of it is enameled, some tinned, and
some of it is left black, or untinned. See Enamel.

HOLLS, George Frederick William (1857-
19113). An American lawyer. He was born at

Zelienople. Pa., graduated at Columbia (1878)

and at Columbia Law School (1880). and gained

a large German-American practice in New Y'ork

City. lie was a Reimldioan delcgateat-large to

the State Constitutional Co'ivcntion in 1894. and
was conunissioner on .government of cities of the

third class (1895). In 1898 he did much in Ger-

many to better feeling toward the I'nited States,

and in the followin.2 year was appointed secre-

tary and counsel of the .\merican delegation to

(he Peace Conference at The Hague. In the

treaty there concluded. Holls wrote the article

Imperial Mediation. lie wrote: Fran:: Lieber

(1884. in German) : Sancta Sophia and Troitza,

a sketch of travel in Russia and the East (1888) ;

Compulsory }'otin(i (1891) : and The Pence Con-

ference at The Haque and Its Bearings on Inter-

national Law and Polity (1900).

HOLLY (older hnllen. from AS. holcn : con-

nected with Ir. cuilenn, Gael, cuilioun, Welsh
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celi/)i, holly, and also with OllG. hulis. huh, Gcr.
IliUsr, holly. .Skt. sola, staff), llvx. A ).Tnus of

trees and shnibs of the natural order llieinotr,

chielly natives of teni]jerate eliamtes; with ever-

green, leathery, shining, and generally spinous
leaves. The common holly {Ilex Aquifolium),
the only Kuropean s])ccies, and a native also

of some parts of Asia, is a well-known ornament
of parks and shrubberies in (Jreat Britain,

where it sometimes attains a height of lilty feet

upon suitably light soils. Numerous varieties

of holly have been produced, or at least per-

petuated, by cultivation, which exhibit great
diversity in the leaves. The flowers of the holly

are whitish, axillary, nearly umbellate; the fruit

email, scarlet, rarely yellow or white. Medici-

nal properties are attributed to the leaves, ber-

ries, and roots, llird-lime is I7iade from the
inner bark. The wood is almost as white as
ivory, very hard and fine-grained, and is used
by <'abiMet-makers, turners, musical-instrument
makers, etc., and sometimes for wood-engraving.
The holly is often planted for hedges, .since it

bears clipping well. The name holly is said

to be derived from the use of the branches and
berries to decorate churches at Christmas, from
which the tree was called holy-tree. Numerous
spi»oi('S of holly are found in Xorfh .\merica,

most of them in swampy situations; in South
America, Nepal, Japan, and other parts of the

ward into bracts; and large axillary flowers,

almost without stalks, which on the upper part
of the stem form a .spike; the i>etals are hairy at
their bases. Its flowers vary much in color, and

HOLLY { IJei Agaltbllum).

world. Some of these have been introduced as
ornamental trees and shrubs. MaW' (q.v.). or
Paraguay tea. is the leaf of a South American
species of holly {Ilex I'arafiuensix) . In the
fnited States there are a dozen species of Ilex,

the finest of which. American holly tilex querci-

folia), is a small tree 20 to 40 feet tall, ex-

tensively used as a Christmas decoration, though
the leaves are less glossy and the berries not
so briglit a red as the European species. Ilex

cn,tiiine is a shrub which occurs from Virginia
Bouthward. Its leaves are used for tea. and it

furnished the 'black drink' of the North Carolina
Indians.

HOLTLYHOCK (ME. holihoc, holy hock,, from
holt, AS. huliij, holy + hoc, AS. hoc, leaf), Al-

IhfFa rosea. A plant of the natural order Mal-
vaeesp, native of India and south of Europe, etc.,

and common in gardens through the world. It

has a tall, straight. hair>\ unhranched stem. 8

to 15 feet tall, heart-shaped, erenate, wrinkled,

five to seven angled leaves, which diminish up-

HOLLYHOCK {AltlliPa roftpa ).

double and semi-double varieties are common. It

is an ornamental autumnal flower, which con-
tinues till frost. It is propagated cither by seed

or cuttings.

The plant is frequently attacked hy a fungus,
a rust, Puccitiiu malvacearum, which has greatly
reduced its culture in many parts of the L'nited

States and Europe. Its presence may be first

noticed in May or dune by small yellow spots on
the leaves and stems. Soon the leaves become
drv' and dead, as though scorched by fire. Any
standard fungiciile applied frequently from early
spring until flowering time will keep the dis-

ease in check. Washing tlie leaves with a solu-

tion of two taldespoonfuls of potassium per-

manganate in a quart of water is a common
remedy employed in Europe. The hollyhock is

sometimes attacked by blight {Colletotrichiini

malvurnm) , and a leaf-spot disease {Cercospora
althwina) , both of which may be prevented by the
use of some g(]od fungicide (q.v.).

HOLLY SPRINGS. A city and the county-
scat of -Marsljall (.'ounty. Miss., 45 miles s<iuth-

east of Memphis, Tenn.. at the junction of the
Illinois Central an<l the Kansas City, Memphis
and Birmingham railroads (Map: Mississippi,

G I). It has a ])ublic library, Rust University
for negroes (Methodist Episcopal), opened in

1808. a colored State Normal School, foundtd in

1870, the North Mississippi Presbyterian Colle-.'e

for young ladies, the Holly Springs Normal In-

stitute, and other educational institutions. The
city is principally engaged in the cotton trade,

and has a cotton comjiress and gin, a cottonseed-

oil mill, stone-jug factories, etc. Holly S|)ring3

is governed under a charter of 1890, which pro-

vides for a mayor, elected biennially, and a city

council. The water-works and electric-light plant
are owned and operated by the municipality. In
Decend)er. 1S02. during the Civil War, General
Grant established here a depot of supplies, pro-

tected by a small garrison under Col. R. C.

Murphy, preparatory to moving forward against
Vicksburg. On December 20th the Confederate
(Jeneral Van Dorn by a rapid movement captured
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the post, taking about 1500 prisoners, and de-

stroyed supplies valued by Grant at $400,000.

This, together with a raid by Forrest into Ten-

nessee, forced Grant to abandon for a time his

forward movement. Population, in 1890, 2246;

in 1900, 2815.

HOLM, Saxe. The nom-de-plume signed to a
series of short stories, first published in Scribner's

Monthly Magazine, and then in a volume (Xew
York. 1873; second series, 1878). Tliey have
been attributed to Mrs. H. M. F. .Jackson (at the

time of publication, Mrs. Helen Hunt).

HOLIIAN, JcsEPH George ( 1 7 G4- 1 8 1 7 ) . An
Enj;lish actor and dramatist. Educated in Lon-
don and at Oxford, he made his debut, when
twenty years of age, as Romeo at Covent Garden,
and continued to present Shakesjjearean and
other rules there till the end of the eigliteenth

century. In 1806 he played in Dublin, then at
the Haymarket, London. He went in 1812 to

America, where he had the support of his daugh-
ter in performances at Xew York City and Phil-

adelphia. He made two attempts at theatrical

management in the United States, but was more
successful as a writer of comedies and comic
operas, such as: Ahroad and at Home (1796) ;

Red Cross Knights (1799); Votary of Wealth
(1799) : and What a Blunder (1800).

HOLMAN', Silas Whitcomb (1856-1900).
An American physicist, born at Harvard. Mass.
He graduated at the Massachusetts Institute of

Technology in 1876, was appointed an instructor

in that institution in 1881, assistant professor in

1882, associate professor in 1885, and professor

in 1893. In 1897 ill health and failing eyesight
compelled him to retire with the title of professor

emeritus. He was particularly interested in the

methods of laboratory instruction, and published
investigations on The Effect of Temperature on the
Viscosity of Air (1876), and on The Viscosity of
Vases : and other works, including Physical Lab-
oratory yotes (1885-95) ; Computation Rules and
Logarithms (1896); and Matter, Energy, Force,

and Work (1898).

HOLMAN, William Steele (1822-97). An
American jurist and politician. He was born
in Dearborn County. Ind., and was educated at
Franklin College, became a lawyer, and held
several judicial positions; was a member of the

Indiana Constitutional Convention in 1850, and
of the Indiana Legislature in 1851. With the ex-

ception of eight years he was a Democratic Repre-
sentative in Congress from 1859 till his death, in

1897 ; and from his opposition to extravagant ap-

propriations was known as 'the great objector"

and 'the w.itch-dog of the Treasury.'

HOLMBOE, holm'be, Kblstoffeb Andreas
(17961882). A Xorwegian Orientalist and nu-

mismatist, brother of Bernt Michael Holmboe
( 1795-1850) , the mathematician. He was born at

Vang; studied at Christiania.and made a specialty

of Oriental languages, especially Persian, under
De Sacy, in Paris (1821-22). In 1822 he became
lektor in Oriental languages at Christiania. and
in 1825 professor. Besides being a pioneer in

philology be took an active interest in education.

He founded (1834) the XorsKe Vnirersitets og

^hole-Annaler. His more important works are:

Dr Re Prisca Monetaria Nort-egia (1841); .San-

skrit ng Oldnorsk (1846): Det Oldnorskr Vcr-

hum (1848); Det Oldnorske Sprogs viisentligste

Ordforruad, sammenlignet med Sanskrit (1852) ;

.VorsA; og Keltisk (1854) ; and the very valuable
liibclsk Rcal-Ordbok (1808).

HOLM'BY HOUSE. A mansion near North-
ampton, England, erected by Sir Christopher Hat-
ton during the reign of Elizabeth, and later pur-

chased by James I. It was here that Charles I.

was imprisoned by the Parliamentary commis-
sioners from the time he was surrendered by the

Scots until removed to Xewmarket by Cornet
Joyce ( February-.June, 1647). Five years there-

after the house was dismantled. See Gardiner,

Hist on/ of the Great Civil War, vol. iii. (new
ed.. London. 1893).

HOLMES, homz, Abiel (1763-1837). An
.\merican Unitarian clergyman and historian,

bora at Woodstock, Conn. He graduated at Yale
in 1783, and for a time was a tutor and a stu-

dent of theology there. His first pastorate was
at Midway, Ga., in a district settled largely by
X'ew Englanders. There he remained from 1785

till 1791, when he accepted a call to the First

Congregational Church of Cambridge, Mass.,

where he continued during the next forty years.

His first wife was a daughter of President Stiles,

of Y'ale College; his second was the daughter of

Oliver Wendell, and became the mother of Oliver

Wendell Holmes (q.v.). His publications in-

clude: A Life of President Stiles (1798) ; A7inals

of America (2d ed. 1829), his best-known work,
characterized by the minutest accuracy and still

standard for the period covered; Historical

Sketch of the English Translation of the Bible

(1815) ; and a number of sermons, addresses, and
memoirs.

HOLMES, 6'mes', Augusta Maby An>-e
(1847-1903). A French song composer, born in

Paris of English-Irish parents. Her father was
Captain Dalkeith Holmes, of the British Army,
and her mother was a member of an old Hamp-
shire (England) family. She studied under Lam-
bert, Klose, and Cesar Franck, and although a
brilliant pianist (in her childhood regarded as

a prodigy), she attained distinction entirely

through her compositions. In 1879 she won the

third prize with her Lutice in an open competi-

tion instituted by the city of Paris. Her
other important compositions are a psalm. In

exitu (1873); the symphony Hero et Liandre

(1874); an Andante pastoral (1877); the

symphonies Les Argotiautes (1880) and Ir-

iande (1885) ; and over a hundred songs, besides

other orchestral works.

HOLMES, homz, Geobge Frederick (1820-

97 ) . An American educator. He was bom in

British Guiana; was educated at Durham Uni-

versity. England; came to .America in 1838,

and taught in Virginia, South Carolina, and
Georgia. He was for a time one of the edi-

tors of the Southern Quarterly Reciew. and in

1846 was president of the University of Mississip-

pi. From 1847 to 1857 he was professor of his-

tory, political economy, and inteniational law

in William and Mary College. From that time

until his death he was professor of history and
literature in the University of Virginia. He pre-

pared a series of text-books for the use of schools

in the Southern States, in which the sentiments

and selections were made with reference to the

jiistificatinn of slavery.

HOLMES, M.\RT .Taxe (c.l839— ). An Ameri-

can novelist. Her maiden name was Hawcs, and
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fchc was born in Brooklicld, Mass.. but moved at

her marriage to Versailles. Ky.. and afterwards

lirookport. X. Y. She was at first a district

schixd teacher, and the didactie tendency is per-

ce|itible throughout her works, which were favor-

ites of the young person of a past generation.

Her tirst novel. Timiicst ami S^iinshinc (1854),

was followed by a l>ook almost every year, and
the circulation of her books has exceeded two mil-

lions.

HOLMES. N'ATiiANiF.i.(lSl,-)-inni). An .\nier-

ican jurist and autlior. born in Peterboro, X. 11.

He graduated at Harvard, began legal practice

in 1839 at Saint Louis, and was judge of

the Missouri Supreme Court from lSfi.5 to 1868.

From that time until 1872 he was law professor

at Harvard, but he retired altogether from public

life in 1883. In The Aiilliorshii) of f^hakcspcare

{ 18('ifi) he credits t'raneis Bacon with the dramas,
and he published also Realistic Idealism in Phi-
kiKiiiihii Ilsilf (2 vols., 1888), and an Historical
Aihlnss ( 18n0).

HOLMES, Oliver Wendell (1809-94). An
.American man of letters, born at Cambridge,
Mass.. August 29. 1809, son of the Rev. Abiel

Holmes (q.v. ). Holmes was brought up in the

orthodox faith, was sent to Phillips Academy,
Audover. Mass.. for his preliminary education,

and graduated from Har\ard College in 1829.

He at once entered the Law School of that insti-

tution, but, finding the law uncongenial, he gave
it up for medicine. While a law student he
wrote and publislicd in the Boston Advertiser,

in 1830. his well-known and stirring verses.

"Old Ironsides." which were an effective and
]iiipular jirotest against the proposed breaking up
of the famous frigate Constitution. After three

years in the Harvard iledical School, Holmes, in

1833, sailed for Europe, where he studied two
years, chiell.v in Paris, and on his return began
the practice of medicine in Boston in 1836. The
same year witnessed the publication of his first

volume of poems. In 1838 he was appointed to

the professorship of anatomy at Dartmouth Col-

lege, a post which he held for two years. Thence-
forth he passed his life almost wholly in Boston,
with which city liis name became very iiitiinatcly

associated. On June 15. 1840, he married Miss
Amelia Lee .Jackson of Boston. His only impor-
tant eontribiition to medical science was made in

1843, wlien he published his essay on the Coh-
tufiioiisness of Puerperal Fever, though he wrote
mimerons other scientific papers. From 1847
to 1882 he was Parkman professor of anatomy
and physiology in the Harsard .Medical School.

He was, however, not really eminent in his pro-
fession. His literary gift was marked, and he
was less renowned in Boston as a practitioner
than as a writer of very facile, witty verse, col-

lections of which appeared in 1836.' 1840. 1849,

1850. and later.

Until 1857. however, his reputation was almost
wholly local. The establishment in that year
of the Allanlir Monlhhi. under the editorship of

Lowell, hroucrht him a national and almost world-
wide vogue through the serial publication in that
magazine of the Autocrat of the Breakfast Table,
which appeared in book form in 1858. These de-

lightfully egotistical talks, full of brilliant wit
and buoyant seriousness, essentially of Xew Eng-
land and Boston, had had their origin in two
forgotten essays by Holmes in the Xew England

Magazine in 1833. The success of The Autocrat
was remarkable, and Holmes has been likened to
almost every famous essayist from Montaigne to
Lamb. Among orthodox Calvinists the sketches
met with disfavor, since the ideas and the manner
were those of an essential rationalist. They
were followed in the next year by a series scarcely
less delightful. The Proftssor ill the llrrnhfust
Tabic

(
p\ib. IHOO in book form), and after a

lapse of more than a decade, in 1871-72, by the
third and last volume of the series. The Pod at
the Breakfast Tabic. The .iutocral, however, is

the best, most original, and most popular of
the works of Holmes, wlio is often called 'The
Autocrat.'

In 1861 Holmes pid)lished his first novel. KIsie
^'cnncr. Though rather formless and uneven in

quality, and inartistic in method, it is interest-

ing, and full of power. More eonuuonplace in

idea than IJlme TciiHcr.but equally interesting in

its delineation, often rather contemptuous, of Xew
Kngland character, wa.s The tluardian Angel
(1867). In the interval between these two nov-
els appeared Songs in Manii Kei/s (1861) and
Humorous Poems (1865). and a volume of prose,

Soundings from the .itianlie (1863). His re-

maining literary work conlainiMl nothing very
new or striking. The chief titles arc: Mech-
anism in Thought and Monils (18711 ; Songs of
Mam/ Seasons (1874) : John l.otUrop Mollcif

(1878), a memoir; The School-Bog (1878) ; The
Iron Gale, and Other Poems (1880) ; Pages from
an Old Volume of Life (1883) : Medical Essays
(1883); lialph M'aldo Emerson (1884), a life;

.1 Mortal .inlipatlni (1885), his last novel, in-

ferior to the two former: The \ric Portfolio
(1885-86) in the Atlantic: Our Hundred Days
in Europe (1887), an account of a voyage taken
with his wife and daughter: Before the Curfew,
and Other Poems 1 18H81 : and Over the Tea-Cups
(1890), in the vein of The Autocrat. His death
occurred in his eighty-sixth vear, in Boston,
October 7, 1894.

Dr. Holmes was slight in stature and fastidi-

ous as to his personal appearance. In temper
he was humane and kindly, particularly gracious
to his numerous correspondents when confident of

their sincerity, and genial in^ll his writing. His
social accomplishments were unusual: he is said

to have been the best talker in Boston. His style,

at its best, is the style of spoken discourse—light,

intimate, and winning, but not fiippant. His
verse, which is almost wholly of an occasional

character, such as poems read at reunions of his

college class or .scattered throughout the pages
of The Autocrat, is. like that prose work, spark-

ling with wit, or a graceful compound of gravity

ami humor. He is a prince among writers of

rcrs de .%ociH(\ Among the best known of hi«

])oems are "Old Ironsides." "The Chambered
Xautilus," "The Last Leaf," "Dorothy Q.," "The
Voiceless." "The Deacon's 3Iasterpiece; or, the

Wonderful One-Hoss .Shay." a satire against

the doctrines of .Jonathan Edwards.
BinMooRAPiiY. Consult Morse. Life and Let-

ters of Holmes, vols. xiv. and xv. of the Collected

Works. Sketches are to lie found in Higginson,
Old Cambridge (Xew York. 1900). and Howells,

lAterary Friends and .\cquiiintanee (Xew Y'ork,

1899). The literary historians, as Stedman,
Bichardson. and Wendell, discuss at some length

his general position in the history of American
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letters. The standard edition of his works is the
Riverside, in fifteen volumes (Boston, 1892).

HOLMES, OuvEB Wexdell, Jb. (1841— ).

Au American jurist, son of Dr. O. W. Holmes.
He was born in Boston; was educated at Har-
vard; served in tlie Civil War, and was three

times wounded—at Ball's Blufl", at Antietam,
and at Fredericksburg. He practiced law in

Boston; edited the American Law Rcvieic (1870-

73); became professor of law at Harvard in

1882; and in the same year entered the Massachu-
setts Supreme Court, of which he became Chief
Justice in 1899. In 1902 he was named to suc-

ceed .Justice Gray in the United States Supreme
Court. Holmes edited the twelfth edition of

Kent's Commentaries and published his own
Lowell Institute lectures, The Common Law
(1881).

HOLMES, Theophilus Hunter (1804-80).
An American soldier, prominent on the Confed-
erate side in the Civil ^^ar. He was born in

Sampson County, X. C, graduated at West Point
in 1829, served in the Florida War and the War
with Mexico, and at the outbreak of the Civil

War was acting as superintendent of the gen-
eral recuiting service, with the rank of major.
In April, 1801, he resigned his commission in the
United States Army, and for a time was engaged
in organizing the State troops of North Carolina.

He became a brigadier-general in the Confederate
service soon after the secession of his State, com-
manded the Confederates in the engagement at
Aquia Creek, was promoted to be major-general,
and from September, 18G2, to March, 180.3. was
in command of the Trans-Mississippi Department,
attaining the rank of lieutenant-general. On
July 3. 1803, he made an unsuccessful attack on
Helena, Ark.

HOLMES, William Hexby (1846—). An
American geologist. He was bom near Cadiz, Ohio,
and after graduating at the JlcXeely Normal Col-

lege (1870), was assistant on the United States
Geological Survey (1872-80). During that period
he accompanied Dr. F. V. Hayden's explorations
in the Rocky Mountain region, and superintended
the survey of the San .Juan territory until tlie re-

organization of the survey (1880) when he was
appointed geologist in charge of the department
of illustrations : had charge of the arrlia'ological

explorations of the Bureau of Ethnologv in

1889-93; in 1894-98 was professor of archipologic

geologj- at the University of Chicago; and
in 1898 was made curator of the United
States National Museum. He edited geo-

logical publications, including Hayden's At-
las of Colorado and the eleventh and twelfth re-

ports of the Geological Survey, and publislied

re[)orts on the cliff ruins of the San Juan
country, and on aboriginal American art and
arch-Tologj-. He is a fellow of the American
Association for the Advancement of Science.

HOLMGEEN, hdlm'gren. Alarik Feithiof
(1831 97 1. A Swedish physiologist, born in

Vestra Ny (East Gotland), and educated at the
X'niversity of Upsala, at the University of

Berlin under DuBois-Reymond and Helmholtz,
and under Briicke and Ludwig in Vienna.
In 1804 he became professor of physiology at
t'psala, the first chair in that subject in Swe-
den, and soon afterw.nrds founded a physiological
l.Tboratory. His medical studies were mostly in

the field of ophthalmology, and he was an author-

ity on color-blindness; his work on this subject,
Om fargblindheten i dess forhillende till jiirn-

tagstrafiken och sjoeiisenet (1877) has been
translated into many languages. Holmgren was
a firm believer in the hygienic value of Swedish
gjmnastics. He edited the iSkandinavisches
Arcliiv fiir Phi/siolor/ie (1889 sqq.).—His wife,
Ax.v Mabgreta Teesmedex (1850— ). under
the pseudonym Miirta BoUe, wrote the novels
Iru Htrile (1894) and Sar KiTidar Alf suckar
(1896).—His brother. AiGisT Emil Holmgren
(1829— ), is a naturalist of much ability. He
wrote: Ichneumonologia Suecica (1804); Hand-
bok i Zoologi (1805-71); Om Hmafoglarne
(1809)'; and Om skadeinseketer iniomhus (1879),
besides other works on entomology and orni-
thologj'.

HOL'OCEPH'ALI (Neo-Lat. nom. pi., from
Gk. u'/.oc, holoa, entire + Ketpa/.r/, kephale, head).
A subclass of cartilaginous fishes, including
the single living family Chim^ridie. The num-
Ijer of living species is small, but in the remote
past tliey were a dominant group, numerous in
species. .See CHlii.EBA.

HOLOFERNES, hol'o-fer'nfz, or HOLO-
PHERNES. ( 1 ) The stock pedant in Italian
comedy. (2) The tutor of Gargantua, in Kabe-
lais's Gargantua and Pantagruel, who teaches
his pupils to say the alphabet backward. (3) A
pedantic schoolmaster in Shakespeare's Love's
Labour's Lost, said to have been meant for John
Florio, author of a dictionary.

HOL'OGRAPH (Lat. holographus, from Gk.
6/.6}i)aoiir, written entirely by the author's hand,
from o/of, holos, entire -|- ypdiptw, gruiihein, to

write ) . A deed or writing wholly by the hand of

the maker or author. In those countries which
derive their legal systems mainly from the civil,

or Roman, law, a holographic writing is deemed
to prove itself; that is, proof of the handwriting
of the person whose instrument it purports to be
is in itself sufficient to authenticate the docu-
ment, without formal attestation by subscribing
witnesses, notarial seals, and the like. This is

true of Scotland. Quebec, and Louisiana, as well
as of most Continental States. In the common-
law system, however, of England and America,
no distinction of superior validity attaches to
holographic wrivings. and they require the same
formal attestation and the same proof of validity

as other writings. See Evidence; HANDWBirnfG,
and the authorities there cited.

HOLOPTYCHIUS, hol-optikl-us (Neo-Lat.,
from (Jk. o/of. holos, entire + -rvx>/, ptyche,

Tzri'i, ptyx, fold). A genus of fossil ganoid fish

of the order Crossopterygii, remains of which are
found commonly in the Catskill sandstones of
North America and in tbe l>ld Red Sandstone of
the British Devonian system. Some of the species

were thirty inches long, with rounded tapering
bodies, and heterocercal tails. There are two
dorsal fins, a pair of long, stout, pointed pec-

toral fins, and short pelvic and anal fins. The
body was covered with large, rounded (cycloid)
scales, the surfaces of which arc marked by
prominent ridges of ganoine, a structureless
enamel. These scales, of gray or bluish-white
color and one to three inches in diameter, are
very abundant in some parts of the Catskill for-

mation in New York and Pennsylvania. See
Catskill Group; Devonian System; Ganoidei;
Fossil.
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HOLOSTEI, lu>l-6s't6-i (XcoLat. nom. pi.,

fmiu (ik. o/"i> holos, entire + unriov, osteon,

bone). A group of bony {,'unoiils, embmving the

garpikcs nnd bowtinii (q.v.).

HOLOTHU'RIAN (from Lat. hololluirium,

Cik. u/itdnifWn', wati'r polyp ; probalily I'roiii o'lvr,

holos. entire + Sm/xi/f, Ihourioi, ffni/mr, (houros,

impetuous). An celiinoderm uf the ehiss llol-

othuroidea, easily reeo^nizecl by the soft body,

generally worm-like form, and eirele of tentacles

about tlie mouth. The nuidreporie pinte is in-

ternal. 'Sea-cneumber,' 'sea-s(piirt,' and 'sea-slug*

are sonic of the popular names of these animals,
whose dried bodies form the Orii'iital 'trepang*

(q.v.). The class have not the covering of cal-

careous |>lates eharacterislic of the more typical

Echinodermata, but a tough leathery nuiseular
integument, in some genera strengthened by
minute or rather large calcareous plates or
hooks, very irritable, and capable of great dis-

tention and contraction. Some of them are al-

most globose, some truly wormlike; but the
same individual is often capable of extending
itself to several times the length which it has
in a state of repose. In locomotion the body is

extended and contracted in the annelids, and
in the apodous forms this is the only means of
locomotion, except such aid as is given by the
tentacles. In the pedate forms the principal or-

gans of l<K'omotion, as in startishes and sea-

urchins, are the ambulacral feet, of which there
are sometimes five double rows, while sometimes
they are distributed over the whole siirface of tho
body; but some of the species have the feet de-

veloped only on the ventral side, and the body
then i)resents an iip-

jier and an under
surface. When the
feet are funiislied

with suckers and are
very extensible they
are called 'pedicels,'

Init when they end
in a blunt point and
their function seems
to be chiefly respira-
tory, or to serve as
organs of touch, they
are called 'papilhr.'

Sometimes all the
feet are pedicels;
sometimes there are
pedicels on the ven-
tral side and papillte

20 arc the usual numbers. They are very rarely
frhort, simple, and unliranched; generally lliey

are provided with branches which nniy be ar-

ranged along the sides, clustered at the top, or
irregularly scattered. The tentacles are very
sensitive and are the most important sense-or-

gans of the animal; upon them are occasionally

found special sense-cups, sujiposed to be olfactory,

or there may be at the base ])ignient e.ves or posi-

tional organs. The nervous system is perfectly

radiate in structure and very simple in organiza-
tion. The mouth opens into an alimentary
canal, usually much longer than the body, and
therefore more or less looped or coiled. An
a»so]>hagus, stomach, intestine, and cloaca can
usually be distinguished. Arising from the cloa-

ca, there are often two irregularly branched or-

gans, known as the 'respiratory trees.' These are
hollow, very thin-walled, and capable of contain-

ing a great deal of water, which they receive

ilirough the anus. They are excretory, and per-

haps respiratory in function. In nuiny species

(here arise from the wall of the cloaca, and extend
into the body-cavity of the animal, numerous
glandular tubules, known as Cuvier's organs.

These can be ejected from the anus as long, sticky
threads, and thus seem to be protective. The
blood system is well dcvidoped in most hidothii-

rians, especially ab>ng the intestine. In those

forms which have a respiratory tree one branch
of it is often closely bound up with a network of

blood-vessels, arising from the principal vessel

on the intestine. The sexes are generally sepa-

rate, hermaphrodite forms being quite unusual;
but there is no external dilTerence between male
and female, save in a very few forms. The eggs
are generally thrown out into the water, where
they are fertilized, but .several viviparous forms
are kncjwn, in which the eggs fall into tlic body-

cavity of the mother and the young develo]) there.

In such cases the development is direct, but in

species whose eggs develop in the water the

young assume a peculiar larval form, known as
the auricularin, „
from which the ad-

ults develop by a

more or less com-
plicated metamor-
phosis. Several cases

are known of female

holothurians which
brood their eggs and
care for the yovmg.

on the dorsal : rare-

ly all the feet are

papilla-. In two
THB COMMON NORTH ATLAXTio families the feet

(/>;;r;:,"fr"::;o«..) ?^<^ con,pieteiy want-
ing.

The radiate structure is apparent at the
mouth, which is surrounded with tentacles, in

nimilK'r frecpicntly a multiple of five, exhibiting
consideral)le variety of form, and capable of

being more or less retracted. These tentacles

vary in number from 8 to 30, but 10, \2, 1.5, and

8TNAPTA.

a, free-BnTliuniing young; b, adult ejnnpta.

The holothurians are capable of the most extra-

ordinary regeneration of parts, even of the most
im])ortant organs. In direct relation with this is

their c\irious and noteworthy habit of eviscera-

tion. Many species when alarmed or irritated ex-

pel from the anal opening (or less commonly the
mouth) the viscera, either wholly or in part.

They thus lose their entire digestive, reproductive,

respiratory, and excretory systems and a large

part of the blood system; hut if not disturbed

further, they will, in the course of a few weeks,
replace all they lost with an entirely new set.
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Holotliurians are found in all seas, but par-

ticularly abound in the West Indies and between
Asia and Australia. The largest American spe-

cies is lliiUAIiuria Floridana, which abounds just

below luw-water mark on the Florida reefs. An-
other large one, Cucumaria frondosa, inhabiting
the North Atlantic, and probably circumpolar. is

about a foot in length, and is j'cllowish-brown.

Many of tlie tropical species exhibit attractive
colors, and are among the creatures which make
the bottom of the sea, particularly among coral
reefs and islands, extraordinarily interesting.

Tlie holotliurians (Holothuroiilea) are classified

in two orders according to the point of origin of
Ihe tentacles. In the Actinopoda they arise from
tlie radial vessels of the water-vascular system,
while in the Paractinopoda they arise from the
circumoval ring. The Actinopoda include more
than five-sixths of the species, and are grouped
in five very distinct families. Of these, tiie Ela-
sipoda are the most remarkable. They are all

deep-sea forms and occur in all parts of the
world. Man}' of them assume the most grotesque
shapes, and some reach a large size. The Parac-
tinopoda are all footless forms, of a single fam-
ily. The best-known genus is Synapta, contain-
ing more than litty species found in all parts of

the world. About six hundred species of holo-
tliurians are known, varying in size' from .those

half an inch long up to certain tropical species

two or even three feet in length. The colors vary
from white, or almost transparent, to jet-black,

but as a rule the eojors are more or less in

correspondence with the bottom on which the
animal lives. They chiefly feed on Foraminifera.
Their movements arc generally very sluggish,

and they seem to have few enemies. All are
harmless, but the only ones of any use to man
ace the larger forms, from which beche-de-mer,
or trepang, a great delicacy with the Chinese,

is prepared.
Consult: Ludwig, "Die Seewalzen," in Bronn,

Klassen und Ordnungen des Tierreichs: Echino-
dcrmen, vol. i. (Berlin, 1889-92), the standard
work on holothurians ; Lampert, Die Seetvalzcn
(Wiesbaden, 1885) ; the best work in English is

TheOl, "Pa-port on the Holothuroidea." in C'hal-

knyer Rii>orts : Zoijioi/i/. vol iv.. jiart 13, and vol.

xiv., part 3'.) (London,'l882 and 1886).

HOL'OTHUROI'DEA. A class of echino-

derms. See Eciiinodekiiata and Holothuriax.

HOLST, hoist, Hans Peter (1811-9^). A
Banish ]ioet and novelist, born at Copenhagen.
From 187.5 until his death he was dramaturgist
for the Royal Theatre, Copenhagen. His first

work to attract attention was a memorial
poem on Frederick VI. (1839). This was fol-

lowed by Vde og Ujemme, prose and verse ( 1843)

,

and Den lille Hornblivser (1849) a collection

of patriotic poems. He also wrote a number of

plays, vaudevilles and novels, and translated
Miirh Ado About Xothing (1880).
HOLST, IlKHMAN.N EDi-ARn VON (1841-1904).

A German-American historian and educator, born
at Fellin, in Livonia, of German parentage.
He studied at Dorpat from 1800 to 1803, and
at Heidelberg from 1803 to 1865. and became
a tutor at Saint Petersburg in 1866: but was
excluded from the Russian dominions in the fol-

lowing year for publishing a pamphlet of which
the Russian (iovcrnmciit disapproved, and emi-
grated to America. Settling in New York, he
taught modern languages for a time in a small

Vol. X.—11

private school, made a number of political
speeches in the Presidential campaign of 1808,
and was an assistant editor of Schem's Deutsch-
Amerikanisches Konversatio-ns-Lexlkon. He then
returned to (^rmany, was professor of history in

the University of Strassburg from 1872 to 1874,
and in the Universitj' of Freiburg from 1874 to
1892,- visited America in 1878-79 and in 1884,
servi'd for a number of years in the Baden Diet,

for the last two .sessi<ms as vice-president, and
in 1892 became head of the department of his-

tory in the newly founded University of Chi-
cago. In 1900 ill health compelled his retire-

ment, and he returned to his home in Freiburg.
Von Hoist's works are almost altogether on
American topics. His Verfassung und Ucmo-
kratie der Vereinigten Sitaaten von Amerika (.5

vols., 1873-91), English translation by Lalor and
Mason, The Constitutional and Political History

of the United States (8 vols., 1870-92). is his

best-known work, and contains a remarkablj' able

presentation of the Federalist and anti-slavery
view of American political history. Among his
other publications are: ZJas Htaatsrecht der Ver-

einigten Htaaten von Amerika (1885), English
translation, The Constitutional Law of the

United States of Ameriea (1887) ; John C. Cal-

houn, in the "American Statesmen Series"

(1882); John Brown (1888); and The French
Revolution Tested by Mirabeau's Career (1894).
Consult Hart, "Hermann von Hoist," in the Polit-

ical .sVifHce Quarterly, vol. v. (New York, 1890).

HOLSTEIN", hol'stin. Formerly a duchy be-

longing to Denmark, and at the same time a
member of the Holy Roman Empire and of the

Ciernianic Confederation (Map: Prussia. C 1).

It was annexed in 1800 to Prussia, and now
forms the southern part of the Province of

Schle.swig-Holstein (q.v. )

.

HOLSTEIN, or Hol-stein-Feiesian. A breed
of dairy cattle. See C.iTTLE.

HOLSTEIN, Fbanz von (1826-78). A Ger-
man composer, born at Brunswick. He entered a
military school, and became an ofhcer in the
German Army, but at the same time studied
music with Richter. In 1853 he resigned from
the army and became one of Hauptmann's pupils
at the Leipzig Conservatory. After traveling
extensively he settled in Leipzig as a composer.
His operas, of which he wrote both words and
music, include: Der Uaideschneht (1808); Der
Erbe von Morley (1872); and Die Horhl^inder

(1876). He also composed considerable vocal
and instrumental music.

HOLSTEIN-GOTTORP, got'torp. See Ol-
DENni K(i, HOL'SF. OF.

HOL'STON RIVER. One of tlie two rivers,

the Clinch being the other, which unite at King-
ston. Roane Co., Tenn.. to form the Tennessee
River (Map: Tennessee. II 4). The Holston it-

self is formed by two forks rising in the .\lle-

ghanies in southwestern Virginia and uniting
at Kingsport in Sullivan Cimnty, Tenn. \Vith
the north fork it is over 300 miles long, and is

navigable to Knoxville at all seasons, and in

winter to Kingston.

HOLT, Sir John (1642-1710). An English
jurist. After receiving bis education at Oxford,
he was called to (he bar, 1603. from Gray's Inn,

to which be had been admitted when only ten

years of age. He soon displayed a decided tal-

ent for law, and became au able advocate, well
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verscil in the constitutional law of England.
In 1085-86 he was Uecorder of London, and
about this time was appointed SergeantatLaw
and King's Sergeant. Afterwards he fell into

disfavor willi King Janie.s II., but the ability

which he displayed in the Convention Parliament
raised him so high in the estimation of the
I'rince of Orange, that, upon the accession »f the
latter to the English throne. Holt was made Lord
Chief Justice of the King's Bench. As a judge
he was noted for the fairness and even kindness
with which he treated accused persons, and for

his opposition to prosecutions for witchcraft. He
was also opposed to standing armies and to the
use of military power for the preservation of
domestic peace. Consult: Uepurl of All the Cases
Dclcrmined 61/ >S'ir John lloll. fit. from I6S8 to

1710, etc. (in the Savoy, 17.38) ; Report of Cases
Argued, etc., in T{[anco] l{[cgina'] in the Time,

of Queen .lime (ib., 1737) ; Koss, Judges of Eng-
land: irith Sketrhes of Their Lirrs, etc. (London,
1848-64); Burnet, History of His Otcn Time (6
vols., London, 1838).

HOLT, .Joseph (1807-94). An American ju-
rist, born in Breckinridge County, Ky.. and edu-
cated at Saint Joseph's College and Centre Col-
lege in the .same State. He studied law; prac-
ticed in Elizabethtown, then in Louisville; lived
for a time after 1835 in Mississippi, where he
contested several suits with .Sergeant S. Prentiss,
among them the case as to the ownership of some
public land, claimed by the heirs of Newit Vick,
for whom Prentiss was counsel. In the same
year (1835) he attracted attention as politician

and orator by his defense of R. M. .Johnson in

the Democratic National Convention. He was a
strong supporter of Buchanan in 1856, and was
apiiointed by liim Commissioner of Patents in the
following year. In 1859 he l)ecame Postmaster-
General, and in 18G0 succeeded Floyd as Secre-

tary of War. A Douglas Democrat before the
war. he heartily siipported the L'nion, and in

1802 became .Tu(lge-.\dvocate, and two years later
Judge Advocate-General. .-Vs head of the depart-
ment of military justice he conducted the trial

of Fitz .John Porter and that of Lincoln's assas-

sins. He was brevetted major-general in 1865
and retired ten years later.

HOLTEI, hAl'tt, Karl vo.\ (1798-1880). A
(Jernian [loet, dramatist, and novelist, born in

Breslau, where at the age of twenty-one he
went on the stage. In 1821 he married an ac-

tress, Luise Rogf-e, and after acting as secre-

tary and drainaturgist to the Breslau Theatre
for two years went to Berlin with his wife, who
had been engaged at the Court Theatre there,

and wrote the very successful plays. Die ^yicner
in Berlin and Die Berliner in Mien. His wife
died in 1825. and he soon married Julie Holz-
becher (1809-39). a clever comedienne. In 1833
he returned to the stage and toured with his
wife, writing for this purpose Lorbtcrbaum
iirid Brftrlxtab and fhakcfprare in der Fleimat
(1810). He died at Breslau. in the cloister of
the Brothers of Charity. The best of his pro-
ductions is his Hrhlesische (ledichte (20th ed.

189.3), lyrics in the .Silesian dialect. Holtei's
collected plays are contained in the Theater
(1807). Besides his plays and lyrics. Holtei
wrote many novels, among which mention should
be made of Die Vngahunden (8th cd. 1894) ;

Christian Lammfrll (4th ed. 1878) : "Sohlesse
oblige (2d ed. 1862), and others collected in

Krzahlende Schriften (1801-60); and sketches
and criticisms. Consult Storch, AuW fou Uoltci
(Wal.l.-iiburg, 1898).

HOL'TON. A city and the county-seat of
Jackson Countj', Kan., 80 miles nortliwest of
Kansas City, Mo., on the Chicago, Kock Island
and Pacific, the Union Pacific, and the Missouri
Pacific railroads (.Maj): Kansas, G 2). It is

the conunercial centre for a stock-raising and
farming section, the chief crops of which are corn,
wheat, and hay. Campbell I'nivcrsitv (Baptist)
was established liere in 1882. Settled in 1859,
Helton was incorporated in 1870. The govern-
ment is administered by a mayor, elected every
two years, and a common council. Population, in
1890. 2727; in 1900, 3082.

HOLTON, LuTiiEB Hamilto.v (1817-80). A
Canadian statesman, born in South Leeds, On-
tario. He was a prominent merchant and city
councilor of Montreal before becoming its rep-
resentative in Parliament (1854-57). He was
member for Chateaugay (1863-80). and held
different positions in the Government. He was
leader of the opposition in the Quebec local
House, president of the Montreal Reform Associa-
tion, a governor of McGill I'niversity, and for
five years director of the Grand Trunk Railway.

HOLTY, hel'tA, LrnwTO Heinrich CitRiSTOPii
(1748-70). A popular German poet, born at
Mariensee, the son of a country parson. He
studied theology at Giittingcn (1709), fell in
there with Biirger, Voss, and the Stolbergs. and
assisted in founding the patriotic poetic league
of the Hainbund. He was naturally sentimental,
and dwelt, though not mort)idly. "on death, na-
ture, and solitude, showing the influence of
Rousseau, and especially of the Xight Thoughts
of Young. Occasionally there is also a joymis
or even a playful strain, but it is with harmoni-
ous melancholy that he is associated in the
popular mind. A few of his poems are known
wherever German is sung. Hiilty's Works were
collected in 1789. There is a life by Ruete (Gu-
ben, 1883). and biographies in the critical edi-
tions by Voss (Hamburg. 1835). Voigt (Han-
over. 18.58), and Halm (Leipzig, 1870).

HOLTZ, hilts. WiLiiEi.M (1836—). A Ger-
man physicist. He was born October 15, 1836,
at Saatel, near Barth. in Pomcrania, and studied
physics and other sciences at Berlin, Dijon, and
Kclinburgh. He invented the electrical machine
wliich bears his name (see Electrical M.\-
ciilXE) in 1805. and engaged in many researches,
particularly in electricity, but his health forced
him to give up scientific investigations for a
number of years. Tn 1877 he became assistant
in the physical laboratory of Oreifswald, where
in 1881 he was made privat-docent. and three
years later professor. He is the author of many
papers on electricity published in the scientific

journals, and of two volumes on lightning pro-
tection. Vcber Theorie, .inlage und Priifuiig der
Blitznhleiter (1878), and jjeher die Zunahme
der Hlitzqefahr und ihre vermuthlichen Ursachen
(1880).

HOLTZENDORFF, hftlts'cn-dflrf. Franz tojt
(1829-891. A rjerman jurist. He was bom
in V'ietmannsdorf. Prussia ; studied law at Ber-
lin, Heidelberg, and Bonn ; became professor
of jurisprudence at Berlin in 1860. and held the
same professorship at Munich from 1873 until his

death. He strove especially to correct the crim-
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inal law, to abolish the death penalty, and to

improve the condition of penal institutions. He
was interested and active in the Protestant
Union, in the Berlin People's Kitchens, and in

the reform of female labor. Among his works
are: Fran::6sische Rechtszustinde (1859); Die
Keform der Staatsanw<iltschaft in DeutschUmd
(1864); Die Prinzipien der Politik (2d ed.

1879) ; TVt.sen tind M'ert der offentlichen Meinung
(2d ed. 1880) ; and Das V'erbrechen des Mordes
und die Todesslrafe (1874). He edited: All-

gemeine deulsche titrafrechtszeitung (1861-74);
the Encyklopiidie der Hechtstcissenschaft ( 1880-

90) ; a series of manuals on German law (1871-

89) ; and with Virehow, the Sammluiig gemeinver-
standlicher uissenschaftlicher Vortrage (1866 et
seq.). Consult Stoerk, Franz von Boltzendorff
(Hamburg. 1889).

HOLTZ ( hilts ) MACHINE. See Electbicai,
!MACinxE.s.

HOLTZMANN, hdlts'man, Adolf (1810-70).
A German philologist, born at Karlsruhe. He
studied theologii- at Berlin and was for a short
time vicar at Kaudem. In 1832 he renewed
his studies at Munich and later at Paris, and
made a specialty of old Germanic dialects

and Sanskrit. In 1852 he was made professor

of German and Sanskrit at Heidelberg, where he
died. His works are: In Indian philology:

Ueber den griechischen JJrsprung des indischen
Tierkreises (1841), and the translations Rama-
jana (last edition, 1843), Indische tiagen (1845-

47); in Germanics: Kelten und (Jermanen
(1855), an attempt to identify the two peoples;
Vntersuchungen iiher das Nibelungenlied (1854),
and Das Nibelungenlied (1857), both attacking
Lachmann's theory of the composite authorship
of the poem and renewing the question ; the much
more important grammatical works, the edition

of Isidorus (1836), Ueber den Umlaut (1843);
Ueber den Ablaut (1844); Altdeutsche Gram-
matik (uncompleted, 1870-75) ; and the posthu-
mous works, Germanische Altertiimer mit Text,
Uebersetzung und Erklarung von Tacitus Ger-
mania {IS73) , and Deutsche Mi/thologie (1874).

HOLTJB, hdlvp, Emil (1847-1902). An Afri-

can explorer, born at Holitz in Bohemia. He
studied medicine and natural science at the
University of Prague, and then, in 1872, went
to South .\frica. He lived for a time in the
diamond-fields, but early in 1873 made a journey
through the southern Bantu countries, .and

in the fall a second to the Transvaal and the
lands to the north. In 1875 he succeeded in

reaching the Zambezi and the Victoria Falls, and
brought back with him a ricli natural science

and ethnological collection, which he divided
among various European institutions. In 1SS3,
accompanied by his wife, he started from Cape
Town with the intention of traversing the entire

length of the African continent to Egypt. He
had accomplished scarcely one-third of the jour-
ney, however, when he was attacked by hostile

tribesmen on the Kafue, a northern tributary of

the Zambezi, and only after a desperate struggle
was he able to win his way back to civilization.

Fortunately, he was able to save the large collec-

tion which he had gathered, and this, after it had
been exhibited in Vienna and Prague, he divided
among a number of museums. His publications
include: The Victoria Falls (1879) : FUrhen Jahre
in !!:iidafrika (1880-8^). translated by Ellen E.
Frewer as Seven Tears in South Africa (2d ed.

1881) ; and Von Kapstadt ins Land der Maschu-
kulumbe (1888-90).

HOLY ALLIANCE. A league formed after
the fall of Napoleon, at the instance of Alexander
I. of Russia, by the sovereigns of Kussia, Austria,
and Prussia, nominally to regulate the relations
of the States of Christendom by the principles of
Christian charity. As it formed itself in the
mind of Alexander it was the scheme of a piet-

istic idealist, but it was utilized by Mettcmich as
an instrument of his reactionary policy. The
document was drawn up by Alexander, and was
signed by the three rulers at Paris in .September,
1815. The Russian Emperor at that period was
greatly under the influence of the mystical phi-

losophy then current, and especially of its ex-

ponent, Madame Kriidener (q.v. ), to whom was
perhaps due his dream of a connnunity of Chris-
tian States under their legitimate sovereigns,
which was the underlying thought of the Alliance.
In addition to the original signatories, Xaples,
Sardinia. France, and Spain acceded to the
treaty, and it received the commendation, though
not the signature, of the Prince Regent of Great
Britain. It was formally made public in the

Frankfort Journal, February 2, 1816. Metter-
nich, who privately sneered at the treaty, used
it as the basis for the conferences of Troppau and
Uaybach. and the congresses of Karlsbad and
Verona, which were intended to unite the powers
in support of absolutism everywhere. It was in the
name of the Holy Alliance that Austria, in 1821,
crushed the revolutions in Xaples and Piedmont,
and that France, in 1823, restored absolutism in

Spain. Apart from this use of it, as one writer
has said, "no one of the princes who adhered to
the Holy Alliance, with the single exception of
Alexander himself, ever took it seriously."
Meaningless in itself, it soon ceased to have any
importance.
The text of the covenant is as follows:
In the name of the Most Holy and Indivisible

Trinity: Holy Alliance of Sovereigns of Aus-
tria, Prussia, and Russia. Their Majesties the
Emperor of Austria, the King of Prussia, and
the Emperor of Russia, having . . . acquired
the intimate conviction of the necessity of set-

tling the steps to be observed by the Powers, in
their reciprocal relations, upon the sublime
truths which the Holy Religion of Our Saviour
teaches: They solemnly declare that the present
Act has no other object than to publish, in the
face of the whole world, their fixed resolution,

both in the administration of their respective
States, and in their political relations with every
other government, to take for their sole guide the
precepts of that Holy Religion, namely the pre-

cepts of Justice, Christian Charity, and Peace.
. . . Art. I. . . . The three contracting
Monarchs will remain united by the bonds of a
true and indissoluble fraternity, and, considering
each other as fellow countrymen, they will, on all

occasions and in all places, lend each other aid
and assistance; and. regarding themselves to-

ward their subjects and armies as fathers of
families, they will lead them, in the same spirit

of fraternity with which they are animated, to
protect Religion, Peace, and .Justice. Art. II.

In consequence, the sole principle of action,

whether between the said Governments or between
tlieir Subjects, shall be that of doing each other

reciprocal service, and ... to consider

themselves all as members of one and the same
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tond its

coercion

Canning
this at

Christian nation; the three allied Princes look-

in;,' on themselves as merely deleyated by Provi-

dence to govern three branches of the One family,

namely, Austria, Prussia, and Russia, thus con-

fessing' that the Christian world, of which they

and their i)eople forui a part, has in reality no

other Sovereign than Uini to whom alone power

really belongs \rl.Ill. All the Powers

who "shall choose solemnly to avow the sacred

principles which have dictated the present Act

. . . will be received with equal ardor and af-.

fcction into this Holy Alliance. Done in tripli-

cate and signed at Paris, the year of grace 1S15,

14/2(ith September.
Perhaps the most noteworthy development from

tlie Holy Alliance came from the attempt to e.\-

operation to the New World by the

of Spain's revolted colonies. Ceorge

(q.v.), on behalf of England, opposed

the Congress of Verona, and the

threatened invasion of American autonomy,
together with the proposed colonization of the

Pacilic coast of North America by Russia, the

leader in the Alliance, brought from the (iovern-'

ment of the United States the famous declara-

tion of American policy known as the Jlonroe

Doctrine (q.v.). For accounts of the Holy Alli-

ance and its bearing upon contemporaneous his-

tory, consult the histories of the time and the

biographies of leading persons connected with it.

HOLY CITY. The conunon designation among
dilVeii'nl peoples and religious sects for the city

regarded as the chief jjlace of their religion. The
term is most often understood as applying to

Home, but has been used also of Jerusalem, Al-

lahabad. Benares, Mecca, Medina, Moscow, Kiev,

and Cuzco.

HOLY COAT. A relic preserved with the

greatest reverence in the Cathedral of Treves

(q.v.). It is alleged to be the seamless robe or

upper garment of .lesus Christ ( .John xix. '2.S
)

,

and to have been discovered in the fourth cen-

tury by the Empress Helena, in her memorable
visit to Palestine (see Hklena, Saint) and by

her deposited at Treves. The earliest definite

documentary evidence, supported, however, by

still earlier incidental testimony, dates from the

eleventh century. The holy coat of Treves was
solemnly exhibited to the public gaze in llUti,

and again in \oii. when Luther wrote against it

and Leo X. appointed it to be exhibited every

seven years. The Reformation and wars pre-

vented the regular observance of this religioiis

festival: but it was celel>rated in 1810, and was
attended by a concourse of no fewer than 227,000

persons, aiid in 1814 and 1801 by still greater

crowds, while miraculous cures were confidently

asserted to be performed by the precious relic.

'I"he exhibition of the holy coat in 1844 led to the

secession of the "Oerman Catholics" from the

Catholic Church. The seandess coat of .Jesus is-

also said to be preserved in the church at Ar-
genteuil, near Versailles, but this claim is not

considered well founded. The legend here is that

it was given by Oiarlemagne to the monastery" lo-

cated there, his daughter Tlieodrada being abbess.

Consult: Heissel. Gischichtr ricft Ffeiligen Rockea
(Treves, 1889) ; Clarke. I'ilfirimarie to the Holy
Coat of Treves (London, 1892) ; Plater, The Holy
Coat o^ Trcrcs (ib.. 1891).

HOLY COMMUNION. See Lord's Sitper.

HOLY CROSS. College of the. A Roman
Catholic educational institution founded in 1843

and situated at Worcester, .Mass. It is under tho

control of the Fathers of the Society of Jesus. It

nuiintains collegiate and preparatory depart-

nientji, and had in 1903 385 students, of whom
175 were in the preparatory school. At the same
time its library contained 24,000 volumes, the

buildings and gro\inds were valued at $4!I0,0I)0.

and tile annual income was ,$20.000.

HOLY CROSS MOUNTAIN. A celebrated

peak of the Kocky Abmiilaiiis in Colorado, situ-

ated in Kagle (_ouiity. in the central |)art of the

State, 15 miles northwest of Leadvillc. Its

height is 14,000 feel. It <lerives its name from
two snow-filled ravines, which cross each other

at right angles, and present from a distance the

appearance of a white cross.

HOLY DYING, Rule and Exebcise.s of. .\

devotional manual, by Jeremy T.aylor. i)ul)lished

in 1051. It reached a twenty-first edition in

1710; has been frequently republished during the

nineteenth century: and may be said, with its

equally popular companion tractate, Itiile and Ex-

ercisc's of llohj lAiing (UioO). to offer a sum-
mary of the duties and devotions necessary to a
Christian life.

HOLY FAMILY. The name given in art to

representations of the Virgin and the Infant

Saviour and their attendants. The earlie-t such

composition is that in the Catacomb of Saint

Calixtus in Rome, with the Prophet Isaiah. The
Virgin is represented sitting on a seat, which

soon became a throne, the traditional atti-

tude up to the Renaissance. The Byzan-

tine School, as early as the sixth century,

invented the type "in which the Child is

sealed directly
"
in the centre of the Vir-

gin's lap, and is blessing, both figures gazing

straight forward. .Some of these early pictures

were regarded as painted by Saint Luke and en-

dowed with miraculous powers. Such are a num-
ber in the churches of Rome (e.g. at San Sisto,

Santa Maria Maggiore. etc.), an<I Venice (e.g.

that of Saint JIark, brought from Saint Sophia in

1204). Later, this school added attendant

angels, who .sometimes, as in the school of Candia,

bore the emblems of the Passion, the sight of

which alJriglits the Child. The arrangement in

which the angels are throne-bearing and adoring

figures, in rhythmic arrangement on either side

of an immense throne, was developed very beau-

tifully by Cimabue and Duccio in their famous
pictures at Florence and Siena. It was quite

late in the Middle .\ges when other figures were
brought into the composition. These were, es-

pecially. Saint Anna, the mother of the Virgin

(.sometimes holding the Virgin in her laj)). Saint

.Joseph, and as pla.\Tnatcs to the Infant Clirist,

the infant .John the Baptist (usually in goatskin

and bearing a cross), or Saint Catharine (with

whom Chri.st is being sometimes mystically

married). Even the early legendary history of

the infancy of Christ has been drawn upon for

such scenes as the Twelve Ajjostles playing with

the Infant Christ as boys—a scene peculiar to

German art. Of all subjects of Christian art

that of the Madonna and Child, comparatively

unknown before the thirteenth century, came
into overwhelming prominence, becoming the

favorite thieme of the Italian painters of the

Renaissance. Giovanni Bellini, Pcrugino, Fi-

lippo Lippi, Leonardo. Raphael, and Andrea del

Sarto may be mentioned among the many who
frequently treated it. One of its variants at
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that time was the adoring Virgin on her knees
before the Infant ( Filippo Lippi ) . The scene of

the Holy Family must be distinguished from the

more elaborate scenes in which the Virgin and
Child, similarly portrayed, are accompanied by
several large figures, saints and fathers of the
Church, which are not mere accessories of the
sacred group; this is usually termed a Sacra
(or iSaiita) Conversazione, and was a popular
scene, especially with the I'mbrian, Venetian, and
northern schools of the fifteenth and sixteenth

centuries.

HOLY GHOST, or Holy Spirit. In orthodox
theology, the third person of the Trinity (q.v.),

"proceeding from the Father and the Son," yet of

one substance, majestj', and glory with the Father
and the Son, very and eternal God. That the
Holy Spirit is God is attested by passages of

Scripture a.scribing to Him the same names and
attributes as to God (II. Cor. iii. 10, 17: II. Tim.
iii. 10; II. Peter i. 21). He is distinct from the
Father and the Son (Matt, xxviii. 19; II. Cor.
xiii. 14; I. Peter i. 1-4), and this distinction is

of a personal nature, similar to that between the

Father and the Son, proved by many passages,
such as John xv. 20: ''But when the Comforter is

come, whom I will send unto you from the
Father, even the Spirit of truth, which pro-
ceedeth from the Father, He shall testify of jMe."

The "procession" (q.v.) of the Spirit is the sub-

ject of one of the chief differences between the
Eastern and the Western churches. The Holy
Spirit is essentially a spirit of holiness, and His
grand function is to apply to the hearts of men
the benefits of Christ's death, to regenerate them,
and then to sanctify them by the truth.

HOLY GHOST, Order of the (Fr., I'Ordre
di( Saint-Efipril } . The name of an order of knight-
hood founded in 1.578 b_y Henry III., King of
France, because on Pentecost, 1573. he had been
elected King of Poland, and on Pentecost, 1574.
had succeeded to the French throne. The grand
master of the order was always to be the King of

France. The insignia were a green cross with
eight points, on the obverse of which was a dove
turned downward, on the reverse the representa-
tion of the archangel Michael; the chain, after
Henry IV., bore the lilies of France ;ind the mono-
gram 'H.' There were one hundred kniglits,

without counting foreigners. The order was
definitely dissolved on February 10, 1831, by
Louis Philippe.

HOLY GHOST FLOWER, or DovK Flower.
See Holy Sriinr Plaxt.

HOLY GRAIL. See Grail, Holy.
HOLY GRASS (Uierochloc borealis). A grass

about a foot high, with a brownish glossy lax
panicle. It is found in the Xorth of Europe, and
throughout North America. It has a sweet
smell, like that of .'iweet vernal grass; and in

Iceland, where it is plentiful, it is used for scent-
ing apartments and clothes. In some countries
it is strewn on the fioors of the places of worship
on festival days, whence its name. Its stems are
used by Xorth American Indians to weave into
their baskets, mats, etc. It is of little value for
forage, as stock seem to dislike it. This grass is

kno\\Ti liy many other names, as vanilla grass,
seneca grass, sweet-scented grass, etc.

HOLY GROTTO. The traditional scene of
the .\nnunciatinn, at Nazareth. Over the grotto
stands a monastery, occupying the site of the

Santa Casa, the house in which Mary was born,
and which was carried by a miracle to Loreto.
The grotto is marble-lined and is lighted by nine
silver lamjjs. It is 20 feet square and 10 feet

deep.

HOLYHEAD, hol'i-hwl. A seaport of Angle-
sey, North Wales, situated on the little island of
Holyhead, 24"/; miles west-northwest of Bangor
(Map: England, B 3). It is the terminus of the
London and Northwestern Riiihvay, and the
port for the mail steamers to Dublin, 00 miles
distant. It has 'a celebrated breakwater, 7800
feet long, which forms a harbor of refuge of 400
acres. It has three lighthouses. Coasting trade,

ship-building, and rope-making are carried on.

The town possesses assembly rooms and baths
and a picturesque old embattled church. Inter-
esting Koman and early English remains exist
in the neighborhood. The United States is rep-

resented by a consular agent. Population, in

1801, 8745; in 1901, 10.072.

HOLYHEAD ISLAND. A small island of
North Wales, west of the island of Anglesey^,
forming part of the county of that name (Map:
Wales, B 3 ) . Its area is about 6000 acres. Popu-
lation, in 1891, 10,000; in 1901, 11,414. _'

HOLY ISLAND, or Lindisfarxe. .-V small
island belonging to Northumberland. England, in
latitude 55° 40' N., longitude 1° 47' W., 10 miles
southeast of Berwick-on-Tweed and 3 miles north
of the Fame Islands (Map: England, El). It
is about 4 miles long and 2 miles broad, and is

connected with the mainland at low water by
sands 3 miles in extent. On the south coast is

the village of Holy Island, much resorted to by
summer visitors. On the island are several
ruins, the chief of which are the extensive and
sombre-looking remains of the famous Abbey of
Lindisfarne, originally a Saxon edifice, founded
in 635 by .\idan, the disciple of Saint Columba.
There is also an ancient castle, now fortified.

Holy Island fioiirished under Saint Cuthbert. who
died here in 087. In 793 the abbey was de-
stroyed by the Danes. Consult Wilson, Lindis-
farne Churches (1870). Population 700.

HOLY LANCE. The lance with which the
Saviour's side was pierced, and according to one
account, found at Jerusalem by Saint Helena,
carried to Constantinople, and sent from there
in 1492 to the Pope; now preserved in Saint
Peter's. According to another account, it was
lost until discovered by the Crusaders at .Vntioch,
.June 14. 1098. This discovery encouraged them
so that they won a great victory. In 1104 this
l.ance was present<>d to the Byzantine Emperor.
The holy lance plays a pnnninent part in the
legends of the Holy Grail (q.v.).

HOLY LAND. See Palesti.ne.

HOLY LEAGUE. The name given to a num-
ber of i>c)litical alliances in Europe. Of these
the princip;il were the leagues formed ( 1 1 in
1511, by the Pope, Spain, and Venice against
France; (2) in 1527, by the Pope, Francis I., and
Henry VIII. against "the Em[)eror Charles V.:
(3) in 1538. by Charles V. and the Catholic
princes of Germany against the Schnialkaldic
I^eague; (4) in 1571. by the Po]ie. Spain, and
Venice against the Turks; (5) most important
of all, the one formed in 1570 by the Guises,
the Pope, Spain, and the Parlement nf Paris
against the Huguenots. In 1009 a Holy League
(known as the Catholic League) was organized
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by the Catholic States of Germany, with Ba-

varia at its head, in opposition to the Protestant

Union.

HOLY MAID OF KENT. See D.vbto.v, Eliz-

AUETll.

HOLY MOTHER OF THE RUSSIANS.
An epithet originally givon to Moscow, the

former capital nf Hussiu, by the masses of that

nation, and still preserved among the peasantry.

HOL'YOAKE, luM'vok, George .Tacob (1817-

lOOti). An English writer, lecturer, and reformer,

particularly iilentilied with the "coiipcrative move-
ment.' He was born in Birmingham, England;
was educated at the Mechanics' Institution there,

taught mathematics for a time, and while still

young became widely known as a radical in poli-

tics and religion, attracting attention in particu-

lar by his advocacy of the theories of Robert
Owen (q.v.). He early Iwcame especially inter-

ested in the theory and practice of cooperation,

was active in the movement for the organization

of the so-called 'Rochdale Pioneers' in 184.'?. and
subsequently was largely engaged as a lecturer

and writer in the interests of cooperation. In

1842 he was imprisoned for six months for blas-

phemy, his being the last conviction on that

charge in England. Soon afterwards he devised

a moral system, known as 'secularism' (q.v.),

which he advocated in public speeches and in the

press. For a time he was president of the London
iSecular Society, the central organizjition of Secu-

larism. He was instrumental in securing the repeal

of the so-called 'tax upon knowledge' in 1854. He
e<lited at various times the .Vcir .\loral IVorW, the

Reasoner (from 1840 to ISOi!). and the Cause of

the People, in which he contended vigorously for

his views; and published numerous books, includ-

ing: History of the Rochdale I'ionecrs (1857);
The History of Cooperation in England (1875) ;

Life of Joseph Rni/ner fftcplirns. Preacher and
Political Orator ( 1881) ; Self Helps One Hundred
Tears Ago (1890): The Cooperative Move-
ment of To-Day (1801) ; .Si.r/.i/ Years of an Agi-

tator's Life (1802), an interesting though some-

what rambling autobiography; Xature and
Origin of Secularism, Sho\eing that Where Free

Thought Commonly Ends Secularism Begins

(1896) : and Jubilee History of the Leeds Co-

operatire Society (1897).

HOLYOKB, hrd'vAk. A city in Hampden
County, Mass.. 8 miles north of .Springfield ; on the

Connecticut River, and on the Bostim and Maine
and the New York, New Haven and Hartford
railroads (Map: Mas.sachusetts, B .3). It was
originally a part of West Springfield, and
was incorporated as the Third Parish in 1786,

though it was commonly called Ireland Parish,

from the fact that several Irish families were
the first settlers. In 1850 Holyoke was set off

from West Springfield and incorporated as a
separate town; and in 1873 it was chartered as a
city. Its importance as a manufacturing centre
dates from 1847, when the Hadley Falls Com-
pany began to develop the great natural water-

power. The river here falls 60 feet and is

crossed by a dam 1000 feet long, affording the

most valuable power in New England. For
many years it was noted for its paper-mills, but

it now has also extensive manufactures of cot-

tons, woolens, threail, silk, alpaca, bicycles, auto-

mobiles, belting, bricks, screws, wires, machinery,
envelopes, and school supplies. It is an impor-

tant centre for hydraulic engineering, for testing
water-wheels, etc. There arc a public library, a
college of music, city hospital, and House of

Providence Hospital. The Holyoke Scientific So-

ciety has done valuable work in American ar-

chaeology, and has fine collections of Indian an-

tiquities. In the vicinity are many points of

scenic interest, notably Mount Tom (1215 feet),

ascended by an electric railway from Holyoke,
and Mount Holyoke (955 feet), Holyoke is gov-

erned under a revised charter of 1896, by a Mayor,
elected annually, and a city council, two-thirds nf

whose members are elected at large for two years,

the remainder by wards for one year. The sub-

ordinate oflices are filled as follows: appointed
by the Mayor—board of public works, fire com-
missicmers, board of health, city marshal and
a.ssistants, city solicitor, and inspector of milk

;

appointed by the Mayor with the consent of the

council—.sealer of weights and measures and in-

spectors of animals and provisions ; elected by
the council—water commissioners, city physician,

poor overseers, city auditor, and city messengers;
by the people—all others. The annual income
and expenditures of the city amount to about
$1,780,000 and $1,745,000 respectively, the main
items of expense being $50,000 for the police de-

partment, including amounts for police courts,

jails, etc.: $70,000 for the fire department, and
$175,000 for schools. The city owns and operates

its water-works, and has votcii to acquire the gas

and electric-light plants. Population, in 1890,

35,637; in 1900, 45,712. See ilouxT Holyoke
COLUCGE.

HOLYOKE, Moi'NT. A steep ridge of green-

stone 5 miles southeast of Xorthampton, ^lass.,

rising 955 feet above sea-level (Map: Massa-
chusetts, B 3). A carriage - road winds up-
ward to the point where a mountain railway

carries passengers up a precipitous incline to a.

hotel built on the summit in 1821. Tlie view

here obtained of the Connecticut River and valley

has long been famous as one of the finest in Xew
England.

HOLY PHIAL, Oedeb of (Fr. Sainte Am-
poule). Tlie name of an order of knighthood
which formerly existed in France. It was com-

posed of four persons, usually the first in point

of rank, family, and fortune in the Province of

Champagne, who were styled liarons de la Sainte

Ampoule. At the coronation of the French kings,

they were delivered to the dean, priors, and chap-

ter of Rheims, as hostages for the return of the

holy phial in which the coronation oil was kept.

The phial, according to legend, was brought from
heaven by the Holy Ghost in the form of a drve

and put into the hands of Saint Remigiris at the

coronation of Clovis (q.v.). The holy phial pre-

served at Rheims was broken by Ruhl, a member
of the Convention, in 1703, The badge of the

order was a cross of gold enameled white, can-

toned with four fleurs-de-lis, and on the cross a

dove descending with a phial in its beak, and a

right hand receiving it.

HOLY ROMAN EMPIRE, The name now-

given to the Empire erected by Charles the (ireat

(q,v. ), King of the Franks, in Western Europe,

usually dated from his coronation, at Rome, by

Pope f^eo III. in 800; or, more technically, to this

Empire as revived in 962 by Otho the Great (q.v.)

,

In theory the Holy Roman Empire was a con-

tinuation of the Western Empire, which was
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overthrown by the barbarians in 476. When
Charles the Great was crowned Emperor by Leo
HI. he thought of himself as the successor of

Augustus, Trajan, and ilarcus Aurelius, and
styled himself Augustus. This theory prevailed

throughout the Middle Ages. Louis the Pious,

Lothaire I., Louis IL, Charles the Bald, and
Charles the Fat were crowned as Roman emperors.

After the deposition of the latter (887), which
was followed by the disruption of the great
Frankish Empire, the Imperial title was still

held by a few princes, as Arnulf, King of Ger-
many, and Btrenger 1., King of Italy. In 962
Otho the Great, after wresting the royal crown
of Italy from a descendant of Charles the Great,
had himself crowned Emperor of the Romans
by Pope John XII., and inaugurated the Roman
Empire of the Gennan nation. From that time
the King of Germany was usually Emperor.
The Empire consisted of Italy and the lands

whose rulers recognized the overlordship of the

German monarch; but theoretically the Emperor
was the riiler of all Christians in Western Eu-
rope, and some emperors, as, for example, Henry
VI.. dreamed even of a world-wide empire. At
different periods the rulers of Hvmgary, Po-
land, Denmark, .Terusalem, and Cyprus were to

a greater or less extent vassals of the Roman
Emperor. Until the reign of Frederick Barbarossa
the name had been merely 'Roman Empire;'
Frederick added the designation 'Holy,' either to

vindicate its sacred character against the ex-

clusive pretensions of the Church, or else to

describe its chief function as the protection of

that Church. By the close of the thirteenth

century the authority of the German emperors
in Italy was reduced to a mere shadow. At the

close of the fifteenth century the Swiss cut loose

completely from the Empire. In the Xether-

lands the Imperial authority had come to an
end long before their connection with the Em-
pire was declared to be severed in an article

of the Peace of Westphalia (1648).-

The early German kings were elected by the

chief men of the nation with the assent of the
other freemen. Gradually the chief nobles se-

cured almost entire control of the elections, but
there was no fixed mode of procedure. At the

election of I.othair in 112.5. for example, a com-
mittee consisting of ten from each duchy was
chosen to select an Emperor. In the thirteenth

century—by a process of evolution, which it is

not possible to trace now—the number of elec-

tors had been fixed at seven, but there was a dis-

pute as to who were included in the seven. This
was settled in 1.3.56 by the Golden Bull of Charles
IV., which determined that the electoral college

should be composed of the Archbishops of Mainz.
Treves, and Cologne, the King of Bohemia, the
Count Palatine of the Rhine, the Duke of Saxony,
and tlie Margrave of Brandenburg. The Golden
Bull also declared that the electoral votes were
attached to the office, not to the persons, and de-

scended in the case of the lay principalities by
right of primogeniture. This continued to be the
constitution of the electoral college until 1623,
when Ferdinand II. arbitrarily transferred the
vote belonging to the Count Palatine to Maxi-
milian of Bavaria. At the Peace of Wcstphali.a
(1648) an eighth electorate was created for the
Palatinate. In 1602 the ninth electorate, that of

Hanover, was instituted. Tlie Imperial elections

were held at Frankfort-on-the-JIain and the cor-

onation city was Aix-la-Chapelle. The Emperor
at some time during his reign went to Rome to
receive the Imperial crown at the hands of the
Pope. The last ceremony of this kind took place
in 15.30, when Charles V. was crowned at Bologna
by Pope Clement VII. The successor-elect to
the .Emperor of the Romans was styled King of
the Romans.
During the so-called Interregnum following on

the death of the last Hobenstaufen Emperor there
was a double election (12.57), both Richard oi
Cornwall and Alfonso X. of Castile being made
Emperor, one receiving four votes and the other
three. Their election may be taken to illustrate

the theory held by some at the time, that a man
of any nationality might be chosen to the Em-
pire; but their total failure to obtain anything
but the mere Imperial title proved that as a
matter of fact the sovereignty of the Holy Ro-
man Empire could be held only by a Germanic
prince. After 1438 all the emperors but two be-

longed to the House of Hapsburg.

Charles the Great and his immediate succes-

sors followed the old German custom of calling

together, at frequent intervals, the nobles and
freemen for consultation about the public wel-

fare. As feudalism developed these assemblies
ceased, and the Emperor called together only
such of his vassals as he chose. Their meet-
ings were called Imperial Diets {Reichstage)

.

In the thirteenth century the cities became very
influential, and consequently their representatives

were summoned to the Diets. As the power of

the emperors declined, the Diets took a more
prominent part in the administration of the Em-
pire. Their functions were judicial as well a3
administrative. In the fourteenth century it

came to be fixed that the Diet consisted of the
three classes : electors, princes, and representa-
tives of the cities. The lesser nobility had no
voice in the Diet. But the power of the Diet was
slight, because it was concerned only with Im-
perial matters, and the Empire had ceased to be
of real importance as a factor in European poli-

tics. This was clearly shown in 1496, when >Iaxi-

milian I. attempted to unite the Imperial estates

against the French invasion of Italy. The Diet
which he summoned did nothing to check the
French, but with the Emperor's consent created
the Imperial Chamber (q.v.) a supreme tribunal
for the preservation of peace within the Empire.
It consisted of a president and sixteen members,
who could not be removed from office. It held
its sessions at Frankfort, Speyer. and other cities

until 1698. when it was established permanently
at Wetzlar. Gradually the Imperial Chamber
became an important factor in the maintenance
of peace within the Empire. The Emperor was
jealous of it, as he had no control over it. Con-
sequently he attempted to transfer some of its

authority to the Aulic Council (q.v.), a some-
what similar body for Austria, which was under
his control. During the tirst half of the six-

teenth century the -Aulic Council interfered in the
affairs of Italy, the Netherlands, and other por-

tions of the Empire. After that time, however,
it was again restricted to Austrian interests

alone.

The Empire came to an end in 1806. when
Francis II. resigned the Imperial crown after

having assumed (1S04) the title of Emperor of

Austria. After the time of the Hobenstaufen,
whose dj-nasty came to an end in 1254, the Em-
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jiirp rnpidly sank in importance, and owed any
ii'ul autliurily wliioh it possessed to tlie strength

of the ruler who was Emperor. .Still tlie piis-

x'ssidu (if the title gave some additional pres-

tige. By the Peace of Westphalia (l(i48) the
liciiiils which held the Empire together were
greatly loosened, the right being accorded to the

iiullvidual Stales to enter into foreign alliances.

In the eighteenth century Voltaire said of the

Holy Koman Empire that it wixs neither holy,

nor Koninn, nor an empire. During its earlier

existence, however, it was a very im|)ortant fac-

tor in the history of Europe. Consult: Uryce,

The }loly Roman Empire (London. ISIM) : Kisli-

er. The Mcilicnal Empire (2 vols.. London. IS'.IS).

Sec Okrmany; Italy, and the articles on the

individual cmiierors, with the books cited.

HOLYROOD (ho'li-rofid) PALACE. Tlie

fornur residence of the .Scottish l\.iiig> in Edin-
burgh. It was rebuilt between KiTl and IGTO by
King Charles II. of England from the designs of

Sir \\illiam Bruce of Kinross, after the almost
total destruction by tire in 1500 of the prior pal-

ace built by James IV. It occu])ies the site of

the famous Augustinian Abbey of the Holy Rood
erected by King David I. in 1128, at the place

where, according to a fabulous story, he was
miraculously saved from the attack of a hunted
stag by the interposition of the lost holy cross or

rood which fell from the stag's antlers into the

King's hands, ami at the sight of which the ani-

mal turned and lied. The black rood of Scotland,

as it was called, was brought to Scotland by

Saint Margaret about the year 1070 and became
one of the kingdom's heirlooms. It is known to

have falKn into the hands of the Englisli at

the battle of Neville's Cross in I34(i, but its

disappearance, in course of time, gave currency

to the above fable. The sole remains of the ab-

bey are the ruins of the church which, anciently,

was a safe refuge for criminals, and remained so

for debtors until the abolition of imprisonment
for debt in 1880. Ilolyrood is interesting as the

scene of many historical events, including the

term of Queen Mary's residence and of Rizzio's

murder in 1500. It is the occasional residence of

the liritish sovereigns, and since the death of

(^ueen Victoria has undergone thorough renova-

tion. Consult: Jlislorieal Description of the

Monastery and Chapel Royal of Ilolyrood

House (Edinburgh, 1819) : Wilson, Memorials of

Edinburgh (Edinburgh. 1848).

HOLY SEPULCHRE. The place where .Icsus

was cntonilicil. According to the New Testament
data, the sites of the crucifixion and burial of

Jesus were not far apart (.John xix. 41), out-

side .lerusalem (Heb. xiii. 12), and near a road

(Mark .\v. 29; Matt, x.xvii. 39). The tomb it-

self was in a garden (John xix. 41). and ap-

parently on a slope. The place of erucilixion

was called Golgotha (Mark xv. 22: ilatt. xxvii.

33; .John xix. 17), an Aramaic word meaning
skull. Calvary is but the anglicized form of the

Latin call aria, skull. There is no evidence for

supposing that the locality was sufficiently ele-

vated to be called a hill or mount. The Gospels
imply that the site was well known when they
were written, but the references are ^ot full

enough to make a modern identification easy or
certain.

The traditional site of both Golgotha and the
tomb of Jesus is that now covered by the Church

of the Holy Sepulchre, 400 to 500 yards west
of the northern part of the llaram csh-.*<herif, or

temple area, and will within the niodcin city

of .lerusalem. Here Conslauliiic the Crcat built

a beautiful church on the spot then supposed to

be the place of the Ascension. This idenlilication

was not seriously disputed until Jonas Korte,

in 1741, claimed that, being within the city walls,

it could not be correct. Korte 8U])posed that

the modern north wall was in existence at the

lime of the crucifixicm. but in fact it was built

later. In 1841 ICdward Robinson, in his tiihlienl

J'esearehcs, disputed the correctness of the tradi-

tional site, on the supposition that the second
wall of .Jo.sephus— i.e. the north wall in Christ's

day—])assed to the north of it, and in that case

it must have been within the city. Since Robin-

son, this has been felt to be the chief and fatal

obstacle to the view that the modern church
actually covers the si>ot where Jesus was buried.

But the excavations and measurements of Conrad
Schick (1888 and later) have made it all but
certain that the wall injChrists day lay south

and east of the disputed site, which therefore was
outside the city, and may well have been the
scene of the crucifixion and burial. Of other

proposed sites, two, both outside the modern
city, near the Damascus Gate, have received

strong support. The question is still unsettled,

but the drift of competent opinion is toward
acceptance of the trailitional view.

A few years after the crucifixion, the northern

area of Jerusalem was inclosed by a third wall,

as it was becoming thickly settled. There is no
reason to suppose that the early Christians forgot

where the crucifixion and burial had occurred,

though there is no probability that they venerat-

ed tlie place as holy. In the Jewish war with

Rome (00-70). this part of the city was occu-

pied by the Roman army preparatory to the

assault on the second wall. Krom its capture by

Titus (70) to the rebellion of Bar-Cochba (132-

35), the city was practically in ruins, though
not entirely desolate. After suppressing this

rebellion Hadrian rebuilt Jerusalem as a heathen

city, calling it .Elia Capitolina, and absolutely

forbidding .Jews to enter it. On the site of the

temple a shrine to .lupiter was built, and on that

of the supposed tomb of .Jesus a temple to Venus
was erected (by Hadrian or one of the later em-
perors). Incidentally this may be evidence that

even then Christian tradition pointed out that

spot as worthy of veneration. In the third cen-

tury the lioly places of the city and vicinity began
to attract pilgrims from various parts of the

Empire, though there is no evidence that any
visited this particular spot. In the fourth cen-

turj' the pilgrimages became more popular, and
when through Constantine I. the Empire became
nominally Christian, it was but natural that the

Emi)eror. urged on, doubtless, by his mother,
determined to rescue the holy sepulchre from
oblivion and disgrace. What guided Constantine

in selecting this spot was. without doubt, the

tradition already current. On removing the ac-

cumulated rubbish, the workmen came upon a
rock tomb. So astonishing was this coincidence

that it was counted as simply miraculous that

the precious grave, so long hidden away, should

at last have come to light. Legends soon began

to multiply—e.g. that Helena, Constantine's

mother, miraculously discovered the true cross

near by. of which Eusebius, the contemporary ^
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and well-informed witness, says nothing. (See

C'Koss, Invention of the.) Constantine now
built here a magnificent church. Over the grave

was erected a beautiful gilded dome ojien to the

skv, supported by columns and surrounded by a
wall, the inside diameter being about 0.5 feet.

From the rotunda eastward extended the basilica,

250 feet in length, with its nave and two aisles,

the nave ending in a semicircular choir. Still

further to the east, connected with the ba-silica

by tlaee gateways, was the atrium, surrounded
with colonnades and containing basins for the

customary aldutions. From the atrium three

gates led out into the propyl.Tum, which connect-

ed the whole edifice with the market street to the

cast. The entire length of the church or cathe-

dral so constructed was about 475 feet. It was
due. doubtless, to the necessities of the situation

that the propylteum and atrium were to the east

rather than, as usual, west of the basilica. In

the south aisle, a knob of the native rock, with a
cleft in it (the grave of Adam, according to

legend
) , rose a few feet above the level of the

floor, inclosed within a silver fence. This was
supposed to be the rock in which the cross was
set—i.e. Golgotha proper. In a.d. 330. ten years

after its foundation, Constantine's church was
dedicated by the Synod of Tyre. For nearl.y three

hundred years the edifice remained intact, famed
for its beauty, one of the chief attractions for the

numerous pilgrims constantly visiting Jerusalem.

During this period legends grew apace, and nu-

merous miraculous events were associated with
the locality. In 014 the church was destroyed,

at least partially, by the Persians under Chosroes

11. Steps were taken at once by Modestus, acting

Bishop of Jerusalem, to rebuild the edifice, and
after ten years' labor, ((il6-26) the work was com-
jdetcd. The new buildings were not of the same
plan or dimensions or beautv' as their predecessor.

The rotunda was rebuilt as a separate church

—

nf the Resurrection—and on the site of the large

basilica of Constantine a smaller one, the Mar-
tyrium, over the place where the cross was said

to have been found, was erected. Southeast of the

rotunda a new church in honor of the Virgin was
built, while over Golgotha, now outside of the

basilica, a chapel was placed. These edifices re-

mained, with occasional damage and consequent
repairs, until their destruction by Hakim, Caliph

of Egypt, in 1010. With the assistance of the

Byzantine Kmperor they were restored in 1048,

with soiue changes , of plan. In 1140 the Cru-
saders began a general rebuilding of all the edi-

fices on a larger scale. The new church was dedi-

cated .luly 15. 1149, but not completed until

11G8. Tlie Church of the Crusaders was de-

stroyed in 1-244. but again rebuilt (c.lSOO). Ex-
tensive alterations and improvements took place

in 15.'i5 and 1710. In 1808 the rotunda was
burned and much other damage done to the west-

ern Iniildings. The restoration, the work of the

Greeks and Armenians, was coniiileted in 1810,

Since that time, with the exception of the re-

newal of the dome in 1808 by Napoleon III. and
Alexander II. of Russia, the buildings have un-
dergone no serious alteration.

For plan of the present buildings, with extend-

ed descriptions, consult Baedeker's Pnlestiiir niul

fit/rin (Leipzig, 1808) : for the plan and extent
of tlie biiildings of Constantine, ^lommert. Die
heilifir (Irnhralnrchc ~w Jenisnlem in ihrem tir-

spriinglickcn Zustandc (Leipzig, 1898) ; for the

best bibliography, Guthe's article in the Hauck-
Herzog Rvulcncyklopiidie (Leipzig, 1899),

HOLY SEPULCHRE, Knights of the. An
order of knighthood instituted, probably by Pope
Alexander VI., for the guardiansliip of the Holy
Sepulchre, and the relief and protection of pil-

grims. The Pope was originally the grand mas-
ter, but he subsequently ceded his rights to the
Guardian Father of the Holy Sepulchre at Jeru-

salem. The knights were held to strict rules of

honor, faith, and purity, but in return they had
the most unusual and extraordinary privileges

conferred on them. They were' exempt from taxa-

tion, could marry, could, as an organization, pos-

sess property, could legitimatize bastards, and
could cut down and bury the bodies of criminals
wlio had been hanged. After a temporary union
with the Hospitalers, the order was reconstructed

in 1814, both in France and in Poland, and is still

in existence, its members being chosen by the

Guardian of the Holy Sepulchre out of noble and
devout pilgrims. The badge of the order con-

sists of a cross potent of red enamel, with four

similar smaller crosses between its arms, sur-

mounted by a crown and held by a black ribbon.

The collar is made up of small crosses like the

badge,

HOLY SPIRIT. See Holt Ghost.

HOLY SPIRIT PLANT, or Dove Plant.
Names given to a species of orchid, Peristeria

data, found in Central America, especially in

the vicinity of Panama. It is an epiphytic orchid,

with large, striated green pseudobulbs, which
bear three to five lanceolate leaves, often a yard
long and six inches across. The (lower-stem

springs from the base of the pseudobulbs. and is

four to si.x feet high, a third of its height bear-

ing creamy-white, fragi-ant flowers, an inch or

more in diameter, the inner part of which is often

tinged with crimson or other shades of red. The
name is derived from the shape of the united

column of style and stamens. Tliis column re-

sembles a conventional dove hovering with ex-

panded wings in the vase formed by the petals.

It is used in religious festivals in Central .\meri-

ca as svnnbolical of the Holy Spirit; hence its

name, 'el spirito santo,' See Okchid,

HOLY STONE. A miraculous rock at .\rd-

more, Ireland, which is said to have floated from
Rome with robes, a bell, and a lighted taper for

Saint Patrick,

HOLYSTONE. A piece of soft stone, usually

sandstone, used in scrubbing decks. To holy-

stone a deck is to scrub it, using holystones.

Holystones are smooth on one side at least, and
have a small depression on the other to receive

the end of a handle or stick by which they are

puslied back and forth. To increase the scrub-

bing power of the stones, the decks are wetted
and sand is sprinkled over them prior to holy-

stoning. The derivation of the term is supposed

to be ifroni the fact that holystoning used chiefly

to be done on Saturday as a preparation for

Simday ins]x>ction. cliurch, etx;.

HOLY THURSDAY. See Ascension Day:
Holy Wffk.
HOLY 'WAR, The. ( 1 ) The first of Thomas

Fuller's historical writings (1039). It is a his-

tory of the Crusades, and very popular up to

the time of the Restoration. (2) .\ religious

allegory, explained on the title-pages as "made
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by Shaddai upon Diabolus," by John Bunyan
(1682).

HOLY WATER (Lat. aqua bencdicta).

WiiUr blessed by a priest for religious uses, and
employed in the Koman Catholic and Oriental

churches. In most ancient religions, the use of

lustral or purifying water not only formed part

of the public wor^liip, but also entered largely

into the |M?rsonal acts of sanclitication presirihed

to individuals. The Jewish law contained many
provisions to the same eirect; and Christ, by esUib-

lishing bajilism w ilh water as the necessary form

of initiation into tlie religion instituted by llim,

gave His sanction to the use. The usage of

sprinkling the hands and face with water before

enti-ring the sanctuary, which was prescribed

in the Jewish law, was retained, or at least

very early adopted, in the Christian Church. It

is expressly mentioned by Tertullian in the end

of the second centun,-. And that the water so

employed was blessed by the priests we learn

from Saint Jerome, and from the Apostolic Con-

stitutions, which contain a fonnula for the pur-

pose. That now given in the Roman missal and
ritual has been preserved unaltered from the

sacramentary of Saint Gregory. It includes an
exorcism (q.v.) and the admi.xture of salt which
has been blessed. The water so prepared is

sprinkled by the priest on the congregation be-

fore high mass (this rite being called the As-

pergc.i, from tlie first word of the anthem which
IS s\ing during its progress), and is publiclj' em-
ploj-ed as part of the rites for funerals and for

the blessing of various objects and persons ; that

used in the consecration (q.v.) is prepared in

a special manner. The ordinary holy water is

also used privately by devout Roman Catholics

on entering and leaving the church, and at other

times. It is considered by them as included

among sacramentals (q.v.). Although it is difli-

cult to fix the precise time, it cannot be doubted
that the practice of mingling salt with the water

is of very ancient origin.

HOLY WATER VASE, or Stoup. A recep-

tacle, known in France as bcm/icr, for holy water,

placed at the entrance of Roman Catholic

churches, so that those who come in or go out

may dip their fingers in it and cross themselves.

It is frequently in the form of a shell and usually

attached to the wall. The kind of a vessel known
as pild in Italy stands on a base of its own.

HOLY WEEK, The week immediately pre-

ceding Easter, and especially consecrated to the

commemoration of tlie passion of Christ. In the

Roman Catholic Church, the special characteris-

tics of the celebration of the Holy Week are in-

creased solemnity and gloom, penitential rigor,

and mourning. If any of the ordinary Church
festivals fall therein, it is transferred till after

Easter. All instrumental music is suspended in

the churches, the altars are stripped of their

ornaments, the pictures and statues are veiled

froni public sight; manual labor, although it is

no longer entirely prohibited, is by many persons

voluntarily suspended; the rigor of fasting is

redoubled, and alms-deeds and other works of

mercy sedulously enjoined and practiced. All

Church services of the week, moreover, breathe

the spirit of mourning, some of them being spe-

cially devoted to the commemoration of particular

scenes in the passion.

Palm Sunday commemorates the triumphal

entry of Christ into Jerusalem, and is observed

by the blessing of palm branches, which are car-

ried in the jirocession as they were by the |M;op!e

of Jerusalem on that day. Spy Wednesday is

the old English name for the day which com-

memorates the betrayal of Christ by Juiias. Holy
Thursday (also called Maundy Thursday) is

the commemoration of the Last Supper and tho

institution of the Eucharist. With this in mind,

white vestments are worn at the mass (only one
mass is celebrati'd on this day), after which tho

altars are solemnly stiipiK'd and washed by the

clergy. (See also FooT-\\ a.shi.ng.) The matins

of the last three days, generally sung on the pre-

ceding evening (see Tknkuk.k), constitute an
impressive service. On (iood Friday tlic mass is

not celebrated, the day being the ecimnic'moration

of the one sacrifice of the great High Priest; but

a special service is held, called the 'mass of the

presanctificd,' includiifg the communion of the

])riest from the host reserved from the previous

day on the 'altar of repose.' ( For the ceremony
of the 'adoration of the cross,' see Cross.) Holy
Saturday was in the earliest times set aside for

the solemn administration of baptism and orders;

the present services of the day begin to partake of

the gladness of Easter (q.v.). In the Anglican
communion the observance of tho week in a

similar sjiirit is prescril>ed, and the Scripture

selections all have a bearing upon the events com-

memorated. Good Friday is a legal holiday in

England and Ireland, and its observance is large-

ly increasing, even among the non-liturgical de-

nominations throughout the English-speaking

world.

HOLYWELL, hr/li-wel. A municipal and
Parli;nii<iitaiy borough and market-town in

Flintshire, North Wales, 4VL> miles northwest of

Flint (Map: England, C 3). It has limestone

quarries, coal and lead mines, and numerous
establishments for smelting, manufacturing shot,

zinc, etc. There are also manufactures of cot-

tons, flannels, and galloons, paper, and Roman
cement. Holywell owes its origin to the re-

nowned well "of Saint Winifred, which is said

to be the most copious spring in Britain. Its

waters were believed to be efficacious in curing

diseases, and are still resorted to by Roman
Catholic pilgrims. The well is covered by a fine

Perpendicular chapel attributed to Margaret,

mother of Henry \'1I. In the vicinity are re-

mains of the old Saxon Abbey of Basingwerk. and
in the town is Saint Buenos College for Roman
Catholic priests. Population, in 1891, 2894; in

1901, 2652.

HOLZ, h6lts, Arxo ( 1863—) . A German poet

and critic, born at Ra.stenburg. Before he was
nineteen he was engaged in journalism, and in

1882 published a volume of poems, Klinginshcrz,

which won the Augsburg Schiller Prize. In a
second volume, Deutsche Weisen (1884), written

with .Tersehke, and in the liuch dcr Zeil (1885

and 1802). his extremely modern tendency ap-

pears, and the attention to details and the at-

tempt at photographic realism is carried even

further in \tiic (llri.ie (1S02), in wliicli he

collaborated witli .Johannes Sclilaf. His real-

istic theory is further illustrated in the plays

Socialarist'okraten (1896) and Die Blcchsrhmiede

(1902), the latter a satiric dialogue, and is de-

fended by Holz in Die Kunst (1891 et seq.),

and Revolution der Lyrik ( 1899)

.



HOLZBAUER. 165 HOME.

HOLZBAXTER, hults'bou'er, Ignaz (1711-83).
An Austrian composer, born in Vienna. Despite
the opposition of his parents, wlio intended him
for the law, he studied music, and in 1745 be-

came kapellmeister to Count Rottal and at the

Court Tlieatre of Vienna. He was later kapell-

meister at Stuttgart and at Mannheim. He
spent much of his time in Italy, wliere most of

his operas were produced. They were popular,
and include: II fujlio delle selve (17.35); Ales-

sandro ttell' Indie (1750) ; and La clrmcnza di

Tito (1780). lie composed, in addition, a great
quantity of Church music, and excellent con-

certos, string quartets, and 196 symphonies. He
died at Mannheim.

HOLZSCHUH, holts'shoo, Dietrich. A Ger-
man pretender, also called Tile Kolup. He laid

claim to the throne as Frederick II., who died in

1250. In Cologne (1284) his claim was ridi-

culed, he was ducked in a sewer, and driven from
the citj'. At Neuss he fared better, and in 1285
went to \A'etzlar and there held court; but on the
ajipinach of Rudolf he was turned over to the

King and was burned as a heretic (1285). Con-
sult: Meyer, Tile Kolup (Wetzlar, 18G8), and
Telri, "Der falsche Friedrich," in vol. ii. of

Zciischrift des Bergeschen Oeschichtsivereins
(Bonn, 18C4).

HOMAGE (from OF. homage, hommage, Fr.
hommage, Prov. homcnatge, homenage, from ML.
hominaiicum, homage, from Lat. homo, man).
In feudal law, the formal acknowledgment of the
service which the vassal owed his lord. The form
was ordinarily as follows : The vassal knelt be-

fore his lord, placed his hands between his lord's

hands, and declared himself the lord's vassal for

his, fief. The lord then gave him a kiss and raised
him from his knees. Homage and fealty (q.v.)

were usually parts of the same ceremony, but
were not synonymous. Consult Luchaire. Manuel
rfc? institutions fran^aises (Paris, 1892). See
Feudalism.

HOMAGE ANCESTRAL. An ancient form
of English land tenure of a privileged character.
It was a form of the tenure of free and common
socage (q.v.) and existed "where time out of
mind a man and his ancestors had held by hom-
age" only, in lieu of all other services. The
alienation of an estate held by homage ancestral
converted it into an ordinary socage tenure by
homage, and freed it from the peculiar privileges
which attached to it by virtue of its ancestral
character.

HOM'ArONO'TTIS (Neo-Lat., from Gk. i^a-
X6i, hotnalos, level + vCitov, noton, back). .\

genus of fossil trilobites of large size, found in

the Silurian and Devonian rocks, and character-
ized by the absence of trilobation of the thoracic
segments. See TRiLoiilT.\.

HOM'ALOP'SID.ffi. See Herpeton.

HOMAT'ROPINE (from Gk. i^6t, homos,
same + Eng. atropine, from Neo-Lat. atropina,
from .1 tropa, deadly nightshade, from Gk. 'Arpoiros,

Atropos, name of one of the Fates, the inflexible,

from a, o, not + Tpiirot, tropofi, a turning, from
•rpiireiv, trepein, to turn). A by-product in the
manufacture of atropine, used chiefly in prepar-
ing the eye for examination. For this purpose
the hydrobromate, which is freely soluble in
water, is employed. Its action is similar to
that of atropine, but less powerful and less pro-

longed. The dilatation of the pupil passes off

in from 24 to 36 hours, while that resulting
from atropine lasts several days. Homatropine
is often combined with cocaine when used for
dilating the pupils. For internal use it is in-

ferior to atropine.

HOMBTJRG VOR DER HOHE, hAm'boorK
fur der he'e. A fashionable watering-place,
largely frequented by English, in the Prussian
Province of Hesse-Nassau, situated at the foot
of the Taunus Mountains, 11 miles northwest of
Frankfort (Map: Germany. C 3). It has an
old castle which formerly belonged to the land-
graves of Hesse-Homburg, and is now used by
the Prussian royal family. The landgraves re-

sided here from 1622 to 186G. The elaborate
Kurhaus contains a museum of antiquities. The
splendid gambling resort here was closed in 1872.
The chief mineral spring is the Elisabcth-Brun-
nen, the water of which is very rich in salts, and
is extensively exported. Other springs are rich

in iron, and the waters of several of the springs
are only used for bathing. The annual number
of guests e.xceeds 12,000. Homburg has some
manufactures of machinery and soap. Popula-
tion, in 1900, 9635. The environs are delightful.

Remarkable remains of extensive Roman in-

trenchments are to be seen in the vicinity.

HOME, Daniel Dunglas (1833-86). A Scotch
spiritualist medium, bom near Edinburgh. He
was descended on his mother's side from a High-
land family noted for its gift of '.second sight.'

When a child he was brought to the United
States, and before he was twenty he was widely
known as a medium. t)n the testimony of Wil-
liam Cullen Bryant, Professor Wells of Harvard,
and other well-known men, it is recorded that
knocking on the walls, the sliding about of the
furniture, and the 'levitation' of the medium
himself in the air occurred without the slightest

recourse to trickery so far as they could observe.
When he returned to England in 1856, his seances
were atteniled by many prominent people, in-

cluding Robert Browning and his wife. Mrs.
Browning is said to have believed in spiritualism,
but her husband disbelieved, and was inspired to
write Mr. Sludge, the Medium. In 1856 Home
became a Catholic while at Rome; but in 1864
was expelled from the city as a sorcerer. Dr.
Robert Chambers and Dr. Lockhart Robertson
were among his converts, and a number of scien-

tists were convinced of the genuineness of his
powers, including Sir William Crookes, who pub-
lished an account of the experiments made with
him, entitled Researches in the Phenomena of
Spiritualism (1874). In 1866 Home became sec-

retary of the Spiritual Athenanim, for the propa-
gation of spiritualism. He instituted a vigorous
campaign ajiainst professional mediums and scru-
pulously abstained from taking money at his
sfances. He published Incidents in Mg Life (2
vols., 1863-72), and Lights and Shadoirs of Spir-
itualism (1877). Consult: Madame Home, D.
D. Home: His Life and Mission (London, 188s),
and The Gift of D. D. Home (ib., 1890).

HOME, Sir Everaro (1756-1832). An Eng-
lish surgeon, born at Hull, the son of an army
surgeon. He studied at Westminster School, and
in 1773 resigned a scholarship in Trinity College,
Cambridge, to study under .John Hunter (q.v.),

who married Home's sister. Home was long con-
nected with the College of Surgeons, was its pro-
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fessor of anatomy and surgery, later master, and

in 18'21 its first president. It seems imj^ssibU' tu

fieo llunie from censure for burning Hunter's

valuable manuscripts, of wliicli lie was cu^Uxlian,

or from the charge of using them in his work on

Vomparalice Aiwluniy (1814-23), which gains

what value it has from that fact. Among Home's

other writings are: The Properties of I'us, which

won a gold medal from the Lyceum Medicura

Londinense (1788) ; a biographical notice of Hun-
ter, preii.xed to Hunter On blood, liillmiitiiatioii,

and (lunshot Wounds (17!)4) : I'nielical Observa-

tions on the Treatment of ,Slrietures in the

Vrellira and (ICsophagiis (1795) ; Observations on

the Treatment of Ulcers on the Legs (2d ed.

1801); Practical Observations on the Diseases

of the Prostate (Hand (1811-18); and On the

I'ormation of Tumors (1830).

HOME, He.nry, Lord Kames (169G-1782). A
Scottish judge and author, born at Kamcs. He
entered the bar in 1724, was raised to the bench

in l~b2, with the title of Lord Kanies. and was
made one of the lords of judiciary in 17G3. As a

coar>e but able judge, he is mentioned by Scott

in liedgauntlet (eh. i.). In 1728 he published

Remarkable Decisions of the Court of Session

from filii to 77,.'.S. The materials for this work
were in 1741 embodied in his Dictionary of the

Decisions of the Court of Session during its whole

history. He is best known, however, by Essays

on the Principles of Morality and Xutural Pcli-

gion (1751), containing a solution of the ques-

tion of human freedom, which brought on him
the suspicion of infidelity: Introduction to the

Art of Thinking (170)1) : and. above all, the cele-

brated Klemcnts of Criticism (1702), the work
on which his fame now chiefly rest.s. In 1774

appeared his Sketches of the History of Man.
While thus occii])ied with judicial and liter-

ary labors, he took a very active interest in

agriculture, writing a useful tract entitled The
Gentleman Farmer, Being an Attempt to Improve
Agriculture by Subjecting It to the Test of Ra-
tional Principles (177G). His last work, Loo.se

Thoughts on Education (1781). was written in

his eighty-fifth year. Consult Lord Woodhouse-

lee (A. F. Tytler). Memoirs of the Life and
M'rilings of Home (Edinburgh, 1807).

HOME, John (1722-1808). A Scottish dram-

atist, born at Lcith. He was educated at the

University of Edinburgh, and prepared for the

Church. During the uprising of 1745 he fought

as volunteer on the Hanoverian side. In 1747

he became minister of Athelstaneford, in East
Lothian, where he wrote his famous tragedy of

Douglas. Performed at Edinburgh in U.'ifi. and
at London in 1757. it was received with enthusi-

asm. For his plot Home used the popular Scot-

tish ballad of Childe Maurice, and in a less de-

gree Shakespeare's Othello. The play, though

turgid in diction, has great merits. It was the

best English tragedy since Otway. The clergy

of the Scottish Kirk, opposed to the theatre on
principle, were scandalized by the production.

After a bitter controversy Home resigned his

charge (1757). He became secretary to Lord

Bute, tutor to the Prince of Wales (afterwards

George III.), and received liberal pensions. In

1770 he married and returned to East Lothian,

and after a time settled in Edinburgh. Besides

Douqlns. Home wrote other plays, which either

failed or met with moderate success. Among

them are: Agis, Aquilcia, Fatal Discovery, Alon-

;o, and Alfred. He also wrote a History of the

Rebellion of J7'iu. Consult Works, with memoir
by Henry Mackenzie (Edinburgh, 1822) ; and for

Douglas alone, U ilson, Poets and Poetry of Scot-

land (London, 1875).

HOME AS FOUND. A novel by J. Fcnimore
Cooper (ls:fS). IL is a sequel to Homeward
Hound, and, like it, is a criticism of American
social conditions.

HO'MEK. A city and the parish-seat of Clai-

borne l'ari>h. La., 50 miles east by north of

Slirevciiort; on the Louisiana and Northwest
Railroad. It is the commercial centre for a jiro-

ductive cotton-growing district (Map: Louisiana,

CI). Population, in 1890, 1132; in 1900, 1157.

HOMER (Lat., from Gk. 'O/uijpos). A name
for the early epic jjoctry of Greece. The Ic-s

critical of the ancients attributed to Homer many
minor poems, as tlic Hymns, the Murgites, the

late Hatrachomyomachia (Battle of the Erogs

and Mice), and many of the lost so-called Cyclic

Epics, dealing with the early legends. To the

more thoughtful he was the author of the Iliad

and the Odyssey. The skeptical 'sejiarators'

(chorizontes) denied him the Odyssey. To us

he is the unknown poet who cliielly shaped the

Iliad and possibly the Odyssey. His dale is

placed by Herodotus about u.c. 850; by the mod-
erns, anywhere from 900 to 1100. At any rate,

he is the first name in European literature. The
Iliad is an episode in the legendary siege of Troy,

or Ilium, a real town of which Schliemann has

excavated the remains at Hissarlik, a hillock

in Xorthwestern Asia Minor. This siege is prob-

ably an idealizati(m of the prolonged struggles

of Achican and .Eolian invaders from Greece

with the old (Phrygian?) possessors of the soil.

In the legend it is undertaken to recover the

beautiful Helen, wife of King Menelaus of

Sparta, who had eloped with Paris, son of King
Priam of Troy. In the tenth year of the war
Achilles, the Acha-an (Thcssalian) hero, quarrels

with the commander-in-chief, Agamemnon, King
of Myeena-, about a captive girl, BriseTs, and
sulks in his tent, to the great loss of the Greeks,

until aroused by the death of his dearest friend

Patroclus. Then he hurls himself into the battle

again and slays the slayer. Hector, the chief

bulwark of Troj-, with whose solemn burial the

])oem concludes.

The Odys.iey relates, likewise in twenty-four

books, the surprising experiences of Odysseus
after the ten years' siege of Troy, wandering for

ten years more, yearning to see the rocky isle

of Ithaca. Underplots describe the life of his

faithful wife, Penelope, persecuted by the im-

])ortunat€ wooing of rude suitors, and the ad-

\entures of his son, Telcmachus. who in the

tenth year goes forth in search of his father. In
the end, Odysseus returns, joins Telcmachus,

slays the suitors, and is at last recognized by
Penelope. A literature does not thus begin with
two long artistic and skillfully constructed epics.

We must assume behind the Iliad shorter epic

ballads such as the bard Phemius in the Odyssey
chants to the suitors, and Demodocus recites at

the Pha-acian Court, hymns to the gods, and
songs of the 'glory of men,' such as Achilles, idle

in his tent, sings to the music of a lyre won
from the spoils of a captive town. The system-

atic mythology of the poems, the number of
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clearly defined personalities which they present,

the profusion of detail about things and per-

sons and places, their literary art, poetical dic-

tion, and mastery of the hexameter—all these

things presuppose a long historical and literary

development. But of this we know nothing ex-

cept by analogy- and inference from the poems
themselves. The manifestly spurious ancient

'lives' are hctions, in many cases fashioned from
minor poems attributed to 'Homer.' Homer,
they tell lis, was born of the nymph Critheis

and the river Meles (at Smyrna), and hence
called Jlelesigenes. The name 'Homer' was vari-

ously derived from the Greek word for hostage,

because he was a hostage in youth, or from a
dialectic vord for blind, because he lost his sight.

Homer, the 'Lives' continue, wandered from city

to city of Asia Jlinor earning his bread by rccit

ing his poetry or by 'teaching,' and immortalized
by name in his poems many of those who treated

him kindly. Some poems he actually gave to

others who won fame by them— to Stasinus of

Cyprus, e.g. he gave as his daughter's dowry the

C'ljiiria, one of the so-called Cyclic Epics, of which
only a few fragments remain. He died, as an
oracle had foretold, through chagrin at his in-

ability to read the riddle of the fishermen : "What
we caught we left, wliat we caught not we bring,"

which referred not to fishes, but to an animal
more 'familiar to man.' After his death, '"Seven

cities claimed the mighty Homer dead, where liv-

ing Homer begged his daily bread."

All this and much more is fable. Modern
scholars ask, rather: What is the origin of epic

poetry in Greece? Can we detect in the Iliad

traces of the ballads or shorter lays out of

which we may conceive it to have been composed?
Can we break up the Iliad into two chief groups
of lays—the wrath of Achilles proper, and the

general picture of the siege of Troy, by which
this original framework was enlarged? What
features of style, language, and manners mark
the Odyssey as later than the Iliadt W'hat parts

of the Iliad most resemble the Odyssey in these

features? Can we dissect the Odyssey into a

'return of Odysseus' and a 'Telemachiad'? Was
the 'stor\' of Achilles' originally composed in

Thessaly in the .T^olic dialect, then transferred

to the scene of the struggles of early Greek
colonists in Xorthwestern Asia Elinor, and final-

ly Tonicized, enlarged, embellished, and chanted
I'y minstrels in the halls of Ionian nobles and
merchant princes on the Lydian coast? Does the

Odyssey reflect the travelers' tales brought back
to Ionian seaports by the first navigators of

the F.uxine and the ilediterranean? What is

the precise relation of the life depicted by Homer
to tiie traditional legend of early Greek history

on the one hand, and on the other to the appar-

ently similar civilization revealed at Troy, My-
een:c, and Tiryns by the spade of Schliemann,
and conjecturally carried back to the third mil-

lennium n.o. by recent discoveries in Crete?
These questions are debated by specialists, but

with little imanimity of result. Meanwhile the

Iliad and the Odiissey abide. They may be stud-

ied: (1) As a picture of early Greek life; (2) as

literature: (3) in their historic influence.

Homer is the most objective of poets. In him
mind has not yet been turned back upon itself.

It is a mirror of the world. If the heroes dine,

the ox is consecrated to the gods, slain, cut up,

roasted, carved, and sensed up in our presence.

We assist at all the details of the hero's toilet,

or of his arming for battle. Homer does not
enumerate the parts of a ship or a bed; but he
shows us Odjsseus building the craft that is to

bear him away from the isle of Calypso, or the
bed whose secret reveals his identity to Penelope,
We watch every step in the launching of the ves-

sel that bears Chryseis back to her father. We
are not merely told that the ox sacrificed by
Xestor has gold-tipped horns ; we see the gold-

smith come with the tools of his craft to lay on
the gold. In consequence, we know the life of

the Homeric man more intimatelj- than that of

any other primitive people—than that of the
Hebrews or of our own Teutonic ancestors. This
lore has been collected in three huge double vol-

umes of Homeric 'Realien,' or real things, by the

German Buchholz, and every history of Greece
contains its chapter on early Greek life, religion,

government, and manners, drawn from the same
source. And this wealth of concrete detail

is a striking, if not the chief, literary quality of

Homeric poetry. Homer does not "beat in the
void his luminous wings in vain," He does not
analyze and refine. He is not dominated by any
one great unifying religious or patriotic idea, like

Vergil or Dante or Milton, He does not delay
to moralize or reflect except in brief pregnant
sentences. He flows on and on in a broad, pellu-

cid stream of narrative, description, and, above
all, action. ''The multitude of things in Homer is

wonderful" (says Hazlitt)
—"the splendor, the

truth, the power, the variety." The great gods
of Homer—Zeus, Apollo, Athena, Hera,Poseidon

—

have remained for 3000 years as ideal types for

all subsequent poetry and sculpture. His per-

sonages—Achilles, Hector, Nestor, Odysseus,
Helen, Andromache, Penelope, Xausicaa—live for

the imagination to-day as no others save those of

Shakespeare's greatest tragedies. Tlie berserker

battle rage and impassioned eloquence of Achilles

still stir the sluggish blood like wine. The great

pathetic or dramatic episodes—the parting of

Hector and Andromache, the death of Sarpedon,
the horses of Achilles mourning for Patroclus,

Hecuba baring her bosom to her son from the

walls of Troy, the dirges for Hector—are still the

despair of imitators. The Odyssey is yet the

most interesting story-book in the world. In

short, the Homeric poems are still, as Matthew
Arnold said, "the most important poeticai monu-
ment existing." The most distinctive literary

quality of that poetry is due to its intermediate
position between the literary epic, as Paradise
Lost, and the .supposedly spontaneous popular
epic, as the Edda, the Kaletr<iln, or the C/ia;isoj»

de Roland. It has all the simple, childlike

charm of the one. all the lucidity, architectonic

order, and noble diction of the other. The primi-

tive feelings still preserve their freshness and
force, but they appeal to us through the medium
of a noble and dignified art. But though an
artist, and perhaps a conscious artist, the

Homeric poet is not like his successors, Apol-

lonius of Rhodes, Vergil, Tasso, Milton, conscious

of an inimitable model, of a long line of pred-

ecessors, and of a code of critic-formed rules,

Matthew Arnold's four canons of Homeric style

are well known : Homer, he says, is rapid, plain,

and direct in syntax and words, plain and direct

in matter and ideas, and yet withal eminently
noble—a master of the grand style in simplicity.

There is space only to mention some minor traits:
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( 1 ) The stereotyped epithets, 'cloudcompelling
Zeus,' the "wine-dark' or "uiiharvested" sea, the
"rosyfingerwl dawn.' 'the swift-footed Achilles,'

tlie Tcd-theeked sliips ;' (2) the peculiar Homeric
simile which, suggested by one point of resem-
IhiMce, is continued for the sake of the picture
into details where the likeness ceases. It is

cleverly imitatt-d by ilatthcw Arnold in Sohrab
(i)nl Iluslutii. There are nearly 200 such similes
in the Hind, many of them containing precious
detail about Homeric life. Tliose drawn from
lions and the chase are particularly vigorous.
To the (Jreek, Homer was Bible, Shakes])eare,

Milton, and Domesday Book in one. Later forms
of poetry were looked upon as evolutions or bor-

rowings from Homer. He was the foundation of

education, and many cultivated Greeks knew the
tliad by Heart. Even in the prime of the Attic
drama professional rhapsodists recited the Iliad

and Odijunri) to enthusiastic audiences of thou-
sands. Ktliieal reMecliim took its first texts

from Homer, and was largely occupied in the
rriticism of the conduct and character of his per-

sonages. Purer religious ideas presented them
selves in the form of a censure by Plato and
Xenophanes of Homeric anthropomorphism, and
the allegorical interpretation of literature was
invented as a reconciliation. The first beginnings
of literary and linguistic criticism among the
(ireek sophists attached themselves to Homeric
problems. Lexicography probably originated in

books of Homeric glosses. The conception of

text criticism arose in the effort to establish a
sound Homeric text. And the critical science

of the great Alexandrian scholars. Zenodotus,
Aristophanes of Byzantium, and Aristarchus,
had its origin and achieved its greatest triumphs
in the study of Homer.

It is in the modern world that the famous
Homeric Question begins, if we ignore slight

anticipations by Bcntley and Vico, with Wolfs
Latin I'rolr<iomenn, published in 1795. This was
partly called forth by the recent publication of

the Venetian scholia, which revealed how much
the true text had been debated by the critics of

antiquity. \Volf also collected stray notices in

ancient authors to the effect that Solon or Hip-
]iarchus required the rhapsodists to recite Homer
in due succession or from prompting, and that
Pisistratus first reduced the scattered poems of
}lomer into one bodj. He inferred that the Iliad

and the Odifsseif were not originally composed as
we have them, but were put together out of pre-
existing materials. He confirmed this view by
the argument (now refuted by facts) that writ-

ing was unknown, or at least rare, in early
Greece, and that a long epic could not have been
composed without writing. Since Wolf's time,
Lachmann. Hermann. Xitzsch, Grote. Christ, and
a host of others have elaborated theories of the
composition of the Iliad. The debate between the

' partisans of lays stitched together and an orig-

inal framework expanded and interpolated often
degenerated into a logomachy. The tendency
now is toward the second hypothesis. Proof is in

the nature of things imattainable.

The imitation of Homer through Vergil by
Tasso. Camoes, and Milton is too large a theme
for our space. The critics of the seventt^enth and
eighteenth centuries elaborated rules for the cor-

rect epic which have been entertainingly parodied
by Macaulay in bis prophetic account of the
'Wellingtoniad.' Pope's translation (about 1720)

long remained a classic and the model of poetical
diction. It of course failed to satisfy the taste
of the romantic revival at the end of the cen-

tury, or to meet the demands of the new .scholar-

ship born about the same time in Germany. Many
attempts have been made to su]KTsede it in popu-
lar favor; but, despite its artificial rhetoric, it

still remains for the majority of English-speaking
readers the one ptjetical translation of Homer. The
early versions of llobbes and Ogilby are of inter-

est only to professional students of literature.

Chapman is praised on the faith of Keats's noble
sonnet, and because of occasional spirited pas-

sages and exquisite lines. But the rugged rhythms,
the obscurity of the syntax, the fantastic Eliza-

bethan conceits, and the long uninspired tracts

of doggerel make him intolerable in continuous
perusal. Cowper. in his blank-verse version,

aimed at uniting Jliltonic stateliness with fidel-

ity to Homeric simplicity, but succeeded only in

being pomjjous and dull. Since the publication

of Matthew Arnold's classic lectures On Trans-
lating Homer, we have had, among others, the
estimable blank-verse translations of Lord Derby
and of Bryant, and Way's spirited rendering in

rhymed anapiestic hexameter. No definit ive trans-

lation of Homer is possible, for every generation

must reinterpret him in order to blend Homeric
sentiment with its own in the measure demanded
by its taste. C)f late the majority of readers ]]re-

fer the literal prose versions in the slightly ar-

chaic and consciously simple English of Lang,
Leaf, and Myers {Iliad), and Butcher and Lang
(Odyssei/).

Bibliography. The needs of the English stu-

dent will be best met by Jebb, Introduction to

Homer (Glasgow, 1887) ; Lang, Homer and the

Epic (London, 189.3) ; ScTOiour. Introduction to

the Lani/uaitc and Verse of Homer (Boston,

1889) ; and Monro, Homeric Grammar (Oxford,

1891).
Good text editions are those of Dindorf-Hentze

and Cauer. A good annotated (English) edition

of the Iliad is that of U-af (London, 1888). and
of the Odiisurti that of Havman (London, 1882).

The fullest Homeric lexicon is the Lexicon Ho-
mericum of Elieling (Leipzig. 188")), or in Eng-
lish the Homeric Dictionary, by Keep-Autenrieth
(New York, 1891). For the general study of

Homeric antiquities, consult: Bucliholz. //o-

mcrisehe Realien (2d ed., 3 vols., Tx-ipzig. 1SS7)
;

Helbig. Das Homrri.iche Epos (Leipzig. 1887) ;

and AndersonEngelmann, Pictorial Atlas to Ho-
mer (New York. 1892). See Epic Poetry;
Greek Literatire.

HOMEK, .Xpotheosis of. A celebrated relief

containing many figures, now in the Britisli Jlu-

seum. It was found in the Appian Way in the

seventeenth century, and probably dates from the

first century A.n.

HOMER, Win-slow (1830—). An American
painter, born in Boston. He had been in a
lithographer's shop in Cambridge, and contrib-

uted sketches to magazines, before he became a
pupil in the National Academy of Design, at the

same time taking lessons from Frederic Rondel.
During the Civil War he was special artist for

Harper's ^Yrfi:h|. He went to New York in 18.')9,

and in 18C4 exhibited his first large picture,

"Prisoners from the Front." The following year
he was made an academician. Afterwards he set-

tled in Scarboro, Maine. Between the years 1864
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and 1884 he produeod a number of genre sub-
jects, usually taken from American life, such as
"Home, Sweet Home," "Cotton Pickers," "In the
Field," and "A Visit from the Old Mistress."

All these show his independent realism and vig-

orous individuality. He began his sea pictures

with the "Life Line" (1884). The series in-

cludes: "Eight Bells," "Danger," "Launching the
Boat," "The Tempest," "The Peril of the Sea,"
and "The Lookout" (18!)7). They are all essen-

tially dramatic studies of sturdy fisher-folk and
'longshoremen, and jirepared the way for the pure-

ly' marine pictures which he did later. Among
these are: "A North Easter," "The Gulf Stream,"
and, particularly, "The Maine Coast," a magnifi-

cent marine of stormy skies, black rocks, and
driving sjjray, which is his masterpiece. The
strong color and broad, virile workmanship in

Homer's pictures attracted much attention at the
Paris E.xposition of 1000. He is also an admi-
rable painter in water-color.

HOMEKIDES, hA nier'idez, or HOMEBI-
DiE (Lat., from Gk. 'OiJ.TjplSris, Bomiridvs, de-

scendant of Homer, from "Oii-qoos, BomCros, Ho-
mer) . The name of a family or clan in the island

of Chios, often mentioned; Strabo says that they
claimed descent from Homer, and were adduced
by the Chians to prove that Homer himself was
a Chian. The name Homerida-, however, is used
by Pindar and by others frequently to mean per-

sons who recite the Homeric poems, i.e. rhapso-
dists; and it is in this sense that the name is

commonly used. The Homerid* of Chios have
jjlayed a large part in the theories of some schol-

ars as to the transmission of the Homeric poems;
but there is no evidence that they were a guild of

poets or even of rhapsodists.

HOMER PIGEON. A pigeon trained to

long-distance Hying and used to carry messages.

HOME RULE. A term in British politics,

designating the particular movement, begun in

1870, to secure for Ireland a local legislature,

and tlius recognize and satisfy the persistent

sentiment of Irish nationality. The question of
Home Rule, ignored by Pitt in the Act of Union*
of 1800, was revived by O'Connell's agitation for
repeal. With the failure in 1848 of that move-
ment, hostility to British rule passed from the
field of constitutional exertion to that of violence
and revolution. But neither the doctrinaire fias-

co of 1848 nur the plots of the Fenians brought
any realization of the national aspirations. After
twenty troubled years of conspiracy and secret

crime, the concession by Gladstone of Church
disestablishment and land reform called the
thoughts and hopes of the Irish people once more
to constitutional activity. In 1870, a year after
the Act of Disestablishment was passed, and while
(Jladstone's first Land Hill was still under discus-
sicm in Parliament, the first step was taken in

the movement for Hnnie Rule.
On May 10th in that year, there assem-

bled at the Billon Hotel. Dublin, a numl>er of

Irishmen of the better class, representing all

shades of political and religious belief. The
dominant element was Protestant and Conserva-
tive. Discontented with the concessions made by
Gladstone's Government, they were ready to con-
sider some plan for taking out of British hands
flip control of Irish affairs. .After free discus-
sion, it was resolved "that the true remedy for
the evils of Ireland is the establishment of an

Irish Parliament, with full control over our do-
mestic adairs," In accordance with this opinion,
a permanent organization was soon afterwards
ellected, under the name of 'The Home Govern-
ment Association of Ireland.' Its declaration of
principles announced as its only object the ob-
taining of a distinct Parliament for Ireland, to
regulate her internal alfairs, while leaving to the
Imperial Parliament all questions all'ecting the
colonics, foreign relations, and the stability and
defense of the Empire. With this declaration the
mo\ement for Home Rule was formally inaugu-
rated.

The history of the Home Rule movement from
1870 to the present time may be divided into four
])eriods: First, the leadership of Isaac Butt
(1870-79); second, the merging of Home Rule
into (he land agitation (1879-86); third, the
adoption of the principles by the Gladstonian
Liberals (1886-93) ; and fourth, the Conservative
policy of 'killing Home Rule by kindness.'
First Period. This was the time of develop-

ment and definition. From the outset the Home
Rule idea was favorably received among the better
classes of the Irish people, though ancient reli-

gious antipathies often blocked the way. Among
the lower classes—those particularly in which
Fenianism had found its chief support—the new
form of constitutional agitation was slow to in-

spire confidence. Under the direction of Isaac
Butt, however, who had made himself popular
by his legal services in behalf of arrested Fenians,
considerable progress was made, and at bye-
elections several Home Rulers, including Butt
himself, were elected to Parliament. In the fall

of 187.3 the Home Government Association was re-

placed by the Irish Home Rule League, a new and
more comprehensive organization, whose skillful

management secured the return of si.xty Home
Rulers in the general election of 1874. For the
next five years, under the leadership of Isaac Butt,
they acted as a distinct party when Home Rule
or Irish interests were at stake, but on other
questions followed their individual preferences. In
fact, during this period, outside of Ireland, there
was very little interest in the subject, and F.ng-

lish Liberal and English Conservative alike had
voted against Butt's annual motiim for an Irish

Parliament. But an awakening was to come,
when Parncll. who entered the Commons in 1875,
began to advocate his policy of 'obstruction,'

applying it—aided by a little group of followers

—to all questions alike, whether Irish, English.
or Imperial. In this course he was opposed by
Butt and the majority of the party at that time;
l)\it through this policy Parnell succeeded in

arousing the English people to a discussion of

the subject, and in winning, partly perhaps by
means of the hatred he excited toward himself
on the part of the old British parties, the en-
thusiastic support of Irishmen to a degree which
Butt's milder course had never done.

Second Period. Butt died in the spring of
1870. The Home Rule Party chose as his succes-

sor William Shaw, whose methods it was known
would be those of Butt. But Parnell was the
rising man in Irish circles. In this same year,

by throwing himself heart and soul into the land
agitation, and assuming the presidency of the
Land I.e:igue. he became the idol of the Irish

masses. During the four succeeding years Home
Rule was entirelv overshadowed by the great

agrarian issue. The general elections of 1880
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showed an increase of the Home Rule delegation

in Parliament from 00 to 08. But the e.vtrcme

views of Parnell and his followers on the land

question tended to alienate the moderate element

in the parly, already disgusted wilh his Parlia-

mentary tactics. During the desperate struggle

made hy the Parnellites against the Coercion Hill

in .laniiary, 1881, Shaw and his followers for-

mally withdrew from the Home Rule Parly in

Parliament. This action was significant of a
great change in the character of the parly outside

of Parliament. By connecting Home Rule with

the land question, Parnell drew to his support

a great following which Butt had never won

;

but he lost the Conservative and aristocratic ele-

ment, which had practically inaugurated the

movement. A Catholic peasantrj' instead of a

Protestant middle class became the chief support

of the party. With this absorption of the larger

element one end was achieved which has been a
source of about equal glory and reproach to Par-

nell—the physical-force faction, hitherto apa-

thetic, was drawn into the constitutional agita-

tion. The Irish National League, organized Oc-

tober 17. 1882, was the formal expression of the

ParncUile policy. Its programme combined es-

sentially the principles of the Home Rule League
and those of, tlie recently suppressed Land League.

In the elections of 1885 the success of Parnellism

was demonstrated. The Nationalists returned

86 members to the House of Commons, and se-

cured the balance of power between the Liberals

(333) and the Conservatives (251). Of the 103

members from Ireland, 85 were followers of Par-

nell.

TniRn Period. With an absolute Liberal ma-
jority in Parliament, so skillful a leader as

Gladstone had found it almost impossible to

transact business in the face of Nationalist ob-

struction. Now that Parnell held the balance

of power, and could displace Ministries at will,

the conduct of the Government on any principle

known to British practice seemed hopeless. On
January 27. 188C, the Nationalists aided the Lib-

erals to overthrow Lord Salisbury's Government,

just as in the preceding year they had joined the

Conservatives against Mr. Gladstone. The Con-

servatives now made advances looking to an un-

derstanding between the Nationalists and them-

selves, but without results. On the other hand,

Ciladstone, after careful consideration and con-

sultation, decided to accept Home Rule as a

Liberal principle, so on the Gth of April he

brought in his famous Home Rule Bill. In it was
embodied the long-sought provision for a distinct

legi,=ilative body for Ireland, with powers extend-

ing to all subjects except those specifically re-

served to the Parliament at Westminster. At
the same time a sweeping measure for land pur-

chase was announced, wilh the declaration that

the two should be inseparable, together forming

a complete scheme for the settlement of the Irish

question. Parnell. with certain qualifications,

accepted the bill on the part of the Irish Na-
tionalists, and his party threw themselves heart-

ily into alliance with the followers of Gladstone.

The question of Home Rule now became one for

the people of Great Britain to settle. With the

adoption of the Irish demand by Gladstone, a

great section of the Liberals declined to follow

their old leader. Protesting against anything

which looked like a step toward separation of

the two islands, they took the name of Liberal

Unionists, and ultimately entered into alliance
wilh the Conservatives. Glad-slonc's bill was de-

feated on the second reading hy 343 to 313, tl3

Liberals voting in the negative. Upon the ap-

peal to the constituencies, the adversaries of

Home Rule gained a majority of 113 over the
combined Gladslonians and XalionalisU. Lord
Salisbury assumed power with a policy of coer-

cion, with possibly some eventual measure of

concession in reference to local government in

Ireland. Home Rule remained the most promi-
nent issue throughout the four succeeding years,

the Gladslonians expressing confidence in the

ultimate support of a British majority, a belief

which tilt bye-elections seemed to justify, as the

Liberals ained 10 seats in 09 contests. In the
winter of 1890-!)! a divorce case in which Parnell
was corespondent brought much odium upon him,
and raised the question of his retirement from the

leadership of his party. Gladstone announced
that he could not hope to hold the Liberals to

the Nationalist alliance unless Parnell resigned.

The latter rejected all suggestions of his own
withdrawal, and by his course alienated a large

section of his Parliamentary followers. The re-

sult was a schi-im in the Irisli Nationalist Party,
which made the future success of the Home Rule
movement exceedingly doubtful. The death of

Parnell. in October, 1891. only served for the
moment to intensify the animosity of the ParncU-
ite faction toward the majority of the Home
Rulers, who accepted the leadership of Justin
McCarthy (q.v.). The elections of July, 1892,

resulted in a Liberal majority in the House of

Conmions of 40, so that Gladstone again became
Premier, and in March. 1803. introduced a bill

granting Hume Rule to Ireland. It provided for

an Irish legislative body of two houses, the mem-
bers of the I'piK-r House to be chosen by electors

having a property qualification, and for complete
self-government in local matters. The ditlicult

question of Ireland's representation in the Im-
perial Parliament was first decided in favor of

the 'in-and-out' plan—Irish members voting on
some questions, not on others—but later in favor

.of a reduction of its membership in the House of

Commons from 103 to 80. giving them the same
rights as to other members. The bill passed the

Commons September Lst (301 to 267), but was
overwhelmingly defeated in the Lords, receiving

only 41 votes out of a total of 450. Gladstone

resigned in March, 1894, and Lord Rosebery as-

sumed the Premiership, professing adherence to

Home Rule, but doing nothing for it during his

Ministry, which came to an end in .June. 1805.

Foi'KTii Pkrioi). This period oi>ened with the

Conser\atives in power, the Home Rulers split

into cliques and factions, and the Liberals de-

moralized and lukewarm toward the cause of the

Irish Nationalists. The Conservatives, believing

that Irish discontent had its source in economic

conditions, in poverty and want, passed, under

the cry of 'killing Home Rule by kindness.' a

land act which simplified the rent problem, pro-

vided for land ])urehase. tended to bring a pens-

ant proprietor class into being, and in general

ameliorated economic conditions. In 1808 a Local

Government Bill was introduced, and became a

law in 1899, which placed county and municipal

governments in the hands of the people, with pro-

visions for an almost universal suffrage. In part

due to improved conditions, in part due to these

reforms, public agitation had almost ceased, and
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it seemed as if 'Balfourian amelioration' was on

the point of success, when the Boer War broke

out. Under the impulse of this war, the warring

Irish factions came together, accepted John E.

Redmond as a common leader, revived their de-

mand for an Irish Parliament, and in the election

of 1900 chose 81 members to the House of Com-
mons to press their cause. Believing that the

Local Government Act had already proved the

capacity of the Irish people for self-government,

asserting that the British Parliament had too

much to do to do it well, and insisting on the

justness of their cause, Redmond and his 80
followers intend to block legislation whenever
they can and whenever it will benefit their cause,

until the British people and Parliament are

forced to accede to Ireland's demand for Home
Rule.

The literature on Horn© Rule in Ireland is very
extensive, and only a few of the best works can
be mentioned: McCarthy, The Case for Home
Rule (London, 1887) ; O'Brien. Irish Wrongs and
English Remedies (London, 1887) ; Chamberlain,
Home Rule and the Irish Question, speeches,

1881-85 (London, 1887) ; Dicey. England's Case
Against Home Rule (London, 1887) ; Gladstone

and others. Handbook of Home Rule, Being
Articles on the Irish Question (London, 1887);
Hurlburt, Ireland Under Coercion (2 vols., Bos-

ton, 1888) ; the London Times, Report of the

Proceedings of the Special Committee (4 vols.,

London. 1890) ; Gladstone, (Special Aspects of

the Irish Question{Londou,lfii)2) ; lAoyd, Ireland

Under the Land League (London, 189^) ; and
Pollock, "Home Rule and Imperial Sovereignty,"

published in Oxford Lectures and Other Dis-

courses (London, 1890). There is also an almost
unlimited amount of magazine literature.

HOMESPUN, Zekiel and Cicely. A brother
and sister, in Colman the Younger's comedy
The Heir at Law. They are simple country peo-

ple, showing the best traits of their class.

HOMESTEAD {home, AS. ham, Goth, haims,

OHG. hcini, Ger. Heim ; connected with Lith.

kemas, Gk. ku/ii], komc, village, Skt. ksema,
abode, from ksi, to dwell + stead, AS. sfcde,

Goth, stops, OHG. Stat, Ger. Statt, place; ulti-

mately connected with Eng. stand). In law, an
estate in land, used as a home by the tenant or
owner thereof, and to a greater or less extent pro-

tected by law from the claims of creditors. "This

right of exemption of the "homesteader.' as he is

termed, is a modern privilege created by statute

and was unknown to the common law. It does

not exist in England, but is peculiar to the

L'nited States, where it is everywhere recognized,

excepting in Rhode Island, Pennsylvania. Dela-
ware, Maryland, and the District of Columbia.
It does not constitute a distinct form of estate

in land, but belongs to the class of exemptions
from the claims of creditors, which, originating
in the common law, has liecn greatly extended by
the human?' policy of American law. See Ex-
emption.

HOMESTEAD. A borough in Allegheny
County, Pa., eight miles southeast of Pittsburg:
on the Monongahela River, and on the Pennsyl-
vania and the Pittsburg and Lake Erie rail-

roads (Map: Pennsylvania, B 3). It has one
of the largest steel plants in the United .States,

employing about 6000 men. and producing both
structural steel and nickel-steel armor plate.

Vol. X.—12.

There is a Carnegie library. Settled in 1871,

Homestead was incorporated in 1880, the date

of the charter now in operation, which provides

for a mayor, elected every three years, and a
unicameral council, in whose power rests the
appointment of chief of police, street commis-
sioner, and water-works engineer. The water-
works are owned and operated by the borough.

In 1892 Homestead was the scene of a notable

strike, which was attended by such rioting as
necessitated the interference of State troops.

Population, in 1890, 7911; in 1900, 12,554.

HOMESTEAD LAWS. Homestead laws are

of two clas.ses: those enacted by Congress and
those enacted by State Legislatures. The primary
object of the first class is to enable citizens with-
out capital to acquire homes. The main object
of the second class is to secure homes, once ac-

quired, against the claims of creditors. Legisla-

tion of the first class has done much to stimulate
the settlement and improvement of wild, unoc-
cupied land. Tliat of the second class has saved
countless families from pauperism.
The Federal homestead laws begin with the Act

of 1862. now a part of the United States Revised
Statutes (§§2289-2.317). Their policy is to give
portions of the public lands to those who will

settle, cultivate, and make permanent homes upon
them. Anv person who is the head of a family,
or who is twenty-one years of age and is a citizen

of the I'nited States, or who has filed his declara-
tion of intention to become such, may acquire
a tract of unappropriated public land, not ex-

ceeding one hundred and sixty acres, on condition
of settlement, cultivation, and continuous occu-
pancy as a home by him for the period of five

years, and of the pavment of certain moderate
fees. It is expressly declared that no lands ac-

quired under this statute shall in any event be-

come liable to the satisfaction of any debt con-

tracted prior to the issuing of the patent therefor
by the Government to the settler. This provision
was inserted for the purpose of protecting debtors
and of inducing them to settle upon the public
domain. Its constitutionalitv was questioned,
but was sustained by the courts. It would be dif-

ficult to point to any enactment of Con.2Tess more
wise in conception, just in policy, and beneficial

in its results than this homestead statute and its

amendments. Under their provisions, more than
85,000.000 acres of unoccupied public lands have
been transferred by the United States to home-
stead settlers. Diiring the fiscal year ending
June 30. 1901. the Commissioner of the General
Land Office reports that "the original homestead
entries, final homestead entries, and commuted
homestead entries aggregated 111.390. and em-
braced 15.455.057.46 acres for actual bona fide

homes to .\merican settlers."

The term 'original entry' refers to the proceed-
ing by which a person enters a tract of land as
his homestead. Its important features are the
filing of an aflidavit. prescribed by statute, with
the re.aister of the land office in which he is about
to make the entry, and the payment of a fee of
five dollars if his entrv is for not more than
eighty acres, or of ten dollars if it is for more
than that amount. The 'final entry' refers to the
proceedings connected with the issue of a cer-
tificate of title or patent by the United States
to the person making the original entry, or to
his widow, heirs, or devisees. Ordinaril.v the
patent does not issue until the expiration of five
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years fruiii llic date of the original entry, and
then only upon furnishing the cvidenfe rcqiiiri-d

by statulf of the actual oocupaiuy ipI IIr' land

and its uukivalion by the olainianl during that

period. I'lovision is made, however, for shorten-

ing this term by •commuting.' that is, jmying

the mininuim (iovernment price for the land.

Upon such payment, the homesteader may obtain

a patent at any time. It is also provided that

the term whicha homestead settler served in the

United States Army, Xavy, or Marine Corjis,

"during the Rebellion," or in "the Sjianish War,"

or "in suppressing the insurrection in the Philip-

pines" may be deducted from the live years re-

quired to perfect his title and to receive a patent

for his original entry.

Passing now to State homestead laws, wc shall

find, as we have already stated., that their ob-

ject and tenor are quite difl'erent from those

of the Federal (iovernment. Their aim, it has

been judicially declared, "is to provide a place

for the family and its surviving members, where

they may reside and enjoy tlie comforts of a

home, freed from any an.xiety that it may be

taken from tlieni against their will, either by

reason of their own necessity or improvidence, or

from the importunity of their creditors." This

policy of protecting "citizens and their families

from" the miseries and demoralizing inlluences

of destitution, of fostering the disposition to

improve and to take pride in a permanent home-

stead, has commended itself to both legislators

and judges. The former have enacted laws pro-

viding for large cNemptions to the homesteader,

while the latter have, with fcr; exceptions, con-

strued such laws very liberally in his favor. In

most of the States, the benefits of this legislation

are confined to families, although in a few com-

monwealths they are extended to any resident.

whether he has a family dependent upon him or

not.

State legislation provides three distinct ways
in which a homestead may be secured to the

family against the debts of its owner. The first

method is by a prescribed form of public notice

properly executed and recorded. It must contain

a statement of the facts showing that the person

making it is the head of a family; a statement

that such person resides on the land and claims

it as a homestead; a description of the land, and

an estimate of its actual cash value. The second

method is by actual occupancy and use. The
third method is by a proceeding in a court of

justice. Its principal characteristics arc an

application to a designated court, a notice to

creditors, and a judicial decree setting apart

certain property as a homestead.

It is not to be understood that homestead prop-

erty is exempted from every sort of claim

against its owner. As a rule it is subject to

debts contracted before the homestead was duly

recorded or set apart as such ; to the liens of

mortgages and judgments which were on the

property when it was set apart; to claims for

unpaid purchase money for the property, as well

as for such improvements to the property as en-

title the creditor to a mechanic's lien (q.v.)

thereon : and to taxes and assessments for public

improvements.
The amount of land which may be exempted

under homestead laws varies in the difTerent

States. In some the limits arc those of acreage,

in others those of cash value. The former range

ordinarily from 40 to 160 acres; the latter from
.•fiJOO to .$5000. Consult: Thompson, lliimvxlrad.i

(iihI LxviitiilioHx (.San I'rancisio. ISSli); Waplcs,
lluinculiails and Uxciiiiiliijim ((.'hicago, 1802).

HOME, SWEET HOME. A popular song by
tlohn llo\v;iril I'auic. in his opera. Cliiri, or the

Maitl of Milau, first produced in 1823. The music
of the song is by the composer of the opera, Sir

Henry Bishop, who is said to have adapted it

from an old .'Sicilian air.

HOMEWARD BOUND. A novel by .1. Feni-

morc I'cMipcr (18.!S). It relates the adventures
of passeng<-rs on the packet Monlauk, which was
blown out of her course to the coast of .Africa.'

HOMICIDAL MANIA. The impulse to take

life ill oMi- iiuiitiilly di-ordered. In melan-
ch(dia. in mania, in general paresis, in paranoia,

and other insane conditions, the homicidal im-

pulse is not infreqvient. Indeed, in normal mental
action the desire to kill is not infn(|uently pres-

ent, but is controlle<l. In the various stages of

insanity this control is cither diiMiMi-hed, or

through hallucinations or delusions, the motive is

stronger and uncontrollable, and nuirder results.

It is impossible to determine beforehand whether

an insane person will or will not take another's

life. Often such an act is apparently the first

symptom of the insanity. It is fruitless to

generalize concerning such acts; the obvious les-

son is that the slightest symptoms of disturbed

mental action should be carefully noted ami
proper precautions taken to prevent accidents.

This caution is particularly pertinent in the

case of pueriMTal women in whose family there

has liiin :.My taint of insanity.

HOMICIDE (OF.. Fr. homicUlc. from l.at.

homicidium, manslaughter, from homo, man +
rwdcrc, to kill). The killing of one human being

by the act. procurement, or omission of another.

In primitive communities, we find that it does

not subject the slayer to criminal prosecution

by the State. It is thought of. not as an ofTense

against the common weal, hut simply as a wrong
to the slain man's kindred; a wrong which they

are at liberty to redress by vengi-ance upon the

slayer or his kindred. Rtit this policy leads to

the perpetuation of blood feuds anil to great

waste of human life. Accordingly, at a very

early time, the practice is introduced of buying
off the injured kindreil: of appeasing the feud by

a money payment. Then a scale of compensation

is fixed either by custom or by legislation,

graduated generally by the rank of the person

slain. In .Xnglo-Saxon law this is known as

werfiihl—a man's price. At first the acceptance

of such compensation is left to the choice of the

injured kindred. They may take it and stay the

feud, or they may reject it and enforce their

right of private vengeance. But as the State

grows more powerful, and the death of its citizens

is felt to be a harm to trie common weal, public

authority compels the injured kindred to accept

the compensation and not to pursue (he feud.

Then comes (he final stage of legal development,

in which the unlawful taking of human life is

considered as primarily a wrong to the .State, a

public ofTense which cannot be compounded by
private bargain. See Avenger of Blood ; Bi.oon

FEfD; Bi,oon-Money: .Astt.um; Wergild; etc.

Homicide is a generic term, including the

crimes of manslaughter (q.v.) and murder (q.v.).

as well as the non-criminal forms of killing
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known as excusable and justifiable homicide.

This article will be confined to the two latter

species. By the early common law an important
distinction was made between e.xcusable and jus-

tifiable homicide. The slayer in the latter case

was not liable to anj' punishment, while in the
former he was. In other words, excusable homi-
cide was not legally excusable. Just how far it

subjected the slayer to criminal punishment is

uncertain. Lord Coke declares that it rendered
him liable to death, but Blackstone and Stephen
insist that his liability did not extend beyond the

forfeiture of goods. At present neither excusable
homicide nor justifiable homicide is punishable
at all. but the two terms are still retained in use
in England and in many of our States. The
signification of each, however, has been varied by
modern legislation from the common-law meaning.
.\t common law excusable homicide was of two
kinds: killing by accident or misfortune, and
killing in self-defense. At common law, justifi-

able homicide was of three kinds: killing bv a
public officer in conformity to a judicial sen-

tence; killing by an officer or his assistant when
necessary to overcome unlawful resistance to
legal process, or to the performance of a legal

duty, including killing by military forces in

time of war or riot ; and killing to prevent the
commission of an atrocious crime.

Homicide is not wholly excusable unless it is

committed without legal fault on the part .of the
slayer. The killing may not have been planned
or thought of— it may have been accidental—yet

if it resulted from the slayer's unlawful conduct,
it is not a case of excusable homicide, but of

manslaiighter or murder, as the ease may be. So,

too. homicide is justifiable only when it is in-

flicted in .strict accordance with lawful authority.
A sherifT who inflicts the death penalty upon a
convict in a manner not authorized by the ju-

dicial sentence which he imdertakes to execute
does a criminal, not a justifiable, act. An officer

cannot justify the unnecessary killing of even
the worst malefactor that is resisting arrest.
Nor is a person at liberty to take the life of a
brutal assailant unless he can show that he had
reasonable ground to believe that the assailant
was about to connnit a felony or do some great
pcrsimal injury tn the slayer or to some mem-
ber of his family or other person in his presence,
and that there was imminent danger of the as-
sailant's accomplishing his design.

Consult: Stephen, Uixlorti of the Criminal Law
of England (London. 18,S3)': Clark and Marshall,
Law of Crimen (Saint Paul, 1900) : and the
authoritii-4 referred to under Ckihin.vl L.\w.

HOMILDON, honiTl-don. or HXTMBLEDON
(hfim'b'l-don) HILL. An elevation near Wool-
er. in Xortbumherland, England, not far from the
Scottish border, noted as the scene of a battle in

which (he English, under the Earl of Northum-
berland and his son, Harry Hotspur, overthrew a
Scottish army under the command of Sir Mur-
doch Stewart and the Earl of Douglas, September
14, 1402. Tlie victory at Homildon Hill was soon
followed by the rebellion of the Earl of North-
umberland and his son. See Henry IV.

HOMTLETICS (from Ok. iiuX-nTiKis, linmilcti-

i'0.<t. relating to conversation, from 6/ii\la. ho-

milia, conversation, from oiitXeTv, homihin, to

converse, from SfuXot, homilos. assembly, from
6/i<s, homos, similar + r\ij, He, tCKri. eile, com-

pany, from (fKuv, eilein, to crowd together).
-\s the term is now used, the science of sermon-
writing. Originally the religious discourses were
less formal than they became later (see Homily),
and so were properly called 'homilies.' The ear-

liest writer on the subject of homiletics is Saint
Augustine, whose book De Doetrina Christiana
is in some sense an adaptation of profane rhet-

oric to sacred uses. Rabanus Maurus and Isi-

dore of Seville also incidentally treat the sub-
ject ; but the nearest approach to a systematic
treatment in mcdiieval literature is to be foimd
in Hunibert, De Eruditione Concionatorum. .Saint

Carlo Borromeo's Iiistruetianes Faslortim was a
part of his general scheme for the improvement
of clerical education; and in the ecclesiastical

course, as well of Catholics as of Protestants,
homiletics occupies an important place. Text-
books on homiletics have been written by Bautain,
Broadus, Claude, Dabney, Hoppin, Kidder,
Phelps, Shedd, Storrs. Vinet, and many others.

HOMTLIA'RIUM: (ML., from Lat. homilia,
Gk. 6ui7.ia, homilia, conversation, homily). A.

collection of homilies for the use of the clergy
either to read to their congregations or for their
own edification. Such collections were in use
from the sixth century, for the use of those
clergy who were unable or unwilling to write their
own sermons. The homilies of the Venerable
Bede were in familiar use among the clergy in
all parts of the West, and we find in the letters
of the early mediieval time traces of an inter-
change of sermons, original or otherwise, be-
tween bishops and clergy, even in distant coun-
tries. Alcuin made an homiliarium, which,
strangely enough, considering its author, passed
out of mind and was only discovered in 1892.
What since the fifteenth century has been called
his is reallj' a revision of that by Warnefried
mentioned below. One of the many reformatorv
measures of Charlemagne was a compilation of
homilies under the title of •Homiliarium.' which
was made under his direction by the deacon,
Paul W;iniefried. a monk of Monte (^assino and
one of his chaplains. It was compiled in the
end of the eighth century, .and contains homilies
for all the Sundays and festivals of the year.
It is tlie most famous of these collections. Maxi-
mus of Turin (fifth century, homilies in Migne.
Patrol. Lat., Ivii.) is more drawn upon than any
other author, but Bede comes next, and then Leo
the Great. (Gregory the Great. Augustine, and
others. The language was. of course, Latin.
!Many synods directed the clergy to translate
these sermons for their flocks, and the collection
continued in use for this purpose down to the
sixteenth century. It was printed at Speyer in

1482. and again at Cologne in 1.557, and is re-

printed in Migne. Patrol. Lat.. xcv. A collection
of English homilies turned into verse, that they
might be more readily remembered by the peoplr.
appears to have been composed about the middle
of the thirteenth century. This collection, af-
fording a metrical sermon for every .'Sunday and
festival day in the year, exists iri manusl'ript

;

and a portion of it was edited with introduction
and notes by .John Small. librarian to the Uni-
versity of Edinburgh fEnijlixh Metrieal nomilie.'!.
Edinburgh. 18(52). When the Reformation was
introdviced into England the unfitness of the
clergy to preach was so keenly felt that a book
of homilies was prepared and sent forth bv
authority of Edward VI. ( 1,547), and again under
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Kli/nheth (15(i3) n second buuk, and the read-

ing of these homilies was enjoineil. The two
books were reprinted at Oxford, 1850. Sec
Homily ; Homilies of the C'iiubcii of Em-,-

I.AM).

HOMILIES OF THE CHUKCH OF ENG-
LAND. .\ collection of sirnions. the first part
of which was published in l.>47, the first year of

the rei^i of Edward \I., to be read in the

churches, partly in order to supply the defect

of sermons, but partly also to secure uniformity
of doctrine, ami to j;uard against tlie heterodoxies,

old and new, which threatened the unconsolidated
Church. The second part was judjlished in I'jO.'i,

at tlie same time willi the Articles, umler Elizii-

beth. The titles are twenty-one in number. The
homilies are not now read in churches; but they
are frequently appealed to in controversies as to

the doctrine of the -Anglican Church on the points

of which they treat. The precise degree of au-

thority due to them is matter of doubt.

HOMILY. In ecclesiastical usage, a dis-

cour.-c laid in the church, and addressed by the

minister to the congregation. The practice of

explaining in a popular form the lessons of

t^criiiture read in the synagogues had prevailed

among the Jews, and appears to have been adopt-

ed in the Christian churches from the earliest

times. The discourses employed for this purpose
were of the most simple character; but with

the exception of one ascrilx-d to Hippolytus
(q.v.), we have no sample of this form of com-
position earlier than the homilies of Origen. in

the third century. Taking these as a type, the

early Christian homily may be described as a
popular exposition of a portion of Scripture,

accompanied by moral rellcctions and exhorta-

tions. It differs from the sermon ((Jk. X670J, Lat.

onilio) in eschewing all oratorical display, and
in following the orilcr of the scriptural text or

narrative, instead of being thrown into the form
o£ a rhetorical discourse or a didactic essay. The
schools of Alexandria and Antioch appear to

have been the great centres of this class of

sacred literature, and in the early centuries and
nicdiaval times many preachers continued to use

the homiletic form : and even in the modern
Church many have regarded it as the liest medium
of scriptural instruction. See HoMii,l.\BU;M;

H0MI1J.TICS; Homilies of the CiirRcii of Exg-
LA.NI>.

HOMINE BEPLEGIANDO, homt-ne r-^-ple'-

ji-;'in'do (ML., for rcphvying a man). The title

of an old writ in English law. meaning to bail

a man out of prison. It was an ancient form of

the writ of habeas corpus, by the later form of

which, as now employed, it has been superseded

in England and generally in the United States.

In a few of the .\merican States, however, the

older writ has recently been revived in an
amended form, as being better adapted to the
purpose of securing the release of a pri-^oner on
bail than the more usual writ of h.abeas corpus
(q.v.).

HOMING PIGEON, or Homer. The name
among fanciers for that breed of domestic pigeon,

also called 'carrier.' used in carrying messages
and in long-distance races. The name refers to

it-s proclivity for returning to its home with the

utmost possible speed and directness when liberate

ed at a distance. See Pigeon.

HOMIN'ID.ffi (Neol.at. nom. pi., from Lat
homu, man). Ilie family to which man belongs,
and which, together with the various families
of monkeys, baboons, and apes, lornis part of
the order I'rinuites. Among the characters which
distinguish the Ilominida' are: (1) The posture
is completely erwt; (:i) the anterior appendages
are proviilcd with hands, the [losterior with feet;

(3) the feet have the inner digit greatly en-

larged anil non-opposable. forming a great toe;

(4) the body is sparsely haired, except on the
top of the head; (5) the lower jaw has a promi-
nent ridge, the chin; (6) tile facial angle exceeds
tiO°: (7) the brain is more than double the size

of that of apes, and the cranial capacity three

times as much; (S) the teeth stand in an unin-
terrupted series without a space in front of the
upper incisors ; (9) nuin has the power of speech.

In his general organization man is so cloudy re-

lated to tlio higher ai)es that it is dillicull to draw
a hard and fast line between the Hominida? and
the lower groups. See Anthropoid Ajics, under
Al-E.s.

HOMMEL, h6m'm< I, Fhitz ( IS.^a— ) . A Ger-
man Orientalist, born at .\nsbach. He was edu-
cated at Leipzig, and in 1877 became connected
with the library of Mimich. and was made docent
of the university, in which he was appointed pro-

fessor in 18S."i. His principal writings, aside

from contributions to Oriental journals, are: Die
Xamcn der S^iuficlhio'c hei drn sinlsvmitisrhrn
Viilkcm (1870); Xtrvi Juiiiiin.ichiiflin Asur-
hanipal^ (1870); Die 8cmili.schcii Viilkcr tind

iSpraclieii (1883); flcschiclile Bnhiiloniens und
Assyricns (1885): Der habi/loiiischc Urspning
der (i<i!ipti»flicn Kullur (1802); Auf)>iil:c and
A hhandlungcn arabinlinch-RetnUoloiiinchen In-

hiills, vols, i.-iii. (1802-1002); Siidnrtihi.tche

Chrestomathie (1803) ; Die altisrarlilixihr I'rher-

liefenniri in inschriftliclier lielcuehlung (189(5);

Siimcri.'^elic L'sextiiel.r (last ed. 1809)'; Der Ge-
stirndienul d>r njtrn Arahcr (1000).

HOMME QUI HIT, L', lom' kC ry (Fr.. the
man who laughs). A romance by Victor Hugo
(1 860 1, the story of a boy whose face has been
uuitilated so that he always has the appearance
of laughing. The central thought of the romance
is the antithesis between physical and moral char-

acteri-lics.

HOMOCCETLA. See Heterqccela.

HOMCEOP'ATHY ( from Ok. o/wtOTrnSeia, ho-

moiojuiihi in, similarity of feeling, from o/ii>in7:a0iia,

homoiupiilhi's. subject to like feeling, from uuoio!,

homoion. similar -\- TnOnt, jmthos, feeling). A
distinctive system of medicine elaborated by
Samuel Hahnemann (q.v.) upon the suggestions

of a luindxr of predecessors, and published in

1790. His chief dicta enunciated at that time
were as follows:

"Every powerful medicinal substance pro-

duces in the human body a peculiar kind of dis-

ease: the more powerftil the medicine, the more
peculiar, marked, and violent the disease." "We
s-houM imitate nature, which sometimes cures a

chronic dis,^.ase by superadding another, and cm-
ploy, in the disease we wish to cure, (hat medi-
cine which is able to produce another very simi-

lar artificial disease, and the former will b«

cured, nimilin similibiii." He was brought to

this conclusion through observing the toxic ef-

fects of drugs, as recorded in the various works
on materia niedica, which he was translating
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from English into German, and by experiments

made upon himself and others in corroboration.

It is not claimed that Hahnemann first noted

similarity of drug action and diseased condition,

for many times in previous medical history had
isolated instances been noticed; but he was the

first to urge a general application of his principles

and to state the propositions upon which were
based the new treatment. Jn 1806, in a treatise

entitled The Medicine of Experience, he indicated

the name by which the new system of treatment

should be known, and thenceforward Homceop-
ATUY designated the science and art, as did
'homo-opathic' the practitioner.

In ISIO he published the Organon of Rational
Medicine, which became and remains the em-
bodiment of the fundamental methods of homoe-

opathy. These fundamentals may be stated

briefly thus:

( 1 ) Proving of medicines upon the healthy.

(2) Selection and administration of medicines
according to the law of similars.

(3) The single remedy.

(4) The minimum dose.

A medicine is 'proved,' according to the

homoeopathic method, as follows: A fluid ex-

tract or a tincture of a drug is selected for

'proving.' Of this medicinal preparation a dose

of one drop, two drops, or five drops is given to

a healthy person at certain inten'als, during
which the person notes his symptoms. Gradually
increasing doses are administered until the ex-

perimenter is satisfied and a set of tables of

symptoms, believed to be caused by the drug in

the healthy person, have been compiled. These
tables of symptoms are then compared with
symptoms noted in various diseases. Upon dis-

covering that a disease presents a similar set of

symptoms to those noted, by the healths person,

as caused by the test drug, the homceopathist
argues that this drug will be the remedy for this

disease. His method of reasoning is that if a

drug produces certain s.vmptoms in health it will

cure a disease which causes similar symptoms.
Upon this basis lies the fundamental 'law of

similars,' generally stated in Latin, similia simili-

hus curantur.
In the way just described. Hahnemann proved

upon himself and others more than ninety drugs.
Societies were formed for the purpose: and since

his death many medicinal substances have been
tested to learn toxic, pathogenic, and curative
power, if any. Thus each drug had its patho-
genesis or 'picture.' and the one corresponding
to the totality of diseased symptoms as elicited

from the patient by the physician, if adminis-
tered, W(mUI, according to the homoeopathic
claim, result in a cure. Xo two drugs having
precisely the same picture and no two patients

the like totality of symptoms, he therefore in-

dividualized his cases, and declared that a single

remedy should be given. Later in life he modi-
fied this to some extent, and. recognizing the
genus epidemictis. prescribed without seeing the
patients, as in the cholera epidemic of 1831.

When he began prescribing according to his

law. he gave massive doses: but, lielieving that
the Iniman system when diseased is much more
sensitive than in health, he gradually lessened the
quantity. Then it was that he wrote the Spirit

of the Homceopathic Doctrine, in which he
argued the morbific cause of disease and the
dynamization of remedies. In regard to disease,

Hahnemann recognized the morbific cause, which,
acting upon the morbid properties in the tissues,

developed disease. Therefoi-e, lie argued, disease

is a morbid proi)erty developed into an active

patliological state by the inlluenee of a corre-

sponding morbific force. IJkewise regarding
drugs. His idea was that the drug forces are
cosmic principles or agents of the same order
as the disease-developing forces; the germinal
principles inherent in the plant correspond with
the morbid properties in the tissues, and drugs
correspond with the fully developed disease. He
believed that the morbific cause is in closer af-

finity with the drug than with the tissues of the

organism, and this union secures the restoration

of the organism to a state of physiological har-

mony, lie said, "As the human organism, even
in health, is more readily influenced by drugs
than by natural morbific agents, this influence

is felt in the highest degree by an organism which
is properly predisposed by disease, provided the
artificial drug disease is homoeopathic to the
nalural malady. Hence the smallest dose of the

remedial agent is sufficient for a cure, for the
spiritual power of the medicine does not. in this

instance, accomplish its object by means of
quantit.v, but by potentiality and quality; a
larger dose might be injurious, for this reason,

that a larger dose does not only not overcome
the moibid affection more certainly than the
smallest possible dose of the homoeopath ically ad-

ministered agent, but likewise imposes a complex
medicinal disease, which is always a malady,
though it runs its course in a shorter time."
Herein lie the doctrines of small doses and 'medi-

cinal aggravations.' From this mode of account-

ing for a cure in accordance with the law 'Simi-

lia similibus.' there naturally followed the 'po-

tentization' of drugs, according to Hahnemann.
The attenuation was accomplished in the fol-

lowing manner: If the drug was a vegetable
substance, a strong tincture was made and called

mother-tincture. Of this, two drops were taken,

added to 08 drops of alcohol, and agitated. This
\sas marked first dilution. Two drops of this

with 98 drops of alcohol constituted the second
dilution, the third in a siiuilar manner, and so
on. This constituted what was known as the
centesimal scale. Some preferred adding one
drop of tinctuje to nine drops of alcohol, the label

being first decimal, second, third, etc., according

to the number of attenuation desired. Insoluble

substances were triturated with sugar of milk in

the proportions of one grain of the drug to 90 of

sugar, or 9. as tlie physician deemed best. When
the fifth trituration was readied, the substance,

now claimed to be soluble, was dissolved in dis-

tilled water, and the further process carried on
with alcohol as in the case of tinctures.

Hahnemann writes, quoting from the first

American edition of Organon dc' Mcdicini (Phila-

delphia, 1836) : "Diseases are dynamic (spiritu-

al) aberrations, which our spiritual existence

undergoes in its mode of feeling and acting—that

is to .say, immaterial changes in the state of

health" (p. 19). ".\ homoeopathic dose, however,

can scarcely ever be made so small as not to

amend and, iiuleed. perfectly cure" (p. 157).

"It will stand good as a homoeopathic rule of

cure, refutable by no experience whatever, tliat

the best dose of the rif^htly selected medicine is

ever the smallest" (p. 187). Wlien describing

the preparation of 'potences' of fluid dilutions.



HOIKEOPATHY. 176 HOMEOPATHY.

the author says: "These manipulations are to bo
conducted thus" (by adding 2 drops of a pre-

ctdin-,' potcnce' to 98 drops of aleoliul and shak-

ing twice) "from the first up to'tlie thirtieth or

deeillionth development of |)u\ver, wliieli is the

one in most general use" (p. 200). The ctlect of

shaking, on homoeopathic medicines, "is so ener-

getic that latterly I have been forced by experi-

ence to reduce the number of shakes to two. of

which I formerl}' prescribed ten to each dilution"

(p. 205). "The Ijest mode of administration is

to make use of small globules of sugar, the size

of a nnistard-seed ; one of these globules having
imbibed the medicine, and being introduced into

the vehicle, forms a dose containing about the

three-hundredth part of a drop; for three hun-
dred of such globules will imbibe one drop of

alcohol." "By placing one of these on the

tongue, and not drinking anything after it, the

dose is considerably diminished. Hut if the pa-

tient is very sen.sitive, and it is necessary to

employ the smallest dose possible, and attain at

the same time the most speedy results, it will be

sullicient to let him smell once" (p. 207).

The directions for smelling a "remedy' are as
follows: "The patient should hold the phial con-

taining ihe globule under one nostril, when one

momentary inhalation of the air in the phial is

to be made; and if the dose is intended to Im>

stronger, the same operation may be rei)eated

with the other nostril" (p. 191). Hahnemann
considered mesmerism a honueopathic remedj'.

He .says: "This curative power, of whose cnieacy

none but madmen can entertain a doubt, which
through the powerful will of a well-intentioned

individual, intluences the body of the patient by
the touch, acts homoeopathically, by exciting

symptoms analogous to those of the malady"
(p. 210).

In 181.3 an epidemic of typhus fever occurred

ii< Leipzig, during which it is said that seventy-

three patients were allotted to Hahnemann for

treatment. Of these it is claimed that but one
died. Many of his claims were denied and many
of his ideas were ridiculed. As a result of the

opposition of the apothecaries' g»iild he was for-

bidden to prepare his own medicines for pay. In
spite of all opposition, he and his pupils con-

tinued their practice and gave the remedies

gratuitously wlien- they were not allowed to take
pay. Finally, opposition and social ostracism so

discouraged Hahnemann that he left Leipzig in

1S20 for Rothen, where, under the patronage of

the Duke of Anhalt. he had a certain vogue. I'p

to this time homrpopathy was centred in the per-

son and teachings of Hahnemann; but now that

he was absent, his pupils, already having become
doctors of medicine, began, in 1821. the publica-

tion of the first homoeopathic journal, the .-Ir-

chire of the Hontwopafliic Method of Curinrj.

This publication was continued until 1843. The
growth of homoeopathy in Germany has ever been
slow. In Austria, homoeopathy was first official-

ly kniiwn in 1819. in which year the Kmperor
Francis I. decreed that the method should be for-

bidden. Afterwards it was tacitly permitted,
and the decree was revoked in 1837. Since IS4(i

there has been no governmental interference with
individual preference. Honia-opathj- was intro-

duced into Russia in 1823. There, as el.sewhere,

its pioneers Avere lavmen. and its growth has been
slow. It was introduced into Great Britain in

1827, by Quin, a physician. Shortly after, the

medical opposition was so great aa to prevent
those who desired to practice it from obtaining a
decree entitling them to register as physicians.

At present there are no restrictions placed upon
any person desiring to practice this system, but
there are no legally incorporated schools for in-

struction. In France, honiaopathy was first sys-

tematically tried in the year 18.30. It steadily

grew in favor until 183o, when Hahnemann, .set

tling in Paris, gave the cause a ])owcrful impetus.

He groui)ed around him a large number of able

men, and until his death in 1843 Paris was the
Mecca of homceopathy.
The laws of France, as of most countries in

Europe, discriminate against homceopathy, and
no place of public preferment or emiilnment is

allowed its adherents. As a rule, homteopathic
medical colleges are not legalized in Furopean
countries.

In the United States, and in other young coun

tries, homoeopathy has been most active. Vi.

Hans B. Gram, a native of Boston, educated at

Copenhagen, first began the jiractice of homoe-

opathy in New York City. The n<ivel method
was adopted by many, and many became earnest

advocates of the system. Later, and about the

same time, there came into notice men and
women, generally and very largely of the laity,

who, without knowledge of disease or of science,

began to report cures with the aid of homa-o-

pathic 'remedies.' Domestic practice was so

easy, by means of a cabinet of ])hials filled with

globules and a book giving complete instruction

for the use of homipopathic medicines as adapted

to any symptoms, without the need of a diagnosis

of disease, that the new cult grew rapidly. Soon

there came from over the sea men who had
learned the science and art from Hahnemann and
his associates, and as a help to the more perfect

understanding of this way, the first homoeopathic

college was established at AUentown, Pa., in the

year 1835. While the converts to homoeopathy
have never been subjected to positive repressive

legislation. yet they have been butreted by the same
storm of opposition as gieeted their brethren

in other lands. In order that the cause might
be strengthened and physicians record progress,

the publication of the Ameriean Journal of

Homoeopathy was begun in 1835. The American
Institute of Homceopathy, the oldest national

medical association in the country, was organized

in 1844, though there were already societies in

the States of Pennsylvania, Xew York, and Massa-
chusetts. The existence of most of the local

societies is mainly due to the suggestion and
festering care of the Ameriean Institute, to which
they annually report.

In 1900 there were in the United States about

15,000 homoeopathic physicians, and about eigh-

teen medical colleges in which lionueopathic

therapeutics are taught. Considering its age,

homoeipatby is especially rich in theoretical and
practical literature. The most exhaustive work
on anv division of the subject is the Eneiielopirilin

of Materia Meilirn. by the late Prof. T. F. Allen.

M.D.. of Xew York City. Every department of

medicine has been treated by homoeopathic au-

thors. Perhaps the chief factor in the spread

of homoeopathy in this country, especially in the

newer portions of the Western States, is the

equality of all schools of medicine and all quali-

fied practitioners before the law. For many
years homopopathists in this countrj- taught only
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therapeutics and practice, and as a result all the

earlier, and for many years most of the well-

equipped, native American physicians were

graduates of the regular school. Finally, homoeo-

pathic medical schools were established, in which

all the branches of medicine were taught, and
the inexplicable terms 'homoeopathic surgeon'

and 'homoeopathic obstetrician' came into use.

The inlluence of the school has been waning for

some years. In 1883 the Hahnemannmn Monthly
said:' "A few years ago the editors of the .Yeii;

"iorl: Medical Times dropped from the title of

their journal the distinctive word 'Homwo-
patliic' ; now they boldly urge the renunciation of

the word as applied to our school of medicine.

If we are emancipated from the thraldom of

sect, we shall not only save our school from im-

minent dissolution, but shall also become an in-

tegral part of the medical profession of the day,

honored as true, broad, liberal, progressive phy-

sicians. But if we cling to a name which by no
means represents the catholicity and spirit of the

new school, we are oloomed to annihilation."

In the large cities of the Eastern States,

"fieat numbers of graduates of homoeopathic

medical schools have taken courses of study in

post-graduate departments of regular medical

colleges, and afterwards, while retaining the term
homoeopathic, practice medicine principally ac-

cording to the regular principles, using 'old-

school' drugs in 'old-school' dosage. The editor

of the 'Seto York Medical Times (homoeopathic)

asserted that there are only two 'pure' homoeo-

pathic practitioners in that city.

Whether due to its influence or not, since the

advent of homoeopathy the repulsiveness in taste

and appearance as well as the size of the dose

of old-school remedies have been greatly modi-
fied ; and in a vast number of cases suggestion

and encouragement together, perhaps, with
placebos, have taken the place of active medi-
cinal treatment, and natural recuperative power
has worked the cure. It is certainly true that

without the resort to and adoption of regular

'old-school' remedies homoeopathy would have
died out e.xcept among those who love mystery
and prefer magic to medicine. Few and rare to-

day are the practitioners who adhere to the po-

tentization tenets of Hahnemann, or who are

content to treat symptoms in ignorance of the
disease present.

The terms 'allopathy' and 'allopathic' came in-

to use after the invention of the words "homoe-

opatliy' and 'honui>opathic.' and were used by the

adherents of the new school in designating the

old school and its practitioners, through a mis-
taken idea. The terms are etymologically incor-

rect. See H.MIXFMANN.

HOMCEOPATHY, American Institute of.

The oldest national medical organization in the

United States, its first session having been held
in New York City, on .\pril 10, 1.S44. Its ob-

jects are the reformation and augmentation of

the JIateria iledica, and the furthering of the

]irineiples of honueopathy. It has two thousand
members, divided into liureaus on various lines

of medicine and siirgery, and meets annually in

the large cities of the country. The institute

publishes annual volumes of "Transactions," in-

cluding reports and original papers.

HO'MOGENEITY. L.\w of. The product of

two homogeneous integral functions of the nith

and the nth degree, respectively, is a homogeneous,
integral function of the (»i + n)th degree. The
value of this principle in checking the process of

multiplication oi homogeneous functions is evi-

dent. The notion of homogeneity may be extended
to irrational and fractional functions. In this

ease the degree is determined by introducing a
factor A; into each variable, and observing the
degree of the factor k in the resulting function.

HOMOIOtrSION, ho'nioi-oo'sl-on. .See Ho-
iiooisiox.

HOMOL'OGA'TION (from ML. homologare,
to homologate, from Gk. ofioXiytlf, homoloijein,

to agree, from o/jAXoyos, homologos, agreeing,
from ojiuSs, homos, same -f- \A70s, logos, word,
from \4yt:iv, Icjeiit, to say). In the civil law, the
judicial confirmation of an award, or of an ac-

counting, or of any other administrative or
judicial proceeding. In Scotch law, an act or
course of conduct which confirms or approves of
something which otherwise might be invalid.

Thus, an informal deed, though useless in itself,

yet if acted on by one or both parties, will be
set up and made valid as against the party ho-

mologating. To constitute homologation, a clear

knowledge of what the party is doing is neces-
sary. Cf. E.STOPPEL.

HOMOL'OGOTJS SERIES. See hydrocar-
BOXS.

HOMOL'OGY (from Gk. o/wXayla, homologia,
conformity, from 6/i6\oyos, homologos, harmoniz-
ing, from 6/i6i, hmnos, same -|- -\oyla, -logia,

account, from \4yei.p, legein. to say). (1) In
biology, a term used to indicate structural corre-

spondence based on blood-relationship, as op-

posed to analogj', which is a])plied to functional
resemblance, such as that between the wings of

a bird and tho.se of a butterfly. Different sorts

of homology have been recognized. There is the
homology of the diflerent parts of the body;
namel.v, serial homolog}'. as of the front and
hind paired fins of fishes, or the arms and legs

of man; antimeric homologv', as of the petals

of a flower or the right and left sides of the
body. There is homologj' of corresponding or-

gans in different individuals. This is most cer-

tain in individuals of the same species; some-
what less certain between gcneia and families;

often dinibtful l)etween orders and classes ; u.su-

ally si)eculative between phyla. The criteria of

homology- are: (a) The <'ri(erion of connections.

A part having similar relations in two s])ecies.

and making similar connections is homologous
in the two cases, (b) The criterion of structure.
Homologous parts have a fundamental similarity
of structure, (c) The criterion of development.
Homologous organs arise from the same germ-
layer in corresponding parts of the body and
develop in the same fashion. Despite these
clear-cut criteria, homologies are practically
often very difliculf of determination, particu-
larly beyond tlie limits of a class.

(2) In geometry, figures which are in per-
sjieetive are often spoken of as homologous, be-

cause the centre and axis nf jierspective intro-

duced by Poncelet were called i)y Chasles centre
and axis of homologj-. ( l^ee the articles Centre;
Axis.) The term is used in another sense
to signify the relation of reciprocity or duality
(q.v.) which exists between geometry and al-

gebra.

Law of Homology. Given two sets of con-
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cepts, G (geometric) aod A (algebraic), euch
Ihat to every concept in set Ci (for cxauiple, a
rectangle, or a line) shall corrcspund a concept
in sot A (say, a product, or a nunilicr; ; and to

every relation between any two of one set (for

example, equality) a relation (in tliis case

equality) between the corrchp^nding two of the
other, then all lan;,'uage, reasoning, and conclu-

sions as to the one set may be applied to the
other set.

This correspondence of one symbol, one opera-

tion, one result, etc., of algebra, to one symbol,

one operation, one result, etc., of geometry, or, as

it is called, tiiis 'one-to-one correspondence,' sug-

gests many tbeorcms of geometry that would
otherwise remain unnoticed. E.g.:

Oboubtric Tueobems.
n X, y, r. . . . are liiii' 8eg-

meMt«, ami -v.r, a'z. . . . rep-
resoitt tlie ri-i'tiiuylcH of x
and ,r, .v and x and
X Cr + «) rcpresentB tht; rec-

tangle of X and y + z. and x*
repreaeutfi the square uu x,
then

1. x(y + i)= xy + iz.

2. ( X + >•)» = i» f .r' -f 2 1.1-.

3. i»— .I' — ix +.1) (.V— J).

Algebraic Treoueub.
If It, b, c, . . . are nunibere,

and lib, ua . . , represent the
pruduetH of a and /', /i and
c and u (/> + e) repre-
seutH the prodin-t of a and b
-f c, nad u'^ reprtHenta tiie

flecond power of a, then

1. a {b+r)=ab+ nc.
2. (a+ b)'— a'+b' + 2ab.
a. a'— b''=(a+b){a— b).

HOM'ONYMS (Lat. homonymus, from Gk.
A^iiwyuos, having the same name, from i/jis, ho-

mos, same -|" ivotia, unomit, name). Words that
agree in form, but dilTer in origin and meaning.

A familiar example of this class of words is

sound, which in its didVrent meanings goes

back to the Latin soniis. Scanilinavian siiiid,

and Anglo-Saxon fiiauiid and miiitlinii. Many
liomonyms are often distinguished by the accent,

as absent, the adjective, and absent, the verb.

Strictly speaking, these are not homonyms, but
homographs, since the exact correspondence is

eontined to the spelling. A third term is also

used—'homophones.' words that agree in the

sound, but not necessarily in the spelling. Thus
write, wriffhl, and rite are homophones.

HOMOOUSION, ho'niA-on'sI-on (Gk. ifwoi.

<riiii>, liiiinoiiusi'in. consubstantial, from oiiAt,

homos, same + oi/ff/a, ounia, essence). A tenn
of Greek theology, employed against the Arians
at the Council of Xicaea (A.n. .S2.t). to denote

that in the doctrine of the Trinity the !Son is

"of the same essence for substance] with the

Father." According to the received text of what
we call the Xieene Creed, the article in question

reads: "And fl believe] in one Lord Jesus Christ

. . . being of one substance with the Father."

The word hontooiision is much older than the

Council of Nic.Tpa. Not to sj>eak of its employment
by Gnostics, like Rasilides. it is found in the
•writings of Ircnicus. in the latter half of the

second century, and not infrequently in llie third

century. II was rejected by a synod held in

Antioch. against I'aul of Samosata (208 or 200),
where it seems to havp borne a meaning some-
what diirerent from that which was applied to it

by Athanasiiis. In the fourth century the word
aroused a long and bitter controversy. The
Athanasian party defended it; the Ariana at-

tacked it on every side. In tlie progress of the
struggle various alternatives were proposed. Some
extreme .\rians wished to substitute heteroousion
(of a difTerent substance) for h(imooui>i'm. thus
alTirniing the direct opposite of what the orthodox
party insisted upon. Others, less radical and

largely indifferent to the real issue involved,
.suggested the colorless term honwioii (similar),
meaning simply the tjou "is like' the Father.
Others still were willing to go so far as to use
the word homuiuusion (i.e. tlie Son Is "of a like

essence, or substance,' with the Father ) . After
nearly sixty years of theological warfare, the
Church, at the Council of Constantinople (liSlj,

rcallirined its allegiance to the homuuiision doc-

trine, and now applied it not simply to the Son,
but also to the Holy (iliost. thus completing the
dogma of the Trinity, wliieli has evi'r since re-

mained the orthodox faith of Christendom.
Consult: liarnack, History of Uoijma, vol. iv.,

translation (London, 1898); Athanasiiis, Hcteel

Works, translation in the Xieene ami I'ostMei nc
fathers, second series, edited by ScluilF and Wacc,
vol. iv. (New York, 18il2) ; Dubose, The Ecu-
menical Councils (2d ed.. New York, 1897). Seo
Attn s and Xicknk Creed.

HO MOPH'ONY (Gk. ofjJxpwyoc, homophonos,
having the same .sound, from o^ii, homos, same
+ ipuvq, phone, sound). The style of modern
music where one voice or melody ]iiedomiiiates.

The other voices arc not iiide]iendenl. but serve
chielly to furnish the harmonic basis for the
leading voici'. Thus it is directly opposed to the
older polyphony (q.v. ), where all voices were
independent and of equal importance. See Ak-
TipiioNV ; Monody.

HOMOP'LASY. A term proposed by Lan-
kester to e.\|iriss, as he says, 'the ))arallelisin of

genetically distinct organs.' Its meaning by some
is expressed liy the word convergence,' now in

frequent use. It is due to the action of similar

or identical habits or environment on a part or
parts of an animal or on the entire animal. I.an-

kester's definition is: "When identical or nearly
similar forces, or environments, act on two or
more parts of an organism wliich are exactly or
nearly alike, the resulting modi/ieations of the
various jiarts will be exactly or nearly alike."

Lankester illustrates homoplasy by the easp of

the remarkable coincidence in the pteropod raol-

lusks and eeplialopod mollusks of ap[)endages
around or near the mouth provided with suckers.

Osborii asserts tlial homophisy lias been confused
with 'parallelism' and 'convergence,' which may
affect absolutely non-homologous structures.

IhimopUisii. he says, should be confined to struc-

tures in which there is an element of homology.
Converf/enrc may be restricted to cases of 'paral-

lelism' between animals of entirely tinrelatcd

groups or classes, like the following: l^larsupial

mice, and other animals of that group exactly
resemble placental mice, etc.; whales resemble
fishes owing to tlieir similar ad;>ptation to the
water. Many cases of so-called mimicry (q.v.)

appear to be instances of convergence. Tx»glcss

lizards may be mistaken for snakes. There are
nuilfitudcs of such examples, and the resem-
blance or narnllelism is so exact as to have often
misled well-trained zoologists.

HOMOP'TERA (from Gk. A^j, /lomos. same
+ TrrepSv. i/lmni. wing). .\ suborder of the
Hemiptera inclurling insects with winjrs (when
present) of uniform thickness throughout. It

contains some of the most destructive of insects

and others that arc tlie most henefiei;!!. It in-

cludes the cicadas, lantern-flics, spittle-insects,

leafhoppers and treehoppers. plant-lice, scale-ia-

sects, and others. A few of the scale-insects fur-
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nish materials that are useful to man, such as
cochineal lac and wax. A famous scale-insect is

lilt' 'Sau Joso" scale, and the mealy bugs of green-

houses are wcll-kuoun reprcseutativcs of this

group. See Hemiptera; Bug; Cociiixeai,;

Aphid; Cicad.v; Fboth-Fly; Scale-Ixsect.

HOMOS'PORY (from Gk. on&s, homos, same
+ aw6pos, i/yoros, seed—literally, 'sijores sim-
ilar'). A word generally used only in connection
with such plants as have a distinct alternation

of generations (q.v.). The se-xless generation
(sporophyte) in the alternating series produces
spores, which in turn produce the sexual genera-
tion (gamelopli^te) . Among the liverworts

and mosses (bryophytes) , most of the ferns and
their allies (pteridophytes) , these spores are

all alike in appearance and power, each in ger-

mination producing a gametophj'te which bears

both male and female organs. The term con-

trasts with 'heterospory' (q.v.), a condition in

which the sporophyte produces two kinds of

spores, unlike in size and power, the larger of

which produce female gametophytes, the smaller

male gametophytes. All the seed-plants ( spernia-

tophytes) are heterosporous, as well as the
water-ferns, quillworts, and little club-mosses
among the pteridophytes. Isospory is the same
as homospory.

HOM'OTAXY, or HOM'OTAX'IS (from Gk.
ofiis, lioiiios, same + Td^n, tuxis, arrangement,
from Td<r<r(iv, (t/s.seid, to arrange) . A geological

term which signifies a similarity in the succession

of strata in different regions as shown by the
included life forms.

HOMS, horns, or HEMS, hems (Lat. Emesa).
A city of Syria, situated near the right bank of

the Orontes, about S2 miles south of Hamah
(Map: Turkey in Asia, G 5). It is built chietly

of black basalt ; has crowded houses and narrow
streets, and is surrounded by old halfruiiii'd

walls. Although there are now no ancient build-

ings remaining, the antiquity of the city is at-

tested by numerous fragments of columns, by
Greek inscriptions, and the foundations of

ancient baths with specimens of mosaic pave-
ments. The town has considerable trade in silk,

cotton, oil, and gold ware, and has also some
manufactures. The population is estimated at

60,000, including about 6500 Christians. Ancient
Emesa was celebrated chietly for its splendid
temple of the sun. one of the priests of which,
Elagabalus. or Heliogabalus. was raised to the
Imperial throne of Rome. Under the walls of

Kmesa, Zenobia was defeated by the Emperor
.\urelian in a.d. 272. The city was taken by the
Saracens in G.3G. when its old Semitic name. Hems,
was revived. In 1099 the Crusaders rode tlironu'li

its opened gates. Here the Egyptian armv, under
Ibrahim Pasha, defeated the Turks in .July, 1832.

HOMTJRAI. See IIorxbill.

HO-NAN, ho'niin' (Chin., south of the river).

One n\ the eighteen provinces nf China ]irnper.

honiiiliil nn the north by the provinces of Shan-si
and Cbih-li. on the east by Shantung, Kiang-su,
and Ngan-hwei. on the south by Hu-peb, and on
the west by Slien-si (Map: China, D n) . It lies

between the parallels of latitude 32° and .'57°

N., and the meridians of longitude 110° and ll(i°

E. ; area, about 07,000 square miles. The eastern
part is coniparativelj- level, and belongs to the
Great Plain, while in the western section spurs of

the Fu-niu range of mountains with a southeast

trend are found. Its priucipal river is the
Uoang-ho, which traverses the northern part
from west to east. The soil is fertile, and in

addition to the usual cereals, produces eulton,
hemp, indigo, and tobacco. Patches ol the re-

markable formation called loess (q.v.) by Richt-
hofen, and 'lake loam" or terrace deposit by Pum-
pelly, are found in both the northern and south-
ern parts. Ho-nan is rich in minerals, iron,
lead, tin, copper, etc., and has enormous deposits
of anthracite eoal, which has hitherto been mined
only by native methods. The capital, liai-fung
(or feiig), is situated 11 miles south of the
Hoang-lio and near the point where in 18.53 the
river burst its banks and took a new course to
the northeast through Shan-tung to the Gulf of
Pe-chi-li, instead of .southeast through Kiang-su
to the Yellow Sea as formerly. Kai-fung is a
station on the new Lu-Hun or Hankow-Peking
Railway. The people of the province are notori-
ous for lawlessness and turbulence. Population,
upward of 35,000,000.

HONDA, on'da. A city of Colombia, situated
on the Magdalena, in a mountainous region, 55
miles northwest of Bogota (Map: Colombia, C
2). The town has a very hot climate, as the sur-

rounding mountains shut off the cool winds. Jt

is important as the head of navigation, and the
transit point of the trade for Bogota, as well as
the depot for the tobacco and quinine from the
Ambaleraa District, Population, 4000. Honda
received its town charter in 1G43. In 1805 it

was destroyed by an earthquake.

HONDECOETER, hon'de-koo'ter, Melchiob
d' (1030-95). A Dutch animal painter. His
grandfather, GlLos (died 1027), was a landscape
painter at Amsterdam, and his father, CiisuERT
n'HoNDECOETEB (died 1653), painted animals.
Melehior was born at Utrecht, and studied imder
his father and his uncle, .Jan Weenix (q.v. I.

From 1659 to 1063 he lived at The Hague. ;ind

after that at Amsterdam, where he received the
freedom of the city in 1688, and resided until his

death, .\pril 3, 1695. He stood in high favor
with the Dutch magnates, and while at The
Hague was employed by \^'illiam III., after-

wards King of England, to paint his menagerie.
His grandfather had made a considerable name
in that form of art. Hondeeoeter painted every
kind of animal, but his favorite subjects were
cocks, hens, ducks, and peacocks, which be de-

lineated with wonderful correctness and truth.

He depicts, with great charm, motifs like the
maternity of the hen, and he even lends I>eauty

to subjects like 'cock-fights,' and "Ducks in a
Pond." No one has excelled, or even equaled
him, in painting the feathered tribe. The land-

scapes which he introduced as backgrounds to

his pictures are equally fnie to nature, and
finished with a delicate lightness and transpar-

ency of touch that harmonizes admirably with
the subject of the piece. The museums of

France. Germany, and Austria, and the private

and public collections of England have fine ex-

amples of his work, but his masterpieces are at

Amsterdam and The Hague. His most celebrated

work is "La plume flottante" (the Floating

Feather), in the Afnseum of .\msterdam, repre-

senting a pond full of water-fowl.

HONDO, hon'dA, or HON-SHIU, hon'shyoo'
(Cliino-.Fapaneso, chief island). The name of

the chief island of the Empire of Japan, often.
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but incorrectly, callei". Nippon or Niphon (Map:

Japan, E 0). Nippon is not tlie name of any

one island, but of the c-ntire .lapanese Empire.

The applicati,-)n of the erroneous name Nippon

tc the ehiel islaml orijiinated with Kaenipfer

iq.v.), the Jesuits who -wrote previously to him

knowing Japanese geography too well to use the

misleading term. Of late years the Japanese,

studying geography in the Western fashion, and

seeing the neeessi'ly of a name for their chief

island, have called it Hondo. Hondo lies l)etween

latitude 24° 14' and 41° .3.3' N., and longitude

130° 44' and 142° 14' E., and has an area (with

its isles) ollicially computed in 18!"4 at H7.771

square miles, with a jiopulation (December 31,

1808) of 33,327.918. It comprises the circuits

of Tokaido, (Jo-Kinai (or the five home prov-

inces), Toziindo, Hokurikudn, 8aninilo, Sanyodo,

and one province of Nankaido (the other four

provinces of this circuit forming the island of

Shikoku). Kor administrative i)urposes Hondo
is divided into 3 fu and 34 ken (or prefectures),

and contains 447 di-tricts. .34 large cities. Il).(il8

villages. Of its taxalde area in acres. 7,250.000

are in ricelields. 3.8!tS,.i.iO in arable land. 752.-

787 in building lots, and 15,4',)0,S()7 in forest, be-

sides 774,743 acres of untaxed land. Its shape

is a crescent, with horns toward Asia. A re-

markable difference in climate is noted between

the eastern and the western halves of Hondo,

the former, under the inlUience of the Kuro-

Shiwo, or gulf stream of the Pacific, being mild

and warm"; the latter, receiving the cold winds

and under the inlluenee of cold < iirniits. having

a more severe climate. The i)romontories of

Hondo are now dotted with well equipped light-

houses, and the island is well sup|)licd with rail-

ways anil tcli'graphs.

HONDT, hont, HOND, or HONDIUS. A
Fleniish family of painters and engravers. Jo-

ix)cis or .Jos.sV; (154li-ltiU) was born at Wack-

t-n. To avoid the troubles in the Netherlands,

then in the throes of the war with Spain, he went

to England and became an engraver of maps and

a maker of mathematical instruments. He also

engraved some portraits, such as those of Queen

ElTzabeth. Henry IV.. Drake, and Cavendish;

some plates for Mercator"s Alius Major (1005),

and other works. He often added to bis signature

the figure of a dog, in allusion to his name.—His

son, Hendrik (1,588-1(5.58), called the Younger,

was born in l-ondon. He was also an engraver.

and is said to have executed many plates, but

bis works are confused with those of another Hen-

drick Hondt (1573 ir,4SI, born at Duffel in Bra-

bant, the son of William Hondt. and a pupil of

Jan Wierix. The first named opened a studio at

The Hague, and during fifty years produced many
plates, rncliiding a series of portraits of the great

reformers, Wvclif, ^relanehtbon. Knox, Calvin,

and Savonarola, and a scries of painters, besides

genre and historical subjects.—.\notlier William

HoxnT ( 1 no 1-c. 10.32) w"as the son of Hendrick

(1573-1048). He was born at The Hague, and is

said to have been Court painter to Ladislas IV.,

King of Poland. His works include a portrait of

the '"King, ami a number of engraved portraits

after Van Dyck and others, notably one of himself

after that master.—Abraham (1038-95), a paint-

er and engraver, was born at Rotterdam. He was

the grandson of .lodocus or .Tosse Hondt, and was

known especiallv as a painter of dogs. He went

to London while very young, and under Charles

II. acquired a great reputation for his studies of

the chase. He also painted torchlight .stvnea.

and left .some rare water-colors. There is a

Wild Hoar Hunt" by him in the .Melr<ii)olitan

Museum of Art, New York City.

HONDURAS, hiin-doCrfls, Sp. prmi, 6n-dTO'-

rils. .\ ic pulilii- of Central America, bounded by

the Caribliean Sea on the north and northeiusl,

Nicaragua on the southeast, Salvador and the

Pacific Ocean on the southwest, and Guatemala

on the west (Maj): Central America, D 3). Area,

estimated at over 40,000 square miles. It is a

mountainous country, a plateau in the interior,

with low coast lands. The only plains of impor-

tant extent are along the coasts of both oceans,

and on the lower courses of a few rivers. The

w idening of river valleys in the interior results in

small j)lains, many of them at a considerable ele

vation. The mountains occupy a proportionately

larger area than in neighboring (Juatemala, but

the ranges arc inferior in extent and height,

though some peaks rise to about 8000 feet. Vol-

canoes have recently played a smaller role than

in any other country of Central .\mevica. though

there" are an important number of extinct vol-

canoes, one (if wliich formed the island of Sacate-

grandc in tlie Culf of Fonseca. In the western

half of Honduras, young eruptive rocks cover as

large an area as all the other geological forma-

tions together, while in the eastern half very little

of the surface is formed of vobanie outpourings

of recent geological limes, though the older erup-

tive rocks are largely represented, partii'ularly in

the north. The coasts have a long .\tlantic and a

small Pacific frontage. The Atlantic poris are

TnijUo, Ceiba, and Puerto Cortes. Amapala has

one of the best natural harbors on the Pacific

coast. The water parting between the .\tlaiitic

and Pacific rivers is far to the south, so that

most of the drainage is to the .Atlantic Ocean.

Some of the .\tlnntic rivers arc navigable, among
them being the Coco or Segovia (known also as

the Wanks), which forms part of the boundary

with Nicaragua.
In the interior the climate is healthful, and

on the whole temperate. The coast lands, owing

to their small elevation, have a much higher tem-

perature. Honduras, swept by the trade winds

receives an enormous quantity of rain, and the

tropical vegetation is very luxuriant. The broad

Atlantic coastal lowlands, however, receive nuich

less rainfall than the mountain regions of the in-

terior, where most of the water vapor brought by

the east winds is condensed. The result is that

though the eastern lowlands are covered with

vast forests of mahogany, cedars, and ntlicr cabi-

net woods, in which also sarsaparilla and other

medicinal plants abound, vegetation in the east is

not so luxuriant as in the higher regions inland,

where there are boundless forest-s of pines and

other conifers so dense that one may travel for

days without being able to sec morq than 100

yards in any direction. The Pacific coast is

driest, and a'drv period prevails from November

to May. The .Mlantic coast is not healthful for

the white race, and its products arc mainly those

of the forest and tropical fniHs. The interior.

from 1500 to 7000 feet, produces tropical prod-

ucts in the lower zone, coffee in the miibllc zone,

and the products of temperate climates in the

upper belt. Numerous relics of a former civiliza-

tion are found in some districts, most of them
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being the ruins of temples and other religious

edifices.

For fauna, see Neotropical Region.
MixER.vi. Resources. The country is richer in

minerals than any other Central American State

excepting Nicaragua. They include gold, .silver,

copper, zinc, iron, lignite, etc. Lack of capital

and energ}', liowcver, has prevented the large

development of these resources. The mining ac-

tivities are practically confined to the washing
of gold from the rivers and the production of

some silver in the southern part of the country,

these metals being the largest e.xports.

Agriculture. The soil is very rich ; but in

spite of its unusual fitness for agriculture, Hon-
duras is the most backward State of Central
America. The natural conditions are conducive
to the cultivation of almost all the products of

Central America, but the sparsity of population

as well as the lack of transportation facilities

stand in the way of agricultural development.
Jfore attention is paid to stock-raising and to

the cultivation of bananas and other fruits in

the Atlantic coastal region than to any other
branch of farming. Steamers carry a large quan-
tity of bananas and cocoanuts to the United
States. Tobacco, sugar, maize (the chief food
staple), coffee, rice, etc., are all grown in quanti-

ties sufficient to supply the local demand, and
considerable coffee is sold abroad. The almost
prohibitive export duties have brought about a
cnnsiderable increase in the live stock of the coun-

trj'. The exports of live cattle, however, as well

as of hides, arc not unimportant. Sheep, goats,

and swine are few in numlicr.

Tr-\nsportation. With regard to transporta-

tion facilities tile situation in Honduras is worse
than in any other of the Central American States,

although the natural obstacles in the way of a

railway line from coast to coast are less than
ill most of the other States. The construction

of a narrow-gauge lino from Puerto Cortes on
the Atlantic to the Gulf of Fonseca on the Pa-

cific was liegun in ISCiS by an English company,
which had secured from tlie Government a land

grant of ten square miles per mile of road con-

structed, and extensive mining and lumbering
privileges, lionds to the amount of $30,000.00(1

were issued and sold, but the work was discon-

tinued after about 00 miles, or one-fourth of the

road, was constructed. Since then all efforts to

resume construction have been unsuccessful, and
the part completed, between Puerto Cortes and
La Pimenta. has been operated with varying suc-

cess by several eomjianies. A mule train is three

weeks .in the roail between Puerto Cortes on the

Atlantic and the Pacific port of Amapala, a

journey that might be made in less than a day if

this railroad were completed. Several conces-

sions for shorter roads have been obtained by
foreign companies from the Government. There
are a number of tolerable wagon-roads, but most
of the traffic is still carried by mules. The tele-

graph lines of the country had 2730 miles of

wire in 1899.

Commerce. The commerce of Honduras is

naturally insignificant in view of the general

linckwardncss of the country. The imports in

I'.IOO were estimated to amount to 1.074.0.50 pesos

gold, of which over two-thirds came from the

T'nitcd States. The exports were valued at over
2.fi3."),ri00 pesos gold, and consisted of precious

metals, fruit, cattle. cofTce, cabinet woods, tobac-

co, hides, and skins. The skins of the roebuck
and the feathers of tropical birds are also im-
portant ill trade. One-half of the exports of Hon-
duras find their way to the United States, the
remainder lieing principally divided between Ger-
many and the other Central American States.
The chief articles importi-d from the United
States to Honduras are breadstufTs, cotton man-
ufactures, iron and steel manufactures, and bev-
erages, almost the entire import trade being
usually with this country.

(iovERNMENT. The Constitution of Honduras,
as modified in 1894, provides for a republican
form of government. The executive power is

vested in the President, elected by popular vote
for a term of four years. The Chamber of Depu-
ties, which is intrusted with the exercise of the
legislative power, is compo.sed of Deputies elected
directly for four years, at the rate of one Deputy
for every 10,000 inhabitants. The President is

assisted in his duties by a Cabinet of Ministers.
For administrative purposes the republic is di-

vided into 15 departments, administered by gov-
ernors appointed by the President. The admin-
istration of justice is in the hands of a supreme
court, situated at the capital, and a number of

minor tribunals and ju.stices of the peace. The
capital is Tegucigalpa.

Finance. The chief sources of revenue are
customs duties and the spirits, powder, and to-

bacco monopolies. The revenue for 1900-01 was
estimated at 2,423,000 pesos, and the expenditure
at 2,410,824 pesos, of which about one-third was
spent by the Department of War. The finances of

the country are in a deplorable condition, owing to

the expenditures incurred during the war with
Salvador and Guatemala, and to tlie continuous
civil strife as well as to general mismanagement.
Thus the external debt of the country amounted
in 1900 to $20,992,850. while the " arrears of

interest at the same period amounted to $64.-

498,440, bringing up the foreign indebtedness of

the countrv to .$91,491,290. The internal debt
anuuiiited in 1900 to 1.800.812 pesos.

Deken.se. Military ser\'iee is obligatory upon
every able-bodied citizen between the ages of

eighteen ami fiu'ty. The active army is very
small, being estimated at only about 500 men.
The militia numbers over 40.000.

PoiULATiON. The population of Honduras was
587.500 in 1900. exclusive of (uncivilized) In-

dians. Most of the population are called abori-

ginal 'Indians.' The number of persons of pure
European descent is very small. Religious free-

dom is provided for by the Constitution, and
no religion is oflicially recognized by the State.

The prevailing religion is Roman (^atholic. but
there are also a number of Protestant churches.

Education is supported by the State to a con-

siderable degree, but the present facilities are

far from adequate. In 1901 there were nearly
800 prinum' schools, of which 701) were na-

tional, all attended by about 29.000 pupils. There

are also a high school for girls, and a normal
school, both situated at Tegucigalpa, besides

six national colleges and seven other educational

institutions that receive subventions from the

Government. There is also a national industrial

school. Most of the departments of the republic

are provided with national eolleges, and there are

also some institutions for higher education. As
regards penal and charitable institutions, there
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are a penitentiary and general hospital at Te-
gucigalpa ; also a hospital at Amapala.

HisTOBY. The coast of Honduras was discov-

ered by Columbus in 1502. The lirst settlement
was made in 1524, by Cristobal de Olid, a lieu-

tenant uf CortOs, sent to take possession of the

countrj- in the name of his commander. Olid
founded the town of Triunfo de la Cruz, and set

up an independent f.'<ivernmcnt. CortOs set out in

person to bring Olid to terms, and after a tedious

march of six montlis over the mountains and
rivers of Mexico and Central America, he reached
the little colon}* in the spring of 1525. There he
rei-nforced the colonists and founded the town
of Xatividad de Xucstra Scfiora, on Caballos
Bay, returning to Mexico in 152C. A royal Gov-
ernor was appointed to rule the province. The
mines of Honduras were valuable, hut under
Spanish government the colony developed slowly.
In 15.39 the province was made an audiencia of
the Captain-Gcneralcy of Guatemala. The laws
enacted for the protection of the natives were
systematically disreg:irded. In 1821 Honduras
revolted from .Spain, and was annexed to the
Mexican Empire. In 1823 it joined tlie federation
of Central American States which was formed
in October of tliat year, and- lasted until 18.38,

when it was virtually dissolved, although the
President's term did not expire until Kehruary 1.

183!). In 1849-51 Honduras formed a union with
Salvador and Xicaragtm. which ended in 18(>3

in war between the contracting parties. Between
185ti and 18G0 the usual course of internal dis-

sension was interrupted by the filibustering ex-
ploits of William Walker (q.v.). In 1871 war
broke out between Honduras and Salvador and
(iuat^mala, and after peace was declared, in

1874, a revolution in the interests of the ex-

President, Medina, took place. Other States in-

terfered, and the Guatemalan candidate, Soto,
acted at first as provisional President, and was
elected to that olhce in April. 1877. In 1880
the national capital was removed from Coma-
yagiw to Tegucigalpa and Soto was reelected
President. In 1899 General Sierra was chosen
President for the term ending in 1903.
BiBLiOGBAPHY. Froebel, Eleven Yearn' Travel

in Central America (I^ondon, 1853) ; Wells. Ex-
ploratiotm and Adientures in Honduras (New
York. 1857); Scherzer, ^yanderungen durch die
mitlrlnnfrn-anischcn Freislnnlcn Xicararjua,
Uonduras und l^an Salvador (Brunswick. 1857) ;

Squier. Honduras: Dexcriptire, Historical, and
Statintieal (London, 1870); Garcia, San Salva-
dor und Honduras im Jahr liilC> (Berlin. 1873) ;

Gonzalez, Geografia de Centro-AmMca (San
Salvador, 1878) ; Bates. Central and South Amer-
ica (London. 1882) ; Lombard. The \ew Hon-
duras (New York. 1887) ; Polakowsky. "Die Re-
publiken Centralamcrikas. Honduras," in Zeil-

sehrift dcr flesellsrhnft fiir Frdkunde zu Berlin
(Berlin, 1889) ; Bancroft. Historji of Central
America (.San Francisco. 1890); CTiarles, Hon-
duras (Chicago, 1890) ; Child. Spanish American
Republics (New York. 1891), "Honduras."
Bureau of American Republics, Bulletin 57
(Washington, 1892) ; T.emus and Bourgeois.
Breve noticia sohre Honduras (Tegucigalpa,
1897) : several articles by Gordon in Prabndii Mu-
seum Memoirs, vol. i. (Cambridge, 1898) ; Perry.
Dirrcforio nacionnl de Honduras (New York.
1899) : Sapper. Das nordliche Miltel-Amerika (3
vols., Brunswick, 1899).

HONDURAS, Bay of. An inlet of the Carib-
bean iSca, between British Honduras. Guatemala,
and Honduras (Map: Central .\nierica. 1) 2).
It forms several inlets and contains the island of
Turnetre, and the Bay Islands, of the coast of
Honduras.

HONDURAS, Bbitlsii. Sec Bbitisii Hon-
duras.

HONE, Philip (1780-1851). An American
merchant and politician. He was born in New
Y'ork City, where with his brother he built up
a good business as an auctioneer. In 18 Hi he
established the first savings bank in New York

;

was Mayor of the city in I82(); and founded the

Jlcrcantile Library As.sociation. He had Ix^en a
Federalist, joined in the formation of the Whig
Party and. it is said, gave it that name. He was
prominent in national politics, where he opp<is<>d

Jackson, and later condemned abolition, and was
a man of taste and some learning. He wrote a
diary for the years 1828 to 1851, which, edited in

part by Tuckcrman (1889), gives valuable im-

pressions of life in New York and of the early

days of the Whig Party.

koNE, WiLUAM (1780-1842). An English
author, born at Bath. He was brought up in the

strictest piety, even learning to read and write

from the Bible. When ten years old he was ap-

prenticed to a London attorney. He afterwards

set up as bookseller, but did not succeed. He
gained a contemporary notoriety by his satires

on the Government, wbich were illustrated by
Cruikshank. For his parodies on the prayer-

book he was prosecuted, but acquitted. His
Political House that Jack Built (1819) ran

through 54 editions. Withdrawing from politics,

he produced works of more permanent value, as:

Ancient Mysteries (1823); a new edition of

Strutt's Sports and Pastimes (1830) ; Every Day
Book (1820 27); Table Talk (1827-28); The
Year Hook ( 1832) ; and many cheap and popular
reprints. During his last years he frequently

preached. He died at Tottenham. Some of the

most characteristic of Hone's works have been
reprinted bv W. Tegg: Every Day Book, Table

Talk, and Year Book (1873); and The Three
Trials, an account of his prosecution by the Grov-

ernment ( IS7G)

.

HONES (.-VS. han, Icel. hein, stone; ultimate-

ly connected with Lat. cuneus, Gk. Kiims, kOnoa,

wedge, Skt. suna, whetstone, from so, «i, to

sharpen), or Whetstones. A paiticular class

of stones used for the purpose of sharpening edge-

tools, such as razors, knives, scythes, etc. They
are usually cut into pieces of convenient size,

according to their intended uses. The finest kind
of hones are those called oil-stones; these are

hard, compact, and so very siliceous that they

readily wear down the hardest steel : thej- are

varieties of slate, derived from the argillaceous

schists of the Paleozoic period. These stones are

found in Turkey, Bohemia, Persia, in the Harz
Mountains, in Styria, in the United States, Spain,

Peru, and in Siberia. In Great Britain .several

localities yield hone-stones of excellent quality,

and none better than the celebrated Water-of-.\yr

stone, which is much used for polishing copper
plates, as well as for hones. The hones used for

sharpening scythes, etc., are usually made of

coarse-grained sandstone. One of the best Ameri-
can stones for hones comes from Arkansas. In

addition, there are artificial stones formed from
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abrasive materials, which possess advantages for
ccrlain purposes. See Abrasives.

HONES'DALE. A borough and the county-
seat of Wayne County, Pa., 32 miles northeast
of Scranton; on the Laekawaxcn River, and on
the Delaware and Hudson Company's and the
Erie railroads (Map: Pennsylvania, F 2). It

has a public librarj' and several public parks.
As the centre of a highly productive coal-mining
district, Honesdale carries on an extensive coal
trade, and manufactures cut glass, boots and
shoes, silk and woolen goods, axes, foundry prod-
ucts, elevaliir'. flour, etc. Population^ in 1890,
281C; in 1900, 2SC4.

HONEST GEORGE. A nickname given to
George Jlonck, first Lord .Vlbemarle.

HONEST MAN'S FORTUNE, The. A play
by Fletcher and Massinger and possibly others,
performed in 101.3 and printed in 1747.' Accom-
panying it is a set of vei-ses. Upon an Honest
Man's Fortune, signed by Fletcher.

HONEST MAN'S REVENGE, The. See
Atheist's Tragedy, The.

HONEST WHORE, The. A play in two
parts by Dekkcr, and perhaps iliddleton, the
first part of which was published in 1604. The
earliest e.xtant edition of the second part was not
printed until 1030. Its full title as originally
published is The Honest Whore, irith the Humours
of the Patient Man, and the Longing Wife.

HONEY (AS. huniff, OHG. honag, honang,
Ger. Honig, of uncertain origin). A thick, sweet
liquid, of more or less pronounced flavor, pro-
duced by bees of various kinds and by other
insects. The neuter or working bees gather the
nectar from the nectaries of flowers (and other
sweet substances if flowers are lacking) , extract-
ing it by means of the proboscis and passing it

into the crop or honey-bag. The bee disgorges the
honey into the cells of the comb. Apparently
the sweet substance undergoes some change in the
honey-bag, as honey diflers in flavor from the
nectar of the flowers from which it is gather-
ed. The consistency of honey varies with age,
and is influenced by it.s source, that from some
flowers being much thicker than that from others.
The flavor also varies with the source from which
it is gathered, that from clover, sweet clover,
basswood or linden flowers, for instance, being
very agreeable: that from buckwheat is darker
colored and less liked by some. Age also affects
the flavor. Some honey which at first has a
weedy taste loses this on keeping.
Honey has on an average the following per-

centage composition: Carbohydrates, 81.2; water,
18.2; protein. 0.4; and ash." 0.2. The carbohy-
drates are made up of dextrose and lievulose
in about equal proportion. Honey sometimes
contains a little wa.x and some aromatic bodies,
which give it flavor. The best and newest honey
is clear and cuntaincd in a white comb. Older
honey is of a yellowish tone, and sometimes
darker. On standing, dextrose sometimes crys-
tallizes out from liquid honey and renders it

opaque or often thick. The composition of honey
varies somewhat according to the food of the
bees, their age, season, etc. It is a favorite
article of diet, owing to its sweet taste and
agreeable flavor. The actual food value depends
upon the sugars (carbohydrates) present. Like
all other carbohydrate foods, it is a source of

energy. Honey has a fairly high fuel value, on
an average— 1520 calories per pound. It is,

however, generally eaten for its flavor rather
than for its true food value. To the ancients,
who were unacquainted with sugar, it was of
more importance than it is now. Taken in mod-
erate quantity honey is wholesome and laxative,
but persons suffering from digestive disorders
often find that it aggravates their symptoms, and
there are persons in health who, owing to some
idiosyncrasy, cannot eat honey without distress.
Its therapeutic action is probably not very great,
but it is frequently employed in mi.xturcs pre-
scribed for allaying coughs and in various agree-
able cooling drinks used in febrile and inflam-
matory affections. It should be mentioned that
honey occasionally possesses poisonous properties,
due to the flowers from which it was gathered.
The poisonous honey of Trebizond is gathered from
Azalea pontica. In America, poisoning has occurred
from eating honey gathered from laurel ( Kalmia
latifolia and Kalmia angustifolia) . Many other
instances of poison honey are on record.
Honey is marketed in the confl) and also ex-

tracted from it. The latter, sometimes called
'strained' honey, is frequently adulterated with
commercial glucose. It is stated that much of
the so-called honey which is sold contains none
of the product gathered by the bee. and is en-
tirely artificial. Of sixty-six samples of honey
examined by the Massachusetts State Board of
Health, fifteen were adulterated with cane-sugar
or commercial glucose or both. One sample con-
tained as high as 88 per cent, of commercial
glucose. See also Bee.

HONEY-BADGER. See Badgeb.

HONEY-BEAR (so called from its fondness
for honey). The Malayan sun-bear {T'rsu.i Ma-
lajianus). One of the native names is Aswail.
See Bear.

HONEY-BEE. See Bee; Bee-Keepikg.
HONEY-BERRY. See Mei.icocca.

HONEY-BUZZARD, or Perx. A large hawk
of the genus I'lTnis. peculiar in having the lores
closely covered with feathers, which overlap one
another like scales. The food of honey-buzzards
consists, not of honey, but chiefly of bees, wasps,
and their young, in quest of which these birds
dig up the ground to get at the nests of the
insect.s. They feed also partly on other insects,
and less frequently on lizards, small birds, and
the like. The several species are natives of the
Old World.

HONEYCOMB (AS. hunigramh. from hunig,
honey + camh. connected with romh, OHG. kamb,
champ. Ocr. Kamm. comb, Gk. ydfufo'. gomphos.
OChurch Slav, zambi'i. Skt. jamhhtin. tooth). (1)
See Bee: Hoxey. (2) In a gun. a condition of
erosion which, eating into the rifling of the barrel,
alters the direction of the projectile or bullet,
and renders the firearm both dangerous and un-
serviceable. It is caused by the action of explod-
ed gunpowder, and is a consideration of grave im-
portance in the selection of ammunition for army
purposes.

HONEY'COMB, Henrt. A nom-dcplume of

l.eigli Hunt representing a professed descendant
of Will Honeycomb, one of the Spectator editors.

HONEYCOMB, Wili,. A member of Addi-
son's mj-fhical Spectator Club. He is an authori-

ty on matters i)ertaining to the fashionable world.
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HONEY-CREEPEK. A bird of the family

C«-icl>iila'. a passerini- family of tropical and
subtropical America, especially aluiiidanl in the

West indies. They are small birds, four or five

inches in lenjjth, but usually of very handsome
plumage. The colors are frequently brilliant,

blue beinj; especially common. The bill is very

slender, sharp, anil often dec\irved. and the

tongue is deeply bifid and ])eiiioiIlate. Tlic honey-

creepers are very closely allieil to the .Vnicrican

warblers, of tlie family Mniotiltida', so common
throughout the United States. About forty spe-

cies are known, one of which, the bananaiiuit.

has occasionally strayed to Florida. They
probe the corollas of flowers for the minute in-

sects contained therein (not for the honey) and
often hover befcjre them like hummingbirds,
which some of them hardly exceed in size or fall

below in brilliance. Consult: Gosse, Birds of

Jamaica (London, 1847) ; id., .1 Xaturalist's So-

journ in Jamaica (London, 1851).

HONEYDEW. A term apjilied to the sweet-

ish secretion which under certain conditions

drips from the water-pores of the leaves of some
trees. It is a form of 'bleeding' which appears

only when an abundant supply of moisture (re-

ducing evaporation) and a higli temperature per-

mit the development of a considerable sap-pres-

sure in the live cells. Some kinds of manna arc

the dried honcydew- or the saccharine exudations

of certain plants. Very generally this exuda-

tion, as it dries, coats the surface of leaves and
branches with a clammy film, to which every-

thing brought by the atmosphere adheres, thus

dosing the pores of the plant and impairing its

health.

The name honeydew is often applied to a

saccharine secretion of certain insects, notably

the plant-lice, the flea-lice (Psyllida>). certain

scale-insects and white flies ( .Meyrodiihe) . and

certain leaf-hoppers or tree-hoppers. Of the lat-

ter, I'roronin {Oncometopia) unrinta secretes the

most abundant supply, and is the cause of the

phenomenon often described as 'weeping trees.'

'i'he honeydew secreted by all of these insects is

frequently very abundant, giving the foliage and

bark of trees a glistening appearance, and fre-

quently attracting swarms of bees. ants, wasps,

and other honey-loving insects. It is usually

secreted from the anus, and with the tree-hoppers

is ejected forcibly in a spray, or several small

drops at frequent intervals, so that a tree in

which they are very numerous appears to be

'weeping.' Honeydew affords a welcome nidus

for the spores of certain of the smut-fungi, and

an affected tree is likely soon to become black

with smut. Thus an olive orchard in California

or Southern Europe, the leaves of which turn

black, will surely be found to be infested with

a scale-insect (Lccanium olew) which secretes

a. quantity of honeydew. Orange and lemon

plantations sometimes suffer great injury from
the abundance of honeydew: and it has been

proved a cause of very great loss in the coffee

plantations of Ceylon. See Aphid.

HONEY-EATEB, or Honey-Sucker. A name
sometimes given to some of the Oriental sun-

birds (q.v. j, but also the common name of a
large family of birds nearly allied to these and
peculiar to Australia and the islands of that part

of the world. This family, Meliphagid;c, of the

order I'asseres, has a long curved sharp bill (see
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Plate of CREErEB.s), not so slender as in hum-
roing-birds and sun-birds; the tongue terminates

in a pencil of delicate filaments, the better to

iidapt it for sucking honey from flowers, or juices

from fruits. These are a part of the food of the

honey-eaters, but they also devour insects in

great numbers. They are birds of elegant form,

and generally of gay plumage. Most of them
have a long and broad tail. Thej- are vivacious

anil active, and keep up a continual chattering.

Some 200 species of this family are known,
arranged in about •J.'> genera. Kxaniplcs are

elsewiiere described under Bei.luihd; Bi.ooiiiunn;

I'ar.so.n-Ribd; etc. Compare Floweb-Pecker,
and see Cros.s-Fertii.izatiox.

HONEY-GUIDE, Indic.mor, or MoROC. The
poi)ular name of a family of birds ranked in the

vicinity of the bart)ets (q.v.) and woodpeckers
(q.v. I. but dill'ering from these families in char-

acters which show a slight approach to cuckoos,

and also, in some respects, to creepers. About
a dozen species are known, mostly natives of

Africa, and found in almost all parts of it, but

one species occurs in India, r)ne in Malacca, and
one in liorneo. They have acquired their name
from guiding men to honey, a curious instinct

prompting tliem to flutter near the traveler with
frequent repetitions of a cry which resembles the

syllable chcrr ; and it is said that if followed

they almost always lead to a place where a

bees' nest may be found. This story has been

denounced as fabulous, but reliable observers

vouch for its truthfulness. The birds are very

fond of honey, and always reap a harvest after

man has once opened up a bee-tree and taken

what honey he wants. It is said that the Kafliis

never fail to leave a generous meal for the bird

which has guided them to the tree. The honey-

guides are small birds of dull plumage and rathi r

stout bill. They generally build pensile nests,

and lay white eggs, but some species are said

to lay their eggs in the nests of other birds, as

the European cuckoo and the cowbird do. See
flntc of 'I'kooon, Hnoi'OE, irrc.

HONEY-LOCUST. Cledit/tchia triacanlhos,

also known as sweet locust and black locust, and
in (^rc;it liritain as three-thorned acacia. A lofty

and beautiful tree of the natural order Legu-

minosa', a native of the rich valleys from On-

tario through the basin of the Mississippi. It is

not found wild on the .Vthwitic coast of North
America, although often planted for ornament in

the vicinity of habitations. The flowers, which
are small, greenish, and in spikes, usually have,

when perfect, six stamens and one pistil, but are

very generally unisexual. The leaves are twice

pinnate, without terminal leaflets, and derive a

peculiar gracefulness from the ntimerous small

light-green shining leaflets. The tree is fur-

nished with numerous sharp triple spines. The
pods are long, flat, pendulous, often twisted

;

the seeds large, brown, and enveloped in a pulp,

which, when the pod is ripe, is very sweet.

Sugar has been made from it, and when fer-

mented it yields an intoxicating beverage, in

use among the American Indians. The honey-

locust attains a height of 70 or 80 feet. The
wood resembles that of the .\merican loctist-tree

(see -Acacia), but is more coarse-grained. A
variety is commrtn in which the trees are nearly

without thorns. The honey-locust is valuable for

windbreaks, hedges, and other plantations. A
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second species, Gledltschia monosperma, is found
from Kentucky and Missouri to the Gulf region
and along the Atlantic from South Carolina to

Florida. A third species, Oleditschia Texana, is

a large tree in Texas, where it attains a height
of more than a hundred feet.

HONEY-MAKING ANT. Any of several
species of ants of the genus Myrmecocystus,
inhabiting Colorado, Arizona, New Mexico, and
Mexico. Like other ants, they live in colonies,

in subterranean nests, the entrance to which
is in a small raised mound. The honey is

obtained at night from small gnlls on oak-
leaves by foraging workers whicli come home
considerably distended witli hone}'. With the
honey tliey feed the other workers and the young
in the hill, and what is left over is com-
municated to a number of ants wliich simply
serve as living receptacles. These live honey-bags
cling to the roof of the cavern and move very
little, and in time their abdomens become enor-

mously distended. According to McCook, these
living storehouses merely retain the honey until

it is needed by the colony during tlie winter, wdien
it is given out from the surcharged crops to
feed the colonv. An ant with similar habits,

but of the genus Melophorus, has been described
by Lubbock from Australia, and still another
genus (Plagiolepsis) has more recently been dis-

covered in South Africa. In Mexico these ants
are eaten by the natives. Consult: McCook, The
Honey Ants of the Garden of the Gods, etc. (Phil-

adelphia, 1881) ; Comstock, in Standard Natural
Ilistarii. vol. ii. (Boston. 1884) ; Sharp, in Cam-
liridqr Xatiiral Bistorii. vol. vi. ( Xcw York and
London, 1000). See Ant.

HONEYMOON, The. A comedy in five acts,

by John Tobin. It was produced after the au-
thor's deatli in 1805, and frequently reprinted.
It is partly based on Shakespeare's Taming of
the fihrcir. and its style is strongly influenced
by the Eliziibcthan dramatists.

" HONEY-MOTH. See Bee.

HONEY-POD. See Mesquite-Tree.

HONEY-STONE. See Melilite.

HONEY-SUCKER. A bird of the family
Meliphagid:c. or some related form, as the dia-

mond-bird ; an indefinite term for a somewhat
indeterminate assemblage of Oriental and Aus-
tralian birds. Sec Honey-Eater.

HONEYSUCKLE (AS. hunisiice. hunisuge,
from hiinii/. honey -|- sucan, sHrjan, OHG. suger,

Ger. saiigen, Lat. stigere, to suck), Lonieera. A
genus of plants of the natural order Capri-
foliacea". The species number one hundred or

more, all of which are indigenous in the Xorth-
em Hemisphere. They are shrubs, often twining,
and have the (lowers either in whorls or in pairs.

The calyx is short and five-toothed; the corolha,

tubular-funnel-shaped, five-cleft, generally two-
lipped; the fruit a three-celled and many-
seeded berry. About half the specie= of Lonieera.
aa well as manv hybrids, are in cultivation. The
common honeysuckle, or woodbine of England
{TyOnicera periehimenum) . is very abundant in

woods and thickets in most parts of Great Brit-

ain. On account of its beaiitiful cream-colored
flowers and their delightful fragrance, the honey-
suckle is often planted in slinihberies. It is

said to be the 'twisted eirlantine' of Milton.
Very similar to this is the perfoliate honey-

suckle [Lonieera caprifoliuin) , with whorls of
paler flowers, and remarkable for having the up-
per leaves united so that an opposite pair form
one leaf, through the middle of which the stem
pas.ses. This peculiarity is confined to the flower-
bearing shoots, and does not occur in the young
runners; it is also mo.st perfect near the
flower. This species is a native of the south of
Eunjpc. and much planted, as, although less

fragrant than the common honeysuckle, it flow-
ers earlier. There are numerous other species,
natives of Europe, Siberia, and North America.
The lly-honcysuckle {l.onicira xi/losteum) is an
erect shrub, a native of Europe and Asia, com-
mon in shrubberies. Its branches are not in-

frequently used in some parts of Europe for
tubes of tobacco-pipes: and it is said to make
good hedges in drj' soils. The trumpet-honey-
suckle (I.onicera sempervirens) , a twining green
shrub, called in America the coral honeysuckle,
is a native of the Southern I'nited States, often
planted on account of its beautiful scented flow-
ers, red on the outside and scarlet within. The
Japanese honeysuckle [Lonieera Japonica) has
become established in the eastern part of the
United States, having escaped from cultivation.
The berries of the honeysuckle are nauseous. The
name honeysuckle is also given to shrubs very
ditt'erent from this genus, but of which the flow-

ers abound in honey, as to species of Banksia in

Australia, Diervilla, Aquilegia, etc., in the United
States. Rhododendron riscosiim is called swamp-
honeysuckle in North America.

HONEYSUCKLE ORNAMENT. See Ax-
THEMIOX.

HONEYWOOD. The hero of Goldsmith's
plav The (looi/-.\atured Man. He carries his

generous folly so far as to resign to another the
woman whom he loves and wlio loves him in

secret. He is cured by a trick of his uncle. Sir

\^'iniam, who returns from abroad in disguise
and exposes the hypocrisy of the other suitor.

HONTLEUR, oN'flcr'. A seaport town in the
Department of Calvados, France, on the southern
shore of the estuary of the Seine, seven miles
from Havre, which lies on the opposite shore
(Jlap: France, G 2). The town lost much of its

former commercial importance, owin;i to the silt-

ing of its harbor, and the proximity of Havre.
Since 1860 a floating liasin and other harbor im-
provements have revived in a measure its waning
commerce, and thriving fishing industries and a
considerable trade in agricultural and animal
products arc carried on. The I'nited States is rep-

resented liv a consular agent. Population, in

1001, 9010. Honfleur. founded in the eleventh
centviri'. was of considerable strategical impor-
tance during the wars between France and Eng-
land.

HONG-KIANG, hong'kyiing', or West River.
Sec Si-KuNii.

HONG KONG, bong kong (Chin.. Fragrant
Strcanisl. An island belonging to Great Britain,
lying ofT the southeast coast of China, from which
it is separated by a narrow channel (one-fourth
mile at its narrowest), known as Ly-e-Mun or
Carplish Pass,' at the mouth of the Chu-kiaug
or Pearl River (Map: China. D 7), It is 75
miles southeast of Canton, and 38 miles east of

Macao. Consisting of a range of granitic hills,

it lias little level land, its coastline is very
irregular, and its shores are steep and precipi-
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tous, but broken in many places, especially on the

south coast, by deep inlets, the chief of which
are Ty- (or Tai) tani. ami Shekpai Wan. It

is between eijiht and nine miles long, from east

to west, and nearly four miles in average breadth.

Area, 20 square miles. The highest of six moun-
tain peaks is Victoria Peak, with an elevation

above sea-level of 1825 feet.

Geologically. Hong Kong is entirely of igneous

origin, its prevailing rock being a gray rapidly

disintegrating syenite upheaved and penetrated

by porpliyritic roeks and basaltic trap. The
climate of tlie island is very trj'ing to foreigners.

The temperature seldom exceeds 93° F. ; the

minimuni summer temperature is 75°; but the

rainfall in certain seasons is sometimes excessive.

The driest month of the year is December, and
winter generally is the most delightful part of

the year. The sanitary arrangements are good,

but the Chinese quarter is sometimes visited by
epidemics.

Notwithstanding the rocky character of the

island nnd its generally bnrrcn ap|u'aranie. Hong
Kong possesses a rich and varied flora, which
corresponds as a rule with that of Assam, Sik-

kim, and Nepal. Bentham. in his Flora Itnnfi-

kongensis (J^ondon. 1S61). enumerates 1050

species of flowering plants and ferns, divided

into 591 genera and 125 orders. Tlie faima of

the island inchides only a few s|)ecies of king-

fisher, some singing birds and rock-pigeons: .sev-

eral varieties of snakes and lizards are foimd,

and scorpions and centipedes abound. Insect life

is more plentiful, and includes the mosquito, and
a flying cocknweh from an inch to an inch and
a half or two inches long. Ants, both white and
red. are abimdant and destructive. Fish are

plentiful in the surrounding waters, and a most
wonderful variety is daily marketed.

The population consists principally of Chinese

from the mainland. In 1897 it was 2.30.382, of

whom only about 9000 >vere Europeans and .\mcri-

eans, and about 2000 East Indians and .Japanese.

The boat population numt)crs nearly 18.000. The
great bulk of the population is found in the

city of Victoria (called by the Chinese Kwan-tai-

lo)", which stretches for nearly four miles along

the north shore, opposite the rocky peninsula

caHed by the Chine.se Chim-sha-tsui, but better

known ,a"s Kow-lung ('nine dragons'), about I'i

miles distant. Here are the Government build-

ings and the great business houses and ware-

houses stretching along the water-front or

perched in terrace-like rows on the steep hill-

sides, while far up on the Peak are many hand-

some bungalows. The buildings are substantial

and imposing, and usually white. The more prom-
inent are the Government House. City Hall, the

Clock Tower, and the Anglican and Roman Catho-

lic cathedrals. There are a public g-arden, sever-

al hospitals and cemeteries, two public libraries,

many clubs, and a race-course. TTie streets,

which are well made and well kept, are lighted

with gas and electricity, and a plentiful supply

of water is brought from Taitam by an aqueduct

three miles long. The principal mode of con-

veyance is by iinrikisha in the more level parts,

and sedan chairs, and these are now supple-

mented by an inclined plane and steam tramway
two-thirds of the way to the Peak.

The harbor is capacious and safe, though ex-

posed at times to typhoons. Four square miles

of the peninsula of Kow-lung, which juts out

from the mainland opposite and shuts in the
harbor on the north and west, have been held by
the British since 1800, umler a lease obtained
from the Govcrnor-tieneral of the two Kwang
provinces of China. This was a base of opera-

tions during the Anglo-French punitive cxpcili-

tion to the north in that year, and since then
has served as a sanatorium for the inhabitants

and the troops stationed here. In 1898 an exten-

sion (to 370 miles) of the territory and a lease

for 90 years were granted by the Chinese Govern-
ment of Peking, and the peninsula now forms part

of the Colony of Hong Kong. Here are dry doiU^

and warehouses, some tanneries, etc., and here

also is a station of the Chinese lmi>crial Mari-

time Customs, to check smuggling to the main-
land of China. The hill of the Sung Emperors,
witli many historical associations, has been set

apart as a recreation ground.

On the opposite side of the island are several

small centres of population, the most inipurtant

of which is .\lwrilccn, on the inlet kudwn as

8hck-i)ai Wan. Here are the sugarrcfineries,

ship-building yards, and foundries, etc., and two
large graving-docks, the larger of which is 405

feet long, 80 feet wide, and has a dci>lli on the

sill of 24 Vi feet at spring tides. The chief in-

dustries of the colony are sugar-refining, cotton

spinning and weaving, tanning, rope-making,

ship and boat building; the manufacture of

cement, drainpipes, tiles, black-wood furniture,

paper, bamboo, and rattan ware, etc. There is

also a vermilion factory, and among the natives

many hands are employ<'d in wood and ivory

carving, gold-beating, and the production of

gold, silver, copper, iron, and sandalwood wares.

Granite-quarrying is an important industr^•. and
large quantities of dressed stone are exported an-

nually. Hong Kong is a free port, and has no
custom-house, and its commercial activities arc

ehielly distributive. The amount of business can

only be inferred from the harbormaster's reports.

In 1898, 77.293 vessels, with a tonnage of

15,938.174 tons, entered port, and 79,029 vessels,

of 17.205,780 tons, cleared. The trade of the port,

is chiefly with Great Britain and her colonies,

the open ports of China, Japan, and the United
States. The only commodity that pays a tax is

opium. In 1898! 39.392i<. chests were imported,

and 37.828!i ( = 43.142..525 catties) were ex-

ported. For trade purposes the Mexican and
Hong Kong dollar are legal tender, and bank-

notes issued by the three great banks doing busi-

ness here are in circulation.

The island was ceded to Great Britain by Ki-

shin, the Chinese Commissioner, and was occu-

pied by British forces in .January. 1841. but this

treaty was disallowed by the Emperor. In the

following year, however, it was ratified by the

treaty made at Nanking. On .June 20, 1843, Hong
Kong became by proclamation a separate colony,

but continued to lie governed by the Minister
Plenipotentiary to China until 1857. Since that

date its affairs have been administered by a
Governor and an executive council compcsed of

the Colonial Secretary, the olTicer commanding
the troops, the Attorney-General, the Registrar-

General, the Treasurer, and the Director of Pub-
lic Works. There is also a legislative council of

ten. of whom five are oflficial. and five unofficial

members. Of the latter three are nominated by
the Crown—one of them must be a Chinese, one is

nominated by the Chamber of Commerce, and one
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by the justices of the peace. Justice is adminis-

tered by a supreme court, a police court, and a

marine magistrate's court. In 1898 the police

force consisted of 6.30 men, of whom 112 were
Europeans, 226 East Indians, and 292 Chinese.

Tlie piililic revenue is derived chiefly from land

taxes and land sales, licenses, fees of court, the
post-oflic'O, rent of Government property, light

and harbor dues, opium, etc. In 1898 the total

revenue was $2,918,139, and the expenditure $2.-

841,805, leaving a surplus of .$76,354. The chief

items of expenditure were: Public works, .$428,-

828; military purposes, $519,274; police, $222,-

163; sanitary purposes, $101,613; education,

$72,420; and jails, $57,954. The contribution for

Imperial defense is £40,000 per annum. There is

an Imperial garrison of several regiments, and
a local volunteer artillery corps of over 100. The
China naval squadron has its headquarters here,

and the defenses are of great strength.

EiircvTiox. In 1898 there were in the colony
109 educational establishments, with 8522 pupils,

and of these 16 were Government schools.

Queen's College, a Government institution, had
1344 students on the roll. Besides this there

arc Saint Paul's College, an Anglican institution,

and many missionary and private schools. A
number of ably conducted newspapers, both
Chinese and English, are published. Consult:

ilayer and Dennys, Treaty Ports of China and
Iiipiin (London and Hong Kong, 1867) ; Xorman,
7 he Far East (London, 18981.

HONI SOIT QUI MAL Y PENSE, 6'nc' swa
ke nuU e piLNs ( Fr.. Evil to him who evil thinks)

.

An exclamation traditionally ascribed to Edward
III. It is said to have been uttered at a ball

when the King tied .about his leg a garter which
the Countess of Salisbury dropped while dancing.

The words form the motto of the Order of the

Garter (q.v.).

HONITON, hon'1-ton. A market-town and
municipal borough in Devonshire, England, on the

Otter, 16 miles northeast of Exeter (^lap: Eng-
land, C 6). It is famous as the original manu-
facturing seat of 'Honiton lace.' Its manufac-
ture was introduced by the Lollards during the

reign of Elizabeth. The Vale of Honiton is fa-

mous for its butter. The town maintains its own
water-supply. Population, in 1891, 3216; in

inoi. 3270."

HONOLTJLU, hon'o-loii'loo. The capital and
conunercial centre of the Hawaiian Islands, sit-

uated on the southern coast of the island of

Oaliu, in 21° IS' N. latitude and 157" 55' W.
longitude. 2089 miles southwest of San Francisco

(Map: Hawaii. D 2). It is wholly a modern
town, surrounded by luxuriant fruit and orna-

mental trees and foliage, and is famed for its

beauty and the loveliness of the region. It has
a very healthful and mild climate, especially

favorable for pulmonary troubles. The streets

are well laid out. and the houses, although un-
pretentious, are rendered picturesque by their

gardens. Honolulu has twenty-five miles of

macadam streets. Tlic area of its public parks is

194 acres. Among the public buildings are the
royal palace, completed in the Italian style in
1S82. the Government buildings, several churches,
a museum containing interesting remains relating

to the early history of the archipelago, a theatre,

and a bank. There are 19 public schools and one
high school, with a total attendance of 3345

Vol. X.—13

pupils. Honolulu has several hospitals and a
public library. There are manufactures of ma-
chinery. The town is equipped with a good
water-supply, electric lighting and railway and
telephone service. Its water-works plant, costing

•$1,300,000, and its electric-light plant are owned
and operated by the Territorial Government. The
city's municipal property had an assessed value
in "1900 of about .$2,500,000. The budget for that
year balanced at $1,131,905. Over one-half of the
expenditure was for con-itrnction and other capi-

tal outlay. There was spent on schools, $128,047.
The harbor is well protected by coral reefs. The
light from its lighthou.se is visible eight leagues.

Honolulu has regular steam communication with
San Francisco (with which it is also connected by
cable), Seattle, Vancouver, New Zealand, Sydney,
and .Japan. It forms the chief outlet for the trade
of the entire archipelago. It is the seat of an
Anglican and of a Catholic bishop, and of a num-
ber of European consular agents, as well as of

the Government officials of the islands. As late

as 1815 the present capita! was a mere village.

In that year, at the suggestion of .John Young,
an Englishman, then Governor of Hawaii, it was
fortified, and in 1820 it became the capital of the

archipelago. Population, in 1890, 22,907; in

1900. 30,306.

HONOR. In English feudal land law, an
estate or lordsliip made up of several manors
held under one baron or lord paramount. One
court baron was often held for the whole estate,

but regarded as the court of each uuiuor. It

was distinct from the great manor, although the

name has been sometimes applied to the latter.

See 51.VN0K.

HONOR, KxiGHTS AXD Ladies of. A frater-

nal benevolent society organized in Kentucky in

1877 for social and beneficial purposes. A dis-

tinguishing feature of this society is that men
and women are admitted to membership on equal
terms. The central authority is the supreme
lodge, and the chief officer has the title of su-

preme protector. The Order has sixteen grand
lodges and 1160 subordinate lodges, representing

a total membership of 63.000. Since its organi-

zation it has dispensed benefits to the beneficiaries

of deceased members to the amount of $19,000,-

000, and during the last fiscal year the disburse-

ments for the same object amounted to $1.1 78.000.

HONOR, Knights of. A fraternal benefit

society in the United States, organized at Louis-

ville, "Kv.. .June 30, 1873. by the institution of

Golden Lodge No. 1, with seventeen charter mem-
bers. Its objects are the social, moral, and in-

tellectual elevation of its members, the establish-

ment of bonds of fellowship between them, and
the payment of death benefits to the widows and
orphans of deceased members. It is incorporated

under the laws of the State of Missouri, with
headquarters at Saint Louis. The supreme lodge

is the executive head of the Order, and is com-
posed of the officers and of representatives from

the various grand lodges, who meet annually

and enact all laws governing the Order. The
grand lodges are composed of representatives

from subordinate lodges, are governed by officers

elected by the representatives, and they control

the subordinate lo<Iges, in accordance with the

laws of the supreme lodge. The Order has paid

to beneficiaries since its organization $78,094,864.

The benefits disbursed during the year ending
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in 1902 amounted to $3,074,649. There were in

existence at the close of 1902 36 griinJ lodges

and 1918 subordinate lodges, repri'scntin}; a iiicm-

liersliip of 55,733, with insurance in force of

$96,852,500.

HONOR. Maids of. See Household, Royal.

HONO'BIA. .IisTA Grata. A dau^'litcr of

Constantius ill. and sister to Valcnlinian III.,

born about a.d. '418 in Constantinople. Living at

Valeiitinian's court in Itonic, she secretly in-

vited .\ltila the llun to marry her; but as he did

not entertain the i)rop()sili(jn. she sent another

invitation, and Attila, accepting it, claimed with

her a portion of the Empire. As Valentinian re-

fused to accede to such a demand, .\tlila invaded

Gaul. Ilonoria's fate is unknown.

HONO'RItrS. The name of four popes and one
antipope.— lloNoRUS I., Pope 025-38. He was
born of a consular family in Campania. Of his

early historj' little is known, except that he took

an active part in bringing to a close the dis-

putes which arose in Northern Italy about the

controversy of the three eliapters. (See VlGlL-

irs. ) As Pope his name is connected witli the

historj' of the paschal controversy in Ireland,

and witli that of the early .\nglo-Saxon Church,

and his pontificate is particularly memorable
on account of the Monothelite heresy. (See

IMoNOTiiELlTlSM.) Honorius, misled, it is al-

leged, by a statement of Sergius, Patriarch of

Constantinople, expressed himself in language

which would appear to condemn the doctrine of

two wills of Christ. In a decree of the sixtli

general council (Constantinople. (i80-81 ) Hono-
rius is anathematized in company with many
others, of whose heterodoxy there can lie no
doubt. Catholic theologians, however, defend his

orthodoxy, or at least point out that his case

is not one of those in which infallibility is

claimed by the Vatican decree. It was because

Diillinger (q.v.) believed that the heresy of

Honorius was irrefutably established that he

could not conscientiously accept the dogma of

Papal infallibility. l)ecause it was retroactive

and implied that there never had been a pope
who was heretical. This assertion in regard to

Honorius was an important factor in the Old

Catholic movement. He died in G38. Consult:

Diillinger. Fahles and Prophecies of the Middle
Af/cs (Xew York. 1892) : Pennacehi, De Jlotutrii

Causa in Concilia Sexto (Rome. 1870) ; Willis.

I'opc llonriritut and the Xetc Roman Donmn
(London, 1879). The letters of nonori\is are

in .Mignc. I'atroloi/ia hatina, Ixxx.

—

IIonorii s

II. (T.ambert. Cardinal of Ostia). Pope 1124-

30. He recognized Lothair of Saxony as Ger-

man Emperor (see Lothair III.) , and was un-

able to crush the growing power of Count Roger
of Sicily in South Italy. (See Rooer II.) His
letters are in Mignc. Patroloqin Lalina, elx\'i.

—HoNORiis II. was also the title taken by Peter
Cadalous. Bishop of Parma, antipope to Alex-

ander II.. 1001. He died 1073.—HoxoRirs III.

(Cencio Savelli). Pope 1216-27. He crowned
Frederick II. as Kmperor. tried in vain to in-

stitute a crusade, and confirmed the orders of the

Dominicans and Franciscans. To him we owe
the famous Liher Cenauum Romanes Ecelesiw, in

which the income of the Church of his day is

detailed. It was reprinted by Paul Fahre. I.ihrr

Censuum (Paris, 1890. et seq.). Consult Tauge,
Die pfipntliehen Kanzlciordnungen von 1200-1500

(Innsbruck, 1894). His works are in Horoy,
Mcdii .Evi Bibliotheca I'alriatica (Paris, 1879-

82). For his life, consult Clausen (Uonn, 1895).

—HoNOKlfs IV. ((Jiacomn Savelli). I'ope 1285-

87. He was born in 1210, and notwithstanding
his years when called to the Papal see, was
very energetic. Consult his life by Pawlicki
(Miin-ter. 1896).

HONORIUS, Flavus (a.d. 384-423). Roman
Emperor of the West from 395 to 423, second
son <jf Theodosius the (Ireat. He was born in 384.

On the death of his father, .\.d. 395, the Emjiire
wa.s divided into two parts, Honorius reieiving

the western half, with Koine as his capital, wliile

liis brother .Xrcadius received the eastern half,

with Constantinople as his capital. Honoriu*,

being ,>nly ten years old, was put un<hT the

guardianship of Stilicho (q.v.), who was all his

life the de facto ruler of the Western Empire.
Honorius first took up his residence at Milan,

and later for the most part held his Court at

Ravenna. In 398 he luarric'il Maria, the daugh-

ter of Stilicho. In 401 .Marie, King <jf the Visi-

goths, invaded Italy. Stilicho, who was then in

(iermanv, marched against him. and a great

battle was fought at Pollenlia in 403 (or 402),

followed by another encounter at Verona. Alaric,

nnalde to withstand Stilieho, withdrew from

Italy. Another irruption of barbarians, under

Radagaisus, took place in 405, which was again

repelled <)y Stilicho, who, nevertheless, lost tlie

favor of his master, and was treacherously slain

at Ravenna, a.d. 408. Alaric was not slow to

tak^ advantage of the o]>portunity afTorded him.

In the same year he invaded Italy, and besieged

Rome, which escajM^'il only on the iiayment of a

heavy ransom; and in the following year he again

besieged and took it, raising Attains to the Im-

perial purple, but a little later deposing him.

In 410 the Visigothic King again appeared before

Rome and handed it over to be pillaged by his

troops. The death of the invader in the same
year again frred Italy. A new champion of the

falling Empire arose in tlie person of Constantius,

who suppressed the reVjcllions of Constantino,

.lovinus. and Sallustius in the northern prov-

inces, and of Ileraclian in Africa. He was now
appointed the colleague of Honorius in the con-

sulship, and received in marriage the hand of

Placidia, sister of Honorius. along with a share

in the Empire, which he did not long enjoy, as

his death took place a few months after. The
Gothic and German tribes had for some time
been slowly but steadily encroaching upon the

Western Empire, and Honorius's reign saw Spain,

Gaul, and I'annonia. some of the finest provinces.

snat< lieil from its grasp. He died August 27, 423.

HONORS. Mii.iTARV. See Salutes.

HONORS OF WAR. Stipulated privileges

allowed a capitulating enemy: formerly a chiv-

alrous appreciation of his valor, but in later

times dictated almost entirely by the politic or

economic phase of the question. Honors of war
include the retention of arms, or standards, the

granting of parole, and the general treatment of

the surrendered troops and stores.

HON-SHITT, hon'shyoo'. The most important
of the group of islands constituting the Empire of

Japan. .See Hondo.

HONTHEIM, honfhim. .Toiiann NiKOi.AfS
vox (1701 90 >. A fJermnn Roman Catholic prel-

ate and writer. He was born at Treves, .January
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27, 1701. He was educated in the Jesuit school

of his native citj', studied canon law at Louvain
under the celebrated Van Espen, and afterwards
taught at Treves and Coblenz, finding time to

write at Treves two voluminous works on the

history of the town, Historia Trecirciisis Diplo-

mutica (1750) and I'rodromus Hislorice Trevi-

rciiisis (1757). But his literary career is chiefly

memorable for a theological essay, De Statu Ec-

clcsico et Legitima Potestate Romani Pontificis

(1763), which by the novelty and boldness of its

views created an immense sensation in the theo-

logical world. Tlie worlc was composed with a

view to the reunion of Christian sects. The
name of tlie author was for a long time unknown,
the work being published under the pseudonym
of Justinus Febronius (a name taken from that

of Hontheim's niece, a canoness at Juvigny,
who was called Justina Febronia), and the

system of Church government which the work
propounds has been called Febronianism (q.v.).

The work, immediately after its appearance, was
condennicd by Clement XIII., as well as by
many individual bishops. It ilrow forth a num-
ber of replies, the most important of which
are those of Zaccaria (1707) and Ballerinl

(1708). Pius VI., in 1778, required from Hont-
heini a retraction of these doctrines. This re-

traction, however, was modified by a subsequent
Commentary, published at Frankfort in 1781.

to which, at the desire of the Pope, Cardinal
Gerdil replied. Hontheim made full siibmission

to the Church in 1788, and died in his ninetieth

year at Jlontquintin, in Luxemburg, September
2. 1790. Consult Mejer, Febronius (Freiburg,

1885) . a work biased in favor of Hontheim.

HONTHORST, honfhOrst.GEBARD van (1590-

1(150). A Dutch painter, called 'Glierardo dalle

notti,' from his frequent painting of night scenes.

He was burn at Utrecht, and at first studied

under Abraham Bloemaert. At twenty he went
to Italy, and was greatly influenced by Caravag-

gio; it was here that he gained his sobriquet.

When he returned to Utrecht he was made the

head of the Guild of Saint Luke (1023), and
opened a large school. An invitation from
Charles I. took him to England in 1028. There
he decorated Whitehall. After this he went to

The Hague, where he lived for several years. He
jiaintcd a great number of pictures, and of all

kinds, including portraits. All these show a
good deal of power and coarse realism. The
European galleries contain many of his works.
A constantly repeated subject of his is a group
of several persons with musical instruments, and
one o| these "Concerts" (1024) is at the Louvre.
His brother. Willem van (1004-00), was also a
painter, particularly of portraits, in the style

of his lircither.

HONVED, hSn'vad (Hung., land-defenders).
The name given in Hungnrv under the earlier

kings to the national chamjiions. With the dis-

appearance of these the w'ord, too, disappeared;
but in the s\nnmer of 1848 it was revived, and
applied first to those Hungarian volunteers dis-

patched to the south against the Serbs, and
subsequently, when the war with Austria com-
menced, to the whole patriotic army. Since the

reconstruction of the .'Vustro-Himgarian mon-
archy the name honvcd. or hnnv<''ds('g. has been
given to the militia of the Hungarian portion of

the Empire.

HOOBLY, hoo'bli. A town in the Province of

Bombay, British India. .See Hubli.

HOOCH, hoG, or HOOGH, Pieter de (1032-
81). A Dutch painter, bom at Rotterdam. Ac-
cording to the latest biographers of this artist,

he was the pupil of Nikolaas Berchem at Amster-
dam, but he seems to have been more influenced

by Kembrandt than by Berchem. About 1054 he
went to Delft, and in 1055 was elected a member
of tlie Guild of Saint Luke. In 1007 he was still

at Delft, but at this date all positive trace of

him is lost. There is some evidence that he lived

in Amsterdam after this, and still later at The
Hague. It is curious that such a great painter
as de Hooch should not have been appreciated
until our own time, but such is the case. His
works are now greatly prized. The list of them
includes about eight}', principally in the museums
of Holland; the National Gallery of London pos-

sesses three fine interiors with figures, and there

are several in the Louvre and some in private col-

lections. He generally treated domestic scenes out
of doors, where his niasterj' of light is unequaled
by any painter of his country.

HOOCHENOO, hoo'che-nd. A spirituous
liquor concocted by the natives of Alaska, and
named from one of the tribes of Indians.

HOOD, Alexander (1758-98). An English
navy captain. His first voyage was aboard the

Komney with his cousin. Captain Samuel, after-

wards Viscount Hood, but in 1772 he went round
the world on the Resolution with Captain Cook.
Between 1770 and 1783 he was on active .service

in the West Indies, but was appointed ( 1797) to

command the Mars of the Channel fleet, and was
one of the <:aptains put ashore by the mutineers
off Saint Helens and Spithead. The next year,

\yhen his frigate was engaged in the famous duel

with the Hercule, Captain Hood was mortally
wounded at the moment of victory.

HOOD, Edwin Paxton (1820-85). An Eng-
lish Congregationalist. He was born in Lon-
don, December 18, 1820. educated privately,

and became a Congregational clergjnian in

1852. fie held various charges, and from
1880 to his death in Paris, ,Iune 12. 1885,

ho was pastor of the Falcon Square Church,
Aldersgate Street, London. He rendered con-

spicuous service in raising the funds for the

Royal College for Incurables, his pamphlet,
"The Palax-e of Pain" (1885), having brought
in £2000. He was the author of numerous vol-

umes, several of which are still read, especially

his Lamps, Pitclwrs, and Trumpets: Lectures on
the Vocation of tlie Prearlwr (1807). a racy
volume on homiletics and the history of preach-

ing, and The IVorM of Mural and Rdifiious Anec-

dote (1870). His agreeable book-making powers
were exhibited in the biographies of .Tohn Milton

(18.52). Andrew Marvell' (1853), Emanviel Swe-
denborg (1854). William Wordsworth (1856),
Thomas Binney (1874). Isaac Watts (1875),
Thomas Carlvle (1875). Christmas Evans
(1881). Robert Hall (1881), and Oliver Crom-
well (1882).

HOOD, John Bell (1831-79). An American
soldier, prominent on the Confederate side during

the Civil War. He was bom in Owingsville. Ky.

;

graduated at West Point in 1853; and remained

in the United States Army until 1801. when he

resigned to accept a commission in the Confeder-
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ate service. During tlie first years of tlie war

he took part in the Virginia campaigns, where

)iis galhuitrj- gained him tlic rank of major-gen-

eral. At (Jettysburg his division was stationed

on the extreme" right of the Confederate line, and

took i)art in some of the most desperate

lighting of that bloody battle. In .Septem-

ber, 1803, he was sent to the aid nl Gen-

eral Bragg in Tennessee, and took part in tlio

battle of Cliickamauga, Septenilwr iytli-20tli,

where he lost a leg. The ne.xt spring he ag-ain

took the field and was made a lieutenant-general

in .Johnston's army. During the campaign by

which this general" sought to imiwde Sbernian's

advance on .Atlanta, Hood was engaged in several

battles, and on May 25, 1804, his corps was
attacked by Hooker at New Hope Church, tin

.July 17th he was given the temporary rank of

general, and was appointed to succeed Johnston

in command of the Army of the Tennessee. Sher-

man was exultant at this change, for he knew
that Johnston's wearing tactics would now give

place to a policy which would enable him to

make good use of his superior lighting strength.

On July 20th was fought the battle of Peach

Tree Creek, a.s a result of which Hood was com-

pelled to withdraw into the fortifications about

Atlanta, and two days later the battle of Atlanta

followed his Hank "movement toward Decatur.

On July 281 h he attacked the Federal forces, but

was again compelled to withdraw into his forti-

fications. .\fter another engagement at .Tones-

boro. on September 1st. he abandoned Atlanta,

•which was entered by Sherman on the 2d. Hood,

after operating for several weeks along the line

of Sherman's communications, and moving west-

ward into northern .\labama, crossed the Tennes-

see River about the end of October and began to

move northward through Tennessee against

Oeneral Thomas. After his attack on the Federal

forces \inder Schofield at Franklin had Iwen re-

pulsed (sec Franklin, Battij, m-). he proceeded

to Nashville, where he found Thomas stationed

with a force about equal to his owni. Thomas
was not prepared at the outset, and for nearly

two weeks the two armies faced each other. At
last, on necember 15th. Thomas ordered the

attack. The Confederates fought desperately,

but were forced back all along the line. That

night Hood re-formed his army and the

next day awaited the Federals on the Over-

ton Hilis. Owing to his strong position, he

succeeded in repelling the first assault, but

the second was more successful, and soon the

Confederates were driven in utter rout. As a

military force Hood's army disappeared, and on

January 2.3, 1865. at his own request, he was

relieved of his command. After the war he be-

came a commission merchant in Xcw Orleans and

president of the New Orleans branch of the

Life .\ssociation of .America. He wTote a book

entitled Advance and Retreat: Personal Frprri-

cnccs ill Hir Vnited states and Confederate fftates

Armie.i (1880K and wrote a number of articles

for Baltio and Leaders of the Ciril War (New
York. 1887).

HOOD, Moi-NT. A peak of the Cascade Range
(q.v.). on the western border of Wasco County.

Ore. (Map: Oregon, D 4). It is 50 miles east

by south of Portland, whence it is reached by

rail to Hood River, fifi miles, and thence by stage

to the base of the northern glaciers. It has an

altitude of 11,934 feet; there are no formidable

obstacles to its ascent, and the summit commands
an extensive and magnificent view.

HOOD, RoniN. The hero of a group of English
ballads, which represent him as an outlaw,

dwelling in Sherwood forest, Nottinghamshire, or

in Banisdalc, a wocnlland district in the West
Riding of Yorkshire. The earliest known men-
tion of him is in the second version of I'icra

I'louman (about 1377), where Sloth says he

"knows rymcs of Robj-n Hood" {Skeat, Passus
V. 11. 401, 402) . The oldest extant ballad of which
he is hero is "A ticste of Robyn Hode," assigned

to about 1400. This poem, consisting of 450

lour-line stanzas, is in magnitude almost an epic.

-Vniong succeeding ballads, of which Profes.sor

Child collected thirty-nine, are "Robin Hood and
(Juy of tiisborne," "Robin Hood and the .Monk,"

and "Robin Hood's Death." As early as the last

half of the fifteenth century Robin ilood Ix'came

a popular character in the semi-dramatic celebra-

tions of May-day, both in England and in Scot-

land, and later in the regular drama, as in Ben
.Tonson's beautiful pastoral The .Sad Shepherd.

Robin is the ideal outlaw, courteous, liberal, and
reverent. Skillful with the bow, he shoots the

King's deer, but he loves the King, lie takes from

the rich clergj- their supcrlluous goods, but wliat

lie does not need him.self he gives to the poor. He
is chivalrous toward all women, and reveres the

Virgin Mary. His chief foe is the .slierilf of Not-

tingham. With him is a numerous band. There

are Little John. Scathlock, or Scarlock, Friar

Tuck, Maid Marian, Much the Miller's Son. and

several others. In his illness Robin goes to a

prioress, who is his cousin, to be bled. She al-

lows him to bleed to death.

Unsuccessful attempts have been made to

prove the real exist enee of Robin. True, his ca-

reer as eventually developed has all the details

of authentic history : hut these were taken from

the ballads themselves, or from semi-historical

personages, as Hereward the Wake, and U'allacc,

and applied to Robin. Others have tried to con-

nect the surname Hood with Woden, the cliief of

the Norse gods, or with IlJldr (warrior), another

Norse divinity. It is now rather thought to be

a variant of Hodeken. an elf in Germanic folk-

tales. IJobin is of course a diminutive of Robert.

Robin Hood then seems to have l)ecn at first only

an elf of the woods, about whom later gathered

typical adventures of the outlaw. Robin Hood
is the hero of a comic opera by Reginald Do
Koven (q.v.), and a late drama by Tennyson.

The Foresters, has Robin Hood as it.s main char-

acter. Consult: Child, English and Scottish Hal-

lads (Boston. 1883 et seq.): liishop Perc;i'a

Folio, ed. Hales and Furnivall, vol. i. (Txindon.

1867) : Ritson. [iohin Hood (London. 1705. new
ed. 1885) : and for an attempt to prove the ex-

istence of Robin Hood. Hunter. The Great Flrro

of the Ancient Minstrelsti of England (London.

18.52).

HOOD, Samiel, Viscount (1724-181B). An
English admiral, born at Thorneombe. He
embarked at first as captain's ser\'ant. then as sea-

man, was midshipman on Rodney's ship (1743).

was lieutenant at twenty-two and post-captain at

thirty-two. During his retirement from active

service (1778-80). he was commissioner of the

dock yards at Portsmouth, but went to sea atrain

under .Admiral Rodney, as next to him in rank

upon the North .American Squadron. Hood took

part in several famous naval battles in 1781-82,
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notably that of Dominica, for his share in which
he was granted an Irish peerage. He was elected

member of Parliament for Westminster in 1784,

was made a Lord of the AdniiraUy four ye;irs

later, took command of the Britisli Heet in the

.Mediterranean in 1793, and in 1790 was made a
viscount. He was specially strong as a tactician,

and his junior officer, Horatio Nelson, acknowl-
edged his indebtedness to him in that particular,

and upon his retirement wrote: '"The fleet must
regret the loss of Lord Hood, the best officer, take

him altogether, that England has to boast of;

great in all situations wliich an admiral can be

placed in."

HOOD, Thomas (1799-1845). An English
poet and humorist, born in London, JMay 23,

1799. After leaving school he was placed in a
merchant's counting-house, but his health failing,

he was sent to Dundee. At the age of nineteen

he returned to London, and studied the art of

engraving with his uncle. In 1821 he became
assistant subeditor of the London Magazine.
He contributed to it considerable verse, and
made the acquaintance of its brilliant staff,

which included De Quincey, Hazlitt, and Lamb.
His first separate publication was entitled Odes
and Addresses on (irciit People, written in con-

junction with J. H. Reynolds (1825). In 1820
he published Whims and Oddities, of which a

second series appeared during the following year.

In 1829 he began the Comic Annual, and con-

tinued it for nine years. The same year he
edited the Gem, one of the popular annuals,
contributing to its pages his striking poem en-

titled "Eugene Aram's Dream." In 1824 Hood
married the sister of .7. H. Reynolds, and in

1831 he went to reside at Wanstead, in Essex,
where he wrote his novel Tijlney Hull (1834).
\Vhile there he suffered from the failure of a
publisher. In 1835, now weakened in health,

lie went to the Continent, where he remained
five years, first at Coblenz. on the Rhine, and
then at Ostend. He, however, continued his

Comic Annuals, started Hood's Own (1838). con-

taining a portrait and reminiscences, and made
Smollett's Uumphreii Clinker a framework for

.some humorous sketches called Ui> the Rhine
(1839). In 1840 he returned to England, and
began to write for the Xew Monlhlt/ Macjazine,

of which he became editor the following year.

Here appeared "Jliss Kilmansegg," his best comic
poem. Withdrawing from this magazine toward
the close of 1843. he started Hood's ^[a(!azine,

.January, 1S44: and in the same year collected

his fugitive pieces under the title of ^yhimsi-
cnlitirs. which were illustrated by Leech. By
Christmas he took to his bed. which he never
again left. During his last illness Sir Robert
Peel conferred on him a pension of £100 a year,

which he transferred to his wife. lie died on
May 3. 1845. and w'as buried in Kensal Green
Cemetery.

HcKid takes a hicrh place both as humorist and
as serious poet. He is great at once in comedy
and in pathos, and he sometimes curiously

mingles and combines both. .Xs a punster he
is sunreme: he connects far-separated words and
ideas by the most subtle analogies, and sends
them loose. 'Much of his comedy, however, is

verbal and shallow, and will he soon forgotten.

It is as a poet that Hood will be remembered.
His "Eugene .\ram's Dream." "Song of the Shirt."

and "Bridge of Sighs" are among the most perfect

poems of their kind in the English language.
Consult: Memorials, ed. by his daughter (Lon-
don, 1800) ; Literary Reminiscences in Bood'a
Uti:n, first series (ib., 1838) ; Eliot, Hood in
hcotland (Dundee, 1885) ; Works, ed. by son and
daughter (10 vols., London, 1809-73); Poems,
ed. by Ainger, in "Everley Series" (12 vols., ib.,

1897 ) ; and Haunted House, with memoir by Aus-
tin Dobson (ib., 1895).

HOODED CROW (so called from the mark-
ing on the head). A true crow [Corvus comix)
of the north of Europe, also called in England
'dun,' or 'gray,' and 'Koyston' crow, and in Scot-
land 'hoodie.' The head, fore parts, and wings are
glossy black; the remainder of the body, ash-
eolor; the bill and feet, black. It is slightly

migratory, and retreats southward in winter
from tlie most northerly parts of Europe and
Siberia when the other crows go south. Its gen-
eral habits are those of the carrion-crow, with.

which' it interbreeds extensively, so that some
naturalists believe the two birds to be varieties
of one species. See Newton, Dictionary of Birds
(London and New York, 1890).
The 'hooded crow' of India is a smaller species

{Corvus splendcns) of similar appearance. It is

tame to the point of being a nuisance to Euro-
peans wherever it is numerous. Hardly a sta-

tion or camp in British India, it is said, is free

from a crowd of these feathered thieves. Tliey
have the amusing habit of building their nests of

the wire from discarded soda-water bottles.

HOODED MERGANSER. See Mebganseb.

HOODED SEAL. A large seal (Cystophora
crislala) inhabiting the coasts of Greenland, and
North America as far south as the United States.
It also occurs on the coasts of Sweden and Nor-
way and in the ^\rctie Ocean. It is foimd gener-
ally in the icy islands, or floating ice-fields, in
the open sea. and visits the land in April. May,
and .June. About two inches from the extremity
of the upper jaw there is a cartilaginous crest,

increasing in height as it passes backwiftd to
the back part of the head, where it is about seven
inches high, and has a longitudinal depression
in the middle, about an inch deep. This crest is

an elongation of the septum of the nose, and the
true nostrils open on either side of it. It is

covered by a muscular hood clothed with fur.

The whole apparatus is probably defensive, but
may be accessory to the organ of smell, and. as
the fishermen suppose, may serve as a reservoir of
air while the animal is under water. The hood
is wanting in the females and young. The
hooded seal is polygamous and brings forth its

young on the ice. It has a voice resembling the
bark and whine of a dog, and when attacked
weeps copious tears.

HOODED 'WARBLER (so called from the
marking on the head). One of the most beauti-

ful and active of the .American 'fly-catching' war-
l)lcrs. I See Warhleh.) It is olive-green above
and yellow below, with the head, neck, and
breast deep black. It inhabits in summer the
Eastern I'nited States, where it frequents thick-

ets and undergrowth, and makes a soft, cup-like
nest in low bushes. Its systematic name is Syl-

rania mitrata. See Colored Plate of WooD-
Wakui.ers with Warbi.er.

HOODIE. See Hooued Crow.
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HOOF (AS. h6f, OHG. huof, Gcr. Huf; con-

nected Willi OC'liurcli Slav, kopyto, hoof, or with

Slit, mjiha, Av. mfa, hoof). The exterior horny
covering of the foot of many animals. The
healthy soundness of llic horse's foot is mainly
preserved hy |)erniitting it to ;''ow uninjured by

the rasp and knife; its toughness is secured, and
undue dryness and evaporation prevented, hy

smearing daily the crust, sole, and frog with a

little glycerin, or a mixture of a pound of lard

and a quarter of a pound each of tar, honey, bees-

wa.\, and glycerin melted together. Softness and
brittlcness of the hoof, which are common sources

of cracks and corns, may be remedied by the

regular use of such dressings, by placing the feet

for several hours daily in tliiek woolen swabs,

kept cool and moist by fretpient applications of

cold water, and by encouraging a more healthy

growth of horp by occasional mild blisters round

the coronary band. Cracks, or sand-cracks, as

they are termed, mostly occur among horses

much upon the road, cause lameness, and con-

stitute unsoundness. When .serious and recent,

poulticing, thinning away of the crust about the

crack, and perfect rest are essential, .\fter the

earlier lieat and tenderness are removed a hot

iron should be drawn at right angles to the

crack, both above and below, so as to separate the

diseased from the sound horn. Waxed thread or

fine wire should be wound round the hoof, and a

soimd growth of horn stimulated by a blister round

the coronet. The horse's hoofs are too liard and
coarse to be employed for the making of the bet-

ter class of combs and buttons, for which purpose

the hoofs of cattle are extensively employed.

They are, however, largely used by nianufaitMrers

of prussiate of potash and artificial manures.

See Corn.

HOOFT, hiift. PlETER foHNKUSZOON (1381-

!(i47l. -V Dutch poet and historian, born in Am-
sterdam. He was the son of an Amsterdam bur-

gomaster; received a thorough cducati(m in the

elassifis, and made an extensive journey tbnmgh
France, Germany, and Italy, .\ftcr his return in

1601 he studieil jurisprudence at I-eyden. and
was appointed bailiff of Muiden. At the Castle

of Muiden and in Amslerdam he gathered

around him the most celcl)rat<>d artists, poets,

and scholars of the day, known in Dutch
literary history as the 'Muiden circle.' He
is considered one of the first, if not the first,

of Dutch prose writers, despite his too fre-

quent Latinisms. His letters are particularly

charming, and are free from this failing, .\mong

his poetical works are the pastoral play in Ital-

ian style. (Jranida ( 161.')) , the tragedies Qheraert

van Vchcn (161.'?), Thrsrus en Ariadne (1614),

and Bac^o (162G). His chief historical works are

Hendrik dc Oroole (1626) : h'nmfiznriliiilirdrn drr

verheffinfihe ^•an htiize Mediris (1636) ; De A'ed-

erlandsciie flistorirn (2 vols., 1042). The latter

is one of the classics of Dutch literature and
Hooft's chief work. He also translated Tacitus,

of whom he was an imitator, and he is often

called the 'Dutch Tacitus.' His Poems were pub-

lished in 16.30 (new complete edition, ed. P.

Leendertz, Haarlem, 1864). His erotic verse is

particularly nofablc as being the first of this

genre to appear in Dutch literature. Consult his

lireven, edited by .T. van VIoten (Levden, 18.5.5-

57).

HOOGE"V^EEN, ho'cc viin'. One of the fen
colonies of the Netherlands, situateil in the Prov-
ince of Drenthe (Map: Netherlands, E 2). It

has extensive peat-mines and shipyards. Popula-
tion, in 18.S!l, 11,702; in 1899, ll",924.

HOOGLY, hr^r^/li. One of the arms of the
Ganges. See 11 rci.i.

HOOGSTRAETEN, hoc'strii'tcn, Samielvan
(1627-78). A Dutch painter, born at Dordrecht.
He was the pupil of his father. Dirk van Hoog-
stracten ( lo!Hi-l(i40) , an artist, and afterwards
of Rembrandt. He beg-an as a portrait painter in

the manner of his last master, but afterwards
was influenced by the Italian school and did land-

scape and still life. In this style he is reminis-

cent of Pieter de Hooch. In 1651 he went to

V'ieiuia and Komc, and also paid a visit to Eng-
land (1653). He is the author of an Inlroduc-
tion to the llujh Art School (1678), which is full

of admiration for Rembrandt. His paintings in-

clude: "A Lady Walking in a Court," "Old .few,"

"Innir Court of a Kortress," and "A Sick Girl."

HOOGSTRATEN, hoo'strli'trn, .Jakou van
(c.l4.'>4-1527 ). A ISelgian priest and iiKpiisitor,

born at Hoogstraeten. He entered the Dominican
Order and i)ecame doctor and professor of the-

ology, and prior of the ()rd<'r at Cologne. He is

widely known tlirougli bis connection with the

celebrated lniiii;inisl Rcuchlin. Hoogstratcn pro-

po.sed to burn all the .lewish books, on the ground
that they contained nothing but calumnies
against Christ. Roiclilin persuaded the Emjieror

Maximilian against this course, and thereby in-

curred the enmity of the incpiisitor, who subjected

him to every persecution. Thereupon there cti

sued the polemic war called by ICrasmus "The be

ginning of the Lutheran tragedy." and this was
the occa>ion of the famous Hjiistolir OltKciironiDi

^ irorum. Iloogstraten's epitjiph, as composed by

his enemii's, is a severe arraignment of the

man's character

—

flic jaccl llooiistraliis r"'''n-

lem ferre patiti\ic ijucm potiierc iiinii, noii po-

tuere honi. Among his treatises are Dc-tlructio

Cabbala- contra Reiirhlinum (1518). and De
Chrinliaiia libertale Tractatus V. contra Lu-

thrriim (1.526).

HOOK, .IAME.S Clarke (1819—). An English

painter, born in London. He studied in the

Royal Aca<lcniy. and in 1840 won a scholarship

by his picture "Rizpah," and went to Italy. In

1860 he became an academician. ITis Engli.sh

pa.storal subjects are most popular, though his

first works were nearly always of Italian scenes.

Among his paintings are: "Mother Carey's Chick-

ens." "Breton Fishermen's Wives." "Morning
After a Gale." "Market Girls," "LulT, Boy," and
"A Surrey Stream." His work is characterized

by strong brilliant color and fresh realistic

treatment.

HOOK, Theodore Edward (1788-1841). An
English wit and novelist, son of .lames Hook, a
musical composer, born in London. September 22,

1788. Educated mostly at private schools, he

attended for a short time Harrow and Oxford.

Between 1805 and 1811. while yet a boy, he pro-

duced, either single-handed or in conjunction with

his father, thirteen comic operas and melodramas,

nil of which were popular at the time. His ready

wit, sparkling humor, and wonderful powers of

improvisation made him the delight of society;

and having pleased the Prince Regent, he was
appointed (1813) Aceountant-General and Trcas-
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urcr at Mauritius, with a salary and allowances

amounting to nearlj- £2000 a year. Tliese offices

he held till 1S18, wlimi the iliscoverv of a de-

ficiency of £02,000 in the military chest caused

him to be arrested and sent to England, and his

efTects seiz<?d and sold. The peculation, it after-

wards appeared, had been committed by a clerk,

who eommitted suicide. On obtaining his libert.v.

Hook supported himself by writing for the news-

papers and magazines, and on the establishment

of John Hull, a weekly Tory newspaper, in 1820,

he was appointed its editor. From his connec-

tion with this bold, clever, and virulent print

he derived during its prosperous state fully £2000
a year. In .\ugust. 182.3. he was arrested for his

debt to the Crown, and his property sold. He
remained within the rules of the King's Bench
till Jlay, 1825, when he was released from cus-

tiidy. In 1824 appeared, in three volumes, the

first series of his Sayings and Doings, which yield-

ed him £2000. A second series followed in 1825,

and a third in 1828, for each of which he seems
to have received about 1000 guineas. Several

other three-volume novels followed in rapid succes-

sion

—

Maxicell; Love and Pride; Gilbert diirney,

which contains a sort of autobiography of him-
self; Jack Brag; BirlJis, Deaths, and Marriages;
and Gurney Married. He died August 24, 1841.

Hook's novels are sketches of contemporary man-
ners, and as such they possess value. Exceeding-
ly popular in their own day, they are now diffi-

cult reading, for the witty thrusts are no longer

obvious. Hook himself wa.s regarded by his later

contemporaries as a jester. He is the original

of Lucian Gay in Disraeli's Coningsby, and is

introduced in Vanity Fair as Mr. Wagg. The
better side of his character is given by Lock-
hart in the Quarterly Review, vol. xxii. (London,
1845). Consult: Humorous Works (London,
1873). and Barham, Life and Remains of Hook
(London, 1840; revised 1899).

HOOK, \V.\LTER Farquh.-vr (1798-1875). An
English dean and ecclesiastical historian. He
was the nephew of the humorist Theodore Hook,
and the son of Dr. .Tames Hook, Dean of Wor-
cester. He was born in London, graduated 51.A.
at Christ Church. Oxford, in 1824, and received

the degree of D.D. in 1837. He took holy orders

in 1821, and after holding curacies in the Isle of

Wight and in Birmingham, was Vicar of Holy
Trinity, Coventry, from 1828 to 1837. when he

liecanie imunibeiit of Leeds. Here by his tact and
resourcefulness he overcame strenuous opposition

on the part of Dissenters and among the working
classes, who objected to compulsory Church rates,

won great popularity; and in 1859. when he be-

came Dean of Chichester, left I^ecds richer by
21 new churches. 29 vicarages, and 27 schools.

From !S27 he was chaplain-iu-ordinary to George
1\'., William IV., and Victoria, on the accession

of the latter preaching in the Chapel Royal his

famous sermon, "Hear the Churcli," of which
28 editions, nvunbering over 100,000 copies, were
sold in a short time. Its great vogue was due
to the original enunciation of the fact that the

Anglican Church of the sixteenth century was
a reformed church and a return to th" early
English Church founded by the Apostles. At
Chichester he wrote his most important work,
lAves of the Archbishops of Canterbury (12 vols.,

1860-76). Besides sermons and devotional works
he published: A Church Dictionary (1842; 14th

ed. 1887) ; and Dictionary of Ecclesiastical Biog-
raphy (8 vols., 1845-52). His memory is per-

petuated in Leeds by a handsome (Jolliic me-
morial church, completed in 1880. Consult
Stephens, Life and Letters of Dean Hook (Lon-
don. 1878).

HOOKE, Xatiiamel ( 109O7-1703). A Brit-

ish historian, born in Ireland. He .studied law,
but practiced literature, beginning with a trans-

lation of the Life of Fenelon (172.5), and An Ac-
count of the Conduct of the Dowager Duchess of
Marlborough (1742), taken down from her dicta-

tion, and ending with a Roman History from the
Building of Rome to the Ruin of the Common-
wealth (4 vols., 1738-71), the latter half of
which was not published till after his death,
while the latest edition (0 vols.) came out in

1830. Hooke was the friend of many prominent
characters of his time, including Pope.

HOOKE, Robert (1G35-1703). An Engli.sh

physicist. He was born on the Isle of Wight,
and was educated at Westminster School, and at

Christ Church, Oxford. He assisted Boyle in

the construction of his air-pump, and in 1662
was appointed curator of experiments to the
Royal Society. In 1664 he became professor of

geometry in Gresham College, London. In 1607
he was appointed city surveyor, though his model
for rebuilding the city of London after the great

fire of 1066 had not been adopted. From 1677
to 1682 he was secretary to the Royal Society,

Though a man of extraordinary acuteness of per-

ception and inventive genius, Hooke did not al-

ways enjoy the esteem of his contemporaries,
owing to his peevish and excitable temper. He
claimed priority—in many cases justly—to some
of the most important discoveries and inventions

of the time, and authorities admit that he was
the first to recognize clearly that the problem of

planetary motion should be treated as a purely
mechanical one. He undoubtedly grasped the
fundamental principle upon which Newton sub-

sequently constructed the theory of gravita-

tion; he failed, however, to develop it mathe-
matically. Among his important inventions were
the use of the balance spring for the reguhition

of watches, and many \iseful improvements in

physical and astronomical instruments. His pub-
lications include: Micrographies (1606); the
Lcctiones Cutlerinncr (1678-79"); and his Post-

humous Works (1705).

HOOKE, William (1001-78). An English
clergAnnan, domestic chaplain to Oliver Crom-
well. He was bom in Southampton, was edu-

cated at Oxford, and after one charge in Devon-
sliire went to .\nierica. and took charge of a church
at Taunton, ilass. (1037-44). His next congrega-

tion was in New Haven, but he returned to Eng-
land in 1050. and as his wife was Cromwell's
cousin, the Protector made him master of the

Savoy Hospital in Westminster, also his own
chaplain. Some of Hooke's sermons were pub-

lished, as well as his .Yrir England's Tears for
Did Exaliind'x Fears (1040).

HOOK'EB, Mm-N-T, One of the loftiest peaks
of the Rocky Mountains in Canada, situated near

the boundary of British Colundiia and .\lbcrta

(Map: Northwest Territories. F 4). It has an
estimated elevation of 15.700 feot.

HOOKER, .TosEPH (1814-79). A distinguished

-Vmerican soldier. He was horn at Hadley. Mass.,

November 13, 1814; graduated at West Point in
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1837 in the same class with Jubal Early and
Braxton Bragg, and was assigned to the l'"irst

Artillery, lie serv-ed in Florida and on the

Maine Imnlier in 1S37-J0, and was luljutanl at

West Point in 1841, and of his n'Kinienl iroin

1841 to 184ti. During the .\lexiean War he

served as aide to Cions. I'ersiter V. Smith,

Thomas L. Harinar. William O. Hutler, and
Gideon J. rillow; partieipnted in the principal

battles hotli of the northern and of the southern
campaiuni. receiving the brevets of captain, major,
and lieutenant cohmel for gallantly; became cap-

tain in 1848: was assistant adjutant-general to

the I'acilic Division in 184!l-.")l. and resif;ned from
the aruiv IVbruary 21. 185.3. From that date
until the outbreak of the Civil War he was in

turn farmer, civil engineer, and colonel of Cali-

fornia militia. He was appointed brigadier-gen-

eral of volunteers. May 17, 1861, and in March,
1862, was assigned to the command of the Sec-

ond Division. Third t'orps, .\rmy of the Potomac.
On May 5, 18ti2, he became major-general of

volunteers, and at the battle of Williamsburg,

Va., fought on that day. handled his division with
skill and valor. He was active Ibroughout the

Peninsular camjjaign. and subsequently was con-

spicuous in the battles of Bristoe Station, the

second battle of Hull Run, and Chantilly. In the

Maryland eanijiaign. as commander of the First

Corps, he took part in the battles of South Moun-
tain and .\ntietam. being wounded in the latter

engagement. He was appointed brigadier-general

in the Regular Army September 20, 1802.

In Xovcniber, 18ti2, he was placed in conuuand
of the Fifth Corps, and at the battle of Fred-

ericksburg (q.v. ) commanded the centre grand
division of the Army of the Potomac, comprising
the Third and Fifth Corps. On .lanmiry 26,

1S63. he was assigned by President Lincoln to the

command of the Army of the Potomac. His first

act was to refit and reorganize the army. In a
few months he had recruited depleted regiments,

supplied them with new clothing and eipiipmcnts,

weeded out incom|H'tent ollicers. armed, equipped,
and organized the mounted troops in a single

corps, and in other ways had infused new life

into the army.
In his new command General Hooker failed,

however, to show those qualities on the battle-

field Avhich had 'distinguislied him as a corps
and division commander. With the greater part
of his army he advanced against General Lee,

who then had a force half the size of his own.
and who was stationed south of the Rappahan-
no<'k, with the intention of attacking him in

flank and rear and crushing him at one blow.
His plans were somewhat deranged by high
water and the failure of his cavalry under Stone-
man to cut Lee's conimunications. WHiile in

position around Chancellor=ville his right flank

was surprised by the Confederate General .Taek-

son. one corps was thrown into confusion, and
after a protracted struggle, lasting from the 2d
to the 4th of May. in which both armies sufTcred

great losses, the .\rmy of the Potomac was forced

to recro.ss the Rappahannock. While the fighting

was hottest, on Afay .Sd. Hooker was stunned, a

pillar against which he was leaning having been
struck by a cannon-ball. The dis.i.strous result was
largely due to his vacillation and his inability to

cope with an emergency. (See CiiAXCrT.i.nns-

VTt-LE. Battle of.) After the battle Hooker
and Ix'C stood for some time facing each other

across the Rappahannock, and shortly after Lee
had started on his aggressive campaign which
terminated in the battle ol (ietlysburg, ll<K>ker

broke up his camp and followed. The pressure of

jiublic opinion in the Nortli, however, eondiincd
with friction between tJcncral Hooker and Gen-
eral Halleek, and growing lack of eonlidcncc in

Hooker on the part of President Lincoln caused
him to oiler his resiginilion, and on .lune 28,
1863, (rieneral -Meade succeeded him. The tiov-

ernniint then gave him command of the
Klevcnth and Twelfth Corps, later combined
to foiin the Twentieth Cor|)s (.\rmy of the
Cuinlx'rland), and sent him ( Septend)er 24,
1863) to reenforce Rosecrans at Chattanooga.
On November 24th, in the so-called 'battle among
the clouds,' at the head of his new eonunand,
he led a charge in the face of the Confederate
artillery and infantry posted on Lookout Moun-
tain. For his conduct on this occasion lie was,
on March 13. 186."). brevctted nuijorgeneral in the
Regular .Army. He further distinguished himself
under Sherman at Dalton and licsaca. and in the
iittaek on Atlaiita. At his own re(|uest (.hdy 30,

1864). he was placeil on wiiiling orders Septem-
ber 28th, when he was ]>ui in eonunand of the
Northern Department. On .Inly 8. 186.5, he was
given charge of the Department of the East, and
soon afterwarils of the Department of the Lakes,
with headquarters at Detroit, where he remained
until 1867. A paralytic attack occasioned his

retirement from active service (October I'l. 1868),
with the full rank of major-general in the Regu-
lar Army, (icneral Hooker was a man of hand-
some plivsitpic and of great ])crsonal nuigiu'tism.

H. dir,!:.! (larden City, L. 1., October 31, 1870.

HOOKER, Joseph Dai.ton (1817—). A noted
British botanist and traveler, second son of W. J.

Hooker (q.v.). He was born at Glasgow, where
he obtained the degree of M.D. in 1839. He im-
mediately thereafter renounced the pursuit of

medicine for that of botany, and joined the Ant-
arctic expedition of the Krrhu.s and Terror.
\^Tien he returned, in 1843, he brought 5340 spe-

cies of jdants, which, with those discovereil on
the voyages of Captain Cook and other travelers,

are discussed in six quarto vohnncs under the

titles of Flora Aniarclicti. Flora A'or(r ZrInntU(e,

and Flora Ta-stmania" (1844-60), works which won
him an eminent position in science. In 1847 he
undertook a three years' expedition to the Hima-
layas, ujxin which he made large collections,

which, joineil with those of his friend. Dr. Thom-
son, of the Botiinical Gardens, Calcutta, aggre-

gated nearly 7000 species. His Tlimalniiini Jour-
nals (2 vols., 8vo. 18.52 and 1854) contain the
narrative,of this expedition, and the J'hoiloilen-

drons of the ffikkim-Uimalnjia (1840-51) illns-

iTate the most remarkable additions which he
made on this occasion to ornamental garden
jdants. With Dr. Thomson he undertook a Flora
Indira (vol. i.. 8vo. 1855), the first volume of

which, containing only a few orders, remains a
fragment. Half of the volume is occupied with a
dissertation on botanical geography, a depart-
ment of science to which he paid special attention

in various works. He afterwards again under-
took a Flora of Rritifsh India, which was eoni-

pleted in 1874. In 1871 he made an expedi-

tion to Morocco, ascended the Great .Atlas, the
summit of which had never before been reached
by a Eviropean. and brought back a valuable
collection of plants. In 1855 he was appointed
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assistant director at Kew Gardens, and, on the
deatli of his father in 1865, director. He was
I)resideut of (lie iSritisli Association in IStiS, was
appointed Companion of tlie Batli in ISG'J, and
sened as president of tlic Koyal Society from
1872 to 1877. In the latter year he was Icnight-

ed Commander of the Star of India. In the list

of seienlihc memoirs published by the Koyal Soci-

ety, he i.j recordeil as tlie autliur of 58 independ-
ent numbers and the joint author of 18 others.

His Studc7its' Flora of the British Islands is

cliietly characterizeil by the record of the geo-

graphical distribution of the species. His great
work, tlencra Plditliiruiii, undertaken in conjunc-
tion with his friend, George Bentham, commenced
to appear in 1862. Among his otlier voyages,
accounts of wliich appear in various books and
journals, may be mentioned one to Palestine and
Syria in 1860, and another to the Rocky Moun-
tains. California, in 1877.

HOOKEB, Rk'I1.\rd (c.1553-1600) . An Eng-
lisli clergyman, aiilhor of the most famous
existing treatise on the constitution of the
Chureli of Kiigland. He was born at Exeter, in
the year 1,55.3 or 1554, of poor parents. He was
a grave, bashful, and quiet boy, diligent in his

studies, and (piick at learning. His early prog-
ress was so ra)>id that his uncle. .John Hooker,
was induced to aid liim in pursuing his education
further, \\ith additional helj) from .John Jewel,
Bishop of Salisbury, who afterwards became his
patron, he was enabled to go to Oxford, where
he entered Corpus Christi College in 1567. He
became a scholar of Corpus Christi in 1573, was
admitted to the degree of Master of Arts in 1577,
and the same year became a fellow. The range
of his learning was wide, and by no means con-
fined to theology-. From the age of nineteen he
served as tutor, and in 1570 he was summoned, in

an emergency, to deliver the Hebrew lecture,
which he did so much to the satisfaction of the
authorities that lie continued to perform this

duty so long as he remained at Oxford. For
some imknown reason—perhaps through Puritan
influence—li<,> was once temporarily suspended
from college, but honorably restored within a
month. In 1582 Hooker took holy orders, and
not long nfter married, Walton says, to his own
sorrow. This marriage put an end to Hooker's
quiet and congenial Oxford life. He was now
obliged to seek a parish. He received the modest
living of Drayton-Beauehanip, in Buckingham-
shire (1534). where he lived, rather uncomfort-
ably, for about a year. At the end of that
period his fortunes were bettered by his being
made ^Master (if the Temple, T,ondon, over the
head of a Puritan. Walter Travers, who was
already render there.

Hooker's I^ondon life was troubled with eccle-

siastical controversy, which he disliked, yet which
he would not attempt to avoid when once it was
forced upon him. His colleague. Travers. repre-
sented that party in the Church of England which
desired the adoption of Genevan ideas and usages,
whereas Hooker stood for the episcopal establish-

ment. These opposite views were rellected in the
preaching at the Temple. "The forenoon sermon
spake Canterbury, and the afternoon Geneva,"
was the current saying. Presbyferianism was
either more popular, or else it had the better
present.ntion, for we hear that the congregation
"ebbed in the morning" (when Hooker preached),

and "flowed in the afternoon" (to hear Tra-
vers). The Puritan champion was at last silenced
by Archbisliop \\ hitgift. but the discussion was
continued in print. Hooker was so deeply stirred
by tlie question at issue that he determined to
give it e.vhaustive treatment in book form, and
at once entered upon the preparation of what
became the celebrated Laiis of Ecclesiastical
Polity. To carry out his design a change of scene
was necessarj', and Hooker sought once more the
quiet of a country parish, and found it at Bos-
combe, in Kent (15!)1). At the same time he
was made a minor prebend of Salisburj-, which,
added to his income without increasing his labor.
In Bosconib Hooker wrote the first four books
of the Laiis, and they were published in 1594.
The following year lie removed to Bishop's
Bourne, in Kent, where he spent the remainder of

his life. Book V. of the Luas ap|x.'ared in 1597,
and there is reason to believe that the other three
books were written here, although thej- were not
published. Tliere were to be eight books in all,

according to Hooker's original plan. The J/aics

were hailed as the best defense of the Anglican
position ever written. Visitors sought the author
out in his retreat, but he himself was all un-
eon.scious of the important position he had come
to occupy. His days were passed in quiet labor,
and he continued to fulfill every duty of his par-
ish with conscientious fidelity until his death,
November 2. 1600, at the comparatively early
age of forty-seven.

Hooker's reputation rests upon his writings,
not upon his. preaching. In personal ap|x>arance
he was not prepossessing, and his manner in the
pulpit was not effective. But as the author of
the Erclesiustiral Politi/ he stands in the front
rank of English men of letters. This work is a
monument of literary style, in the formative
period of English prose, besides being the most
important contribution to the svibject of Church
government in the language. We have the first

five books precisely as Hooker wrote them. The
fate of books vi. to viii. in their completed
form is shrouded in mystery. Walton relates

that the manuscript was destroyed by PuriUm
relatives of Mrs. Hooker, but that the earlier

rough draughts were presen'ed. From these,

long afterwards, the seventh and eighth books
were printed. What claimed to be a sixth book
appeared in 1648. along with the eighth, but most
of this probably does not belong to the Lairs at all.

The whole eight books ^^ere republished, with a
life of Hooker by Izaak Walton, in 1666. since

which time they have passed through many edi-

tions. In substance the Kcclcsiaslirol Politti is a

treatise on Church and civil government. Hook-
er's conception of the origin of the State re-

sembles the 'social compact' theory of more re-

cent times. The Church he holds to be simply
the English State, looked at from the religious

point of view. He defends the Established

Church system, with all its ceremonial; but he

does this with singular moderation, and he in-

variably accords courteous treatment to his

opponents. In discussing the theories of Presby-
terians and Independents, he points out what he
believes to be their fundamental defects, and he
defends the episcopal theor\- on Scriptural and
rational grounds, as well as because of its an-

tiquity and practical success. All succeeding

writers on the English Church have built upon
the foundations which Hooker laid.
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Hooker's iroi'A'* (iiu'liidiiig the Ucclcsiaslical

Folily, the controversy with Travers, ii Uiscuurse

of Jti.sli/icatiuii, and a few •Siimons} were pub-
lished by John Keble (4 vols., 183C). This edi-

tion superseded all previous ones. It was reis-

sued, with improvements (Vth ed.) by Bean
C'hureh and Canon Paj.'et. in 1888. Consult Wal-
ton, IJfe of lli'hiinl Hiiokvr, ])reli.\ed to most
ediliiiiis of his works (O.xford, 1830).

HOOKER, Thomas (e.l.'>S(i ItUV). A New
England clergyman, the real founder of tlic

Colony of Connetticut. lie was born at .Marklicld,

Leicestershire, England, and was eduiatcd at

Kmmantiel College, Cambridge, where he took the

degree of li..\. in lliOS, and tiiat of .M,.\. in Kill.

After lioldiiig a fellowship for some time at

Cand)ridgc, he became, about 1020, rector of a
little church at Eslier, in Surrey. In I0'2(i he
accepted a lectureship at Chelmsford, Es.sex,

where he soon won renown as an eloquent preach-

er, but by this very prominence attracted the

attention of l.aud. then Bishop of London, to his

Puritanism. In .May. 1(>2!1. he appeared before

l.aud. and was threatened by him witli action

before the Ccairt of High (^)mmission. and in the

following year, upon being cited to appear before

that tribunal, he left England and settled in

Holland. In Holland he remained for three years,

preaching in the English churches at .\msterdam.
Delft, and Rotterdam. In 103.") he sailed for N'cw

England, on the same ship with .Tohn (^otton

(ipv. ), settling in Xcwtowne (Cambridge) in

October of that year, and being admitted a free-

man in the following spring. lie was cho.sen

pastor of the first church at Xcwtowne on Octo-

ber 11, l('i33, and soon afterwards became one of

the most inlluential clergAuien in the Colony. It

was he who in October. Iti3.5. argued with Hoger
Williams before the General Court. There was
something of a spirit of rivalry, not only between
the people of Xewtownc and Boston, but between
their principal pastors. Hooker and Cotton. As
early as May. 1034. the people of X'ewtownc eom-
[ilaine<l to the Oneral Court that they did not

have room enough, and sought either for per-

mission to extend their boundaries or remove
to a new location, and in .Tuly they sent a small

party into the Connecticut Valley to find a suit-

able place. The matter was temporarily adjusted

by the extension of the town limits, but the

spirit of unrest remained, and in 1030 Mr.
Hooker and his church, with large delegations

from the churches at Dorchester and Watertown,
removed into the Connecticut Valley. Th<' Xew-
towne church members established themselves at

Hartford, but the influence of Hooker extended
also to the towns of Windsor and Wethersfield.

which were settled by others who had followed

his lead into the new countrv. But it is not
only as the leader and moving spirit of the new
.settlements that Hooker dcsen-es to be known,
luit as the inspirer. if not the actual author, of

the Fundamental Laws which delegates from the

several river towns adopted for their government
in 1639. In .January, 1030, Hooker accompanied
.Tohn HajTies. the first Governor of Connecticut,

to Boston to confer with Winthrop concerning

a proposed confederation of the X>w England
fettlements to provide for their nnitual defense

against the Dutch, the Indians, and the French.

The year 1043 saw the result of their labors in

the successful organization of the 'I'nited Colonies

of Xew England.' the first attempt at federal

government in America. Hooker published a great
many sermons, and also: The Houlv's frvpuriitiim
(or Christ (1632); The Houlc's Implanlation
(1637); The lioule's Ingrafting into Christ

(1037); The tSoule's Exaltation (1038); The
Houtc's }'ucation (1038); An Exposition of the

I'rinciplvs of Ilvligion (1030) ; The Haint's (luide

(104.5); A Sintci/ of the tSummc of Church
Uisciiiline ( 1048), a defense of the New England
churches which had great inlluence in the devel-

opment of Congregationalism in Americji. Con-
sult: Wjilker, '/'/loiiiii.v //oo/.fi, in the "Makers of

-America Series" (New York, 1801); Walker,
History of the First Church in Hartford (Hart-
ford, 1883) : Johnston, Connecticut, in the

"American Commonwealths Series" (Boston,

1878) ; Johns Hopkins I'liirersily Studies, vol,

vii. ( Baltinuire, 1880) ; Cotton Mather, MdgiinHn
Christ i Americana (Londcm, 1702).

HOOKER, Sir Wii.i.iam Jackso.v ( 178,->-lSli.-| )

.

A cclchr:itcil English botanist. He was born at

Norwich, and sttidied branches of natural history

as a pastime during his youth. In 1811 he pub-

lished his lirst work, .hmrniil of u Tour in lir-

Itind. of whicli a second cilllion was dcTiiandcd in

1813. From tJKit time forw:ird he was constantly

busy in the publii;iti(in of 'i(iliinic;il works. His
investigation of tlie iiritisli .lungcrnuinniie and
mosses led to his appointment to the chair of

botany in Glasgow Iniversity. where he lectured

with marked success until 1841, when he became
director of the royal gardens at Kew. Here his

pronounced executive ability wrought wonders,

ilie garden, which at that time consisted of

eleven acres, was extended to 4.t. in addition to

which a park of 240 acres was added; the 10

old conservatories were replaced by 2;") nnicli

larger ones of more modern construction: in

conjunction with Hcnslow. he founded the most
complete museum of botany in the world : and
by his enormous correspondence with and ready

aid to botanists throughout the realm. Kew Gar-

dens became the distributing point of hundreds
of useful phnits, which were sent there in collec-

tions and then shipped to colonics for testing.

Through his elTorts Great Britain has largely

extencled her commerce in products of the soil.

.\ecomi)anying liis ollicial duties he was collecting

for his private herbarium, and writing books on

botany which at tlic time of his death numbered
about one liundrcd volumes. His herbarium was
purchased by flic nation after his death. His

name was enrolled in the lists of all scientific

societies at home ami abroad, and on account of

his scientific acquirements he was knighted in

1830. .Among his works may be incntionc<l

:

Monograph of the lirillsh Jnniiermanuiir (1812-

\-i):'Muscologia Uritnnnien (1818); The Hril-

ish Flora ( 1S30) , a work which has gone through

seven editions; A Century of Orehidaernus

Plants (1S4S) ; Jrnnes Plantarum, in 10 volumes
(1837-00) ; ftrilish Ferns (1862) ; Garden Ferns

(1802).

HOOKER, WoiiTiilXGTOX (1806-67). An
American physician, born in Springfield, Mass.

He graduated at Yale in 182.5. and in medicine

at Harvard in 1820. and practiced in Connecticut

until 18.52. from which time until his death he

was professor of the thcor\- and practice of medi-

cine in Vale. His principal works arc: Physician

and Patient (1840) : Homrropathy : an Framina-
lion of the Doctrines and Evidences (1852) ; and
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Jiational Therapeutics (1857). Kh Child's Book
of Xiiturc achieved a deserved reputation and is

still widely used.

HOOK-SQTJID. A squid nf the family Ony-
choteutliid:!-. allied to the common squids, but

havin;; the eyes destitute of any covering of skin.

The two longer arms, or 'tentacles,' and some-

times the shorter arms, bear suckers, each in-

closing a powerful hook, which is retractile, like

,ri^

^<i:::iiwr-<:

Si.
V,. \:'::t.:M ^'::^

HOOKS OF A HOOK-.syUID.

1. Side view of a euclier, sliowiii;^ a lialf-concealed hook.
2. Front view of same. 3. K fossil luioli-squid {Ai'tintho-

teuthis sjiorionn): imprpssinn of arms, traceable b.v the
preserved lioolis, in the lithographic slates of Eichstadt.
Bavaria.

the claws of a cat. Hookscpiids are found in

llic Sargasso Sea, in the Polynesian seas, etc.,

and are much dreaded Ijy swimmers and divers,

as they are sometimes six feet or more long.

HOOLE, John (1727-lSO:!) . An English
Iraaslutor and dramatist, born in Moorfields,

London. He had little education, was too near-

sighted to become a watchmaker like his father,

so entered the India House as a clerk ( 1744) . was
made auditor of Indian accounts, then principal

auditor. He is known to letters because of his

acquaintance with .lohn Scott, and his biography

of him. and for his acquaintance with Johnson,

for whom he organized (1781) a city club, and
whom he attended in his last illness, llis poetical

style was smooth and artificial. Hoole's works
are: the translations, Tosso's Jerusalem Delivered
(last edition, 1819), Drn»ui,s of Aletastasio

(1707), Tanfio's Orlando Furioso (1791), and
Tosso's liiiKihlo (1702). which were all severely

criticised by Scott, Southey. and Lamb; his own
dramas, f'l/rus, from Mctastasio's Ciro Rironns-

cinto (1708); Timanthes. an imitation of ile-

tastasio's Deinofontc (1770) ; and Cleoiiice. said

to have been corrected by .lohnson (177.^) ; the

life of Scott, already mentioned, which was pre-

fi.xed to Scott's Crilical Ussmis; and a monody
on The Death of Mrs. Woffinijfoji (1760).

HOO'LOCK. The white-browed gibbon ( fliilo-

hntrs lidiilnek) of Xortheastern India, where it

leads an active life among the hill forests. It is

frequently kept captive, and proves a docile,

cleanly, and interesting pet. The name is a na-

tive imitation of their whooping call, heard most
frequently at sunrise. See Gibbon.

HOONOOMAN, hoo'noTT-miin. The sacred
monki'y of India. A better spelling of the word is

Hanuman (q.v. ).

HOOP-ASH. See H.\ckbei!ky.

HOOP'ER, John
( c. 149.5- 1.5.i5). An English

prelate and martyr. He was l)orn in Somerset-
shire about 1495, and educated at Oxford. He be-

came a Cistercian monk, and wlien the monas-
teries were dissolved went to London to live. He
was converted to Protestantism, and, advocating
his new views, had to flee to the Continent ( 1 540 )

,

and spent some time in Switzerland. Some lime
after the accession of Edward V'l. he returned to

England (1549), and became a preacher in Lon-
don. In 1550 he was appointed Bishop of Glou-
cester, but his objections to wearing the episcopal
vestments caused some delay in 'his consecration.
In 1552 he received the bishopric of Worcester in

cominendam. On tlie commencement of Mary's
reign in 1553 he was committed to the Fleet,

where he remained for 18 months, Ijeing frequently
examined before the Council, was condemned as a
heretic, and burned at the stake at Gloucester,
February 9, 1555. He was the author of numer-
ous sermons and controversial treatises, of which
a collected edition appeared at Oxford ( 1855).

HOOPER, Johnson J. (c.1815-1863). An
American humorist. He was born in North Caro-
lina, removed early to Alabama, edited a news-
paper and practiced law there, and was secretarj*

of the Provisional Confederate Congress. In 1845
he publislied the Adventures of Captain Simon
Suggs, one of the raciest books of its time,
descriptive of a gambling sharp of the South-
west in the 'flush times.' His Widoio Rugby's
Husband and Other Tales of Alabama (1851) is

less successful.

HOOPER, \ViLLi.\M (1742-90). An Ameri-
can jurist and signer of the Declaration of Inde-

pendence, born in Boston and educated at Har-
vard. He studied law with .lames Otis, and prac-

ticed vert' successfully in Xortli Carolina, where
he ably assisted the Provincial Government in

supprcssir.g the disturbances of 1770. and was
elected to the Legislature in 1773. There he be-

came a leader, and, a year later, was elected to

the Continental Congress, from whichhe resigned

in 1777. He was one of the Federal judges ap-

pointed to adjudicate the territorial dispute be-

tween ^Iassa<busetts and Xew York.

HOOPESTON", hnr.p'ston. A city in Vermil-
ion County, HI., 100 miles south of Chicago;
on the Chicago and Eastern Illinois and the Lake
Erie and Western railroads (Map: Illinois. E 3).

It is the seat of Greer College, estjiblisbed in

1891, and ha.s Mcl^arren and other public parks.

The city is in a fertile agricultural region, and
manufactures horseshoe nails, cans and cannin.g
machinery, and canned goods, among its estab-

lishments being two of the largest sweet-corn
canning factories in the United States. In 1877
Hoopeston received a city charter, still in opera-
tion, which provides for a mayor, elected bien-

nially, and a council. Tlie water-works are owned
and operated bv the nnniicipalitv. Population,
in 1890. 1911 ; in 1900. 3823.

HOOPING COUGH. See Whooping Coigii.

HOOPOE (obsolete hoopoop. reduplication of

hoop. Ft. huppe. OF. huppe, hupe, from Lat.
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upupa, hoopoe). One of a small and singular

group of birds of the warmer parts of the Old
World, which take both their coninion and sys-

tematic names (genus Upupa. family I'pupidie)

from their cry. In this family the bill is long

and slender, the wings of moderate size or short,

the legs short, the toes lon;^. and the claws

strong and curved. The common European

hoopoe {Upupa cpops) is an .\frican bird, visit-

ing in summer most parts of Europe and Asia,

but rare in Oreat Britain. It is about the size

of a blue jay; its plumage e.xhibits a fine mix-

ture of white, bufr, and black, and it has -i large

crest of two iiarallcl rows of feathers. Its strange

appearance and habits have caused it to figure

largely in European legend and folklore. It gets

its food chiefly on the ground, and its peculiar

notes are .said to be made by striking the bill

on the ground as the note is uttered. The nest

is made in a hole in a tree or wall, and the eggs

are white. The hoopoes were formerly thought
to be related to the crows, but it is now gen-

erally a<lmitted that their nearest relatives are

the hombills. although they are apparently so

ditTcreiit. .\n extensive account of the curious

and interesting traits of this bird is given in

the Jtoynl yaturnl Jlistorji. vol. iv. (London,
18S5). See RiRn for other authorities. See

Plate of Tno<;oNs. Hoopoe, etc.

Woon-llooroE. The l)irds of the family Irisori-

da-. which arc fiiuml in J^jUth .\frica. are nearly
related apparently to the Upupida?. and are
known as wmxlhoopoes. They are arboreal,

have a glossy blackish plumage, no crest, and a
long graduated tail. They are said to be noisy

and restless birds, and to climb al)Out on trees

like wooilpeekers. Like the true hoopoes, they
emit a stmnir. disagreeable smell.

HOOPS, HOOP-SKIRT. See Crixolint:.

HOOPSNAKE. A small snake (Ahnstor ery-

thrnfinimnnix) of the South Atlantic States,

foolishly feared by the negroes, who say it \vill

put its tail in its mouth, stifTen its body, and roll

along like a honp. aiming to let go of its sting-

tipped tail and dart it into the first person

it meets. Similar stories are told of a closely

related species, the wamp\ini-snake (Fnrnncia

nbnctirii). common in swampy groimd in the

South; and both are called 'horn-snakes.' In fact

both species are perfectly harmless, and spend
most of their time beneath the ground, burrow-

ing deeply into the soil. The former is blue-black

above, marked with three red lines, and flesh-

colored below, with black spots; while the latter

is uniform bluish black above and banded with
red on the abdomen.

HOOBN, horn. A seaport of the Netherlands,

in the Province of Xorth llnlland. situated on the

Honrncrhop. a bay of the Zuyder Zee. 2.5 miles

northeast of .Amsterdam (Map: Xetherlands. D
2). It is a typical old Dutch town, and has

several quaint buildings, among them the Harbor
Tower, the town hall, and the courthouse.

other notable edifices are the museum and the
Ciroote Kerk (great church), the latter with a
monument to -Ulmiral Floriszoon. Hoorn wbla
formerly one of the richest towns in Holland, the
great nets for the herring fishery being employed
here as early a.s 141U. It has now a considerable
trade in <lairy products, and also some ship-

building, lloorn is the birthplace of the navi-

gator \Villcm Schouteu, who named Cape Horn
after his native town. Population, in 1889, 11,-

033; in 18'.M), 10,714.

HOORNE, HOORN, HORN, or HORNES,
Puil-U'l't llli -Mu.M.MOKt.NtV .Nt\ tLt, tMlllil of

(c.l518-ti8). A Flemish .statesman and soldier,

bom at Xevele. Trained to arms luider Charles
v., he distinguished himself in the war against

the Schmalkaldie League and later accompanied
Philip II. on bis travels in Germany. Italy.

Spain, and England. At the battle of Saint-

(^ucntin (1557) Hoome did brilliant service as

commander of the artillery. Later he accom-
panied Philip to Spain, but in 1301 returned
to Brussels, as councilor of State. In this

capacity he sided with Egmont and the Prince
of Orange in opi>osition to Cardinal (!ran-

vella and the Spanish party. He urged on
Margaret of Parma to a policy of concession,

anil having been sent to Tournay to rei>.stablish

order there, he .showed a spirit of toleration

which won for him the regard of the patriotic

party, but increased the animosity of the I'ltra-

montanes. The failure of Egmont (ij.v. ) and
Hoome to throw in their lot with the Spanish
party was, however, fatal. When the Duke of

Alva arrived the two noblemen were treacher-

ously seized, and after an illegnl trial liefore the

Council of Blood, were executed in the great

square of Bruss<ds, .June 5, 1568. Besides the

contemporary chronicles, consult: .luste, Le
comic d'Eiimonl tl le comic de llornea (Brussels,

18G3) ; and the popular account by Schiller. "The
Trial and Execution of Counts Egmont and
Horn." in his Historical Works (London, 1847) ;

also the histories by Motley and others, cited

unilrr Nktiikui.axiis.

HOO'SAC MOXTNTAINS. A spur of the

Green Mountain Hange in west Massaehu.setts,

extending 10 miles north and south on the

east side of the valley of the I'ppcr Hoosac
(Map: Massachusetts, A 2). The Hoosac rail-

way tunnel (see Tinxel), which pierces Hoosac
Jlountain. is the largest tunnel in America.

HOOSAC RIVER. A river of Vermont and
Xcw York Slates, rising in IVrkshire Coimty.
Mass.. and after a north and northwest course

flowing into tlie Hudson, 15 miles north of Troy
(Map: Vermont. A 10). In New York State it

is known as the Hoosick.

HOOSE, hooz or hoos. A cattle di.sea.se due to

tlie prcsi'nce of ])arasites in the bronchial tulies.

HOO'SICK FALLS. A village in Rensselaer
County, X. Y., 27 miles northeast of Troy; on the

Hoos.ac ( Hoosick 1 River, and on the Boston and
^faine Railroad (Map: New York. G 3). It has
extensive manufactures of agricultural imple-

ments, cotton and woolen goods, shirts, paper, and
paper-making machinery. Settled in 1088. Hoo-
sick Falls was incorporated first in 1827. Under
a charter of 1984. revised in 1890. the village is

governed by a president, chosen every three years,

and a board of trustees, elected from their re-
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spective wards on a general ticket. Population,
in 1800, 7014; in 190U, 507 1.

HOOSIER (hoCzher) FEOG. See Mink-
Fbog.

HOOSIER SCHOOLMASTER, The. A novel
by Edward Eggli-sion (ISTo), one of the first

successful attempts to picture the rude surround-
ings of the pioneers of the Middle West. The
story became verj' popular and was the author's
only successful novel.

HOOSIEK STATE. Indiana. See States,
Popui_\E Xajies of.

HOOVE, or HOVEN. See Bloat.

HOP (from ilDutch hoppe, Dutch hap, OHG.
hopfo, Ger. hopfen, hop, of doubtful origin), Hu-
mulus Lupulus. A perennial plant which be-

longs to the Urticacea^, or nettle family. The
single species, a natire of America and Eng
land, where it is often found growing wild upon
trees and shrubs, has given rise under cultivation

to many varieties. The hop is a dioecious climb-

ing vine with rough stems and heart-shaped,
three to seven lobed leaves. The pistillate

flowers are the hop of commerce, used mainly in

the manufacture of beer. Hop culture is not
general like the culture of cereals, but is eon-

fined to certain areas, comi)aratively limited in

extent, which on account of soil and climatic con-

ditions are especially suited to the production of

the crop. Tlie principal hop-producing regions of

the United States are New York and the Pacific

Coast States. Wisconsin also produces a small
quantity. In Europe hops are gromi for the

market in England, Bohemia. Germany, France,
and Belgium. The hops from Kent in England
and from Saaz and Auscha in Bohemia have long
been considered of the finest quality throughout
the world. In general, the hops are kno«Ti in

the European markets by the name of the locality

in which they were grown. This serves as an in

dication of their comparative quality and value.

Tlie hop may be grown on a variety of soils, but
it always requires a well-drained subsoil. It

succeeds best on a moist, sandy loam. Soil con-

ditions are generally considered the most impor-
tant factor in determining the quality of the

crop. In preparing land for hops it is plowed
deeply and brought to a fine tilth. The hop is

propagated by cuttings made from the under-
groujid stems which the plant sends out near the

surface of the ground. These cuttings are made
and set out in the spring. In the United States

the plants are usually placed about seven feet

apart each way, but in European hop-fields the

distance is about four feet. In this country one
male plant is grown per hundred or so, but in

Europe as a rule only female plants are grown,
as the presence of seeds in the hops injures the
flavor of certain beers made from them. The
vines are either trained on poles or on wire trel-

lises. The latter method is gradually displacing
the system of training on poles. During the
growing season the soil is cultivated to keep it

mellow and retentive of moisture and for the pur-
pose of killing the weeds. Harvesting is done
by hand, and forms the hop-grower's busy sea-

son, as the hop deteriorates when exposed too

long to the weather after it is ripe. The yield

varies from 1000 to ."^OOO pounds per acre. When
the hops are harvested they are immediately
cured by air-drying under cover or by drying in

kilns constructed for that purpose. The cured

product is pressed into bales of about 200 pounds
each and is shipped in this form to distant mar-
kets. In Europe hops are generally shipped in

large sacks without being baled. By the Ameri-
can Agriculturist, the crop of 1900 was estimated
at 208,000 bales ; 1901, 210,000; 1902, 19.5,500.

The largest crop recorded was that of 1894, which
was estimated to be 320,000 bales.

The valuable principle of the hop is a yellow-
ish aromatic, resinous substance called lupulin.
which has lieen found to contain two preservative
or soft resins ( oleoresins ) , and a nou preserva-
tive or hard resin. The preservative resins are
the most valuable, since they are particularly un-
favorable to the growth of lactic ferments, but
not to the true yeast of beer. The deterioration
of hops caused by exposure when mature, or by
excessive drying, consists in the waste of the
lupulin. To fulfill the requirements of the
brewer the product must be a well-ripened hop.
properly dried and with the resin and other
qualities unimpaired.

HOP-APHIS. See Hop-Louse ; Hop-Insects.

HOPAT'CONG, Lake. A picturesque body of

water in Sussex County, N. J., 50 miles north-

west of Jersey City. Stages connect it with
Ilopatcong railway station, 4 miles distant. The
lake is SV-; miles long, 3'/-> miles wide, and lies

in a well-wooded fir and pine district, 725 feet

above sea-level. The Musconetcong River drains
it from the southwest into the Delaware. There
are nvimerous hotels and boarding-houses on its

shores, and it is a favorite summer resort.

HOPE, ALEX.\?fI)EB J.VMES Beresford- ( 1820-

87). An English politician and author, son of

Thomas Hope and stepson of William Carr, Vis-

count Beresford. He was educated at Harrow
and at Trinity College, Cambridge; served in Par-
liament from 1841 to 18.52 ; was reelected in

1857; and from 1868 to his death represented

Cambridge University. An independent Conserv-
ative, he opposed the abolition of Church rates,

the legalization of marriage to one's deceased

wife's sister, and. especially, the Reform Bill of

1867. In the debate on the last measure he broke

lances with Disraeli, calling him the '.\sian mys-
tery,' and getting recognition of his Dutch an-

cestry and poor delivery in Disraeli's allusion to

'Batavian graces.' A High Churchman and
deeply devoted to the English Church and to its
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pontrol by the State, Hope bought, in 1844, Saint
Auj,'ustiiK''s Abbey, C'aiilfiliury, as a iiiissiuiiary

C'ollogf, built All Saints' t luirch, in London, and
wrote on ndigious libi'iiy, at tlic time of the cx-

litenient over Konian aggression, in the Chronicle,

and later in the Saturday l{< rUir, being elosely

iissoeiated in both with John Uougla-i^ Cook.
Hope was president oi the Hoval Institute of

llritisb .\rehiteets (ISliStiT), of the Areliitec-

lural -Museum, anri of the JCcelesiologieal Soeiety.

His works inelude: several works tin Church
polities; A I'opulur 1 ii.ir of the American Vivil

11 <ir (3d ed. 18(il); and a successful novel,

.siricllij Tied Up (4th ed. 1886).

HOPE, Antiionv. See Hawkins, Antiio.ny
llufE.

HOPE, Sir Jami:s (1808-81). A British ad-
miral, born in Kdinburgh. He was educated in

the Koyal Naval College. Portsmouth, and when
fourteen years old went as midshipman on a
frigate bound for the West Indies. In five years
he was promoted lieutenant and by 1830 had
reached the rank of commander, having by that
time made voyages to the Mediterranean and the
Kast Indies. He saw service in North and South
America (1833-4.5), and after opposing the Rus-
sians in the Baltic for two years was created rear-

admiral (18.57), and commander of the Chinese
squadron (18r)9-62). In 18,59 he made a gallant
attempt to enforce the ratification of a treaty
the I'ekin Government had entered into witli

l-'rance and England. He lost ships and men and
was himself severely wounded, but returned to
the attack the following year and was successful
(I8(i()). From 18(!3 to 'l8t;7 he commanded in

North .-Vmeriean waters and tlie West Imlies, and
for three years ( ISG!l-7'2) was in charge at Ports-
mouth. He was marie an admiral in 1870. chief
naval aide-de-camp to t^hieen Victoria in 1873,
and was retired in 1878. but was created honor-
ary admiral of the entire lleet a j'car later.

HOPE, Tiio.MA-s (C.I770-1S31). An English
author and virtuoso. He belonged to a rich

family of merchants, .Scotch by descent, whfi hail

settled in Amsterdam. While still a youth lie

traveled extensively in Southern Europe and in

the East, and collected many drawings, chiefly
of buildings and sculptures. After 17!Mi lie made
England liis home. He first attracted attention
by the decorations which he bestowed on the in-

terior of his mansion in nuchess ,Street, Portland
Place, London, a description of which appears in

his book Household Furniture (1807). In 1809
he published Costumes of the Aneients and Archi-
tecture of Theatres. Three years afterwards ap-
peared Modern Costumes, and in 1819 Anastasius,
or Memoirs of a Modern flrerk at the Close of
the fjighlecnth Century. Published anonymous-
ly, this last work was ascribed to Lord Byron,
who said that he had wept liecause he did not
write it. It is a brilliant romance describing
adventures and manners in the East. After his
death appeared .\n Essa;/ on the Origin and
Prospects of Man and .l;i flistorical Essay on
Architecture.

HOPE. Thomas Charles (170fi-lS44). A
Scotch professor of chemistry, born in Edinburgh.
He graduated at the I'niversity there in 1787 and
for the following eight years was professor of

chemistry and assistant in medicine at the I'ni-

versity of Glasgow. He returned to his alma
mater to be associated with Prof. Joseph

Black in cheiuical instruction, bceunie his suc-

cessor in 1799. and retaiiu'd the chair till a year
before his death. He was specially skilled in ex-

perimental work, and the results of his two most
important discoveries are contained in a pajier

read before the Uoyal Society of Edinburgh, .la

Account of a .Mineral from titrctntian, and of a
Peculiar Specirs of Earth which It Contains
(1793). and in I'xpi riniinls on tin Contim tion

of l^(i^') by Ural, published by the Edinburgh
Koyal .Suiety (18(1.5). Professor Hope instituted

a prize in chemislry ( 18'28), but he wa.s aver.si- to

permitting his students to take a practical part
in his ixpi riiiiciil-.

HOPE COLLEGE. An institution of learning,

situated at Holland, .Mich. It was organized
by Dutch colonists in 1857 as an academy, and
chartered as a college in 181)0 under the auspices
of the Heformed Church in America. The \Vest-

ern Tlieological Seminary was founded in IStl9.

The college is coeducational and had in 1902
121 preparatory, (i5 collegiate, and 17 thefdogieal

students, an endowment of .$270,191 and an iii-

ciime of .*20,424. At the same time the library

contained 10,000 volumes. Besiilcs the ancient
languages, instruction is given in French, (Jer-

man, Dutch, Italian, and Spanish. The degree
of Bachelor of .\rts Is conferred.

HOPE'DALE. A communistic settlement,

foUMilcil ill ISll hy a society under the leadership
of Hcv. .\din Ballou. i,n the town of Milford,

Worcester Co., Mass. The chief aim of the found-

er was to restore the original ideals of Christian

life, ratlier than to reorganize society economi-
cally. .\ farm of 238 acres with mill sites was
purchased by the soeiety, organized as a joint-

stock company. The conuuunity consisted of

twenty-eight persons, who observed strictly the
rules of conmuniism. As the community in-

creased in numbers, these rules were somewhat
relaxed. .-V board of trustees at first controlled

the industries of the comnumity: but later the

several branches were farmed out to individuals.

The coninninity was not a success financially, nor
was social barmipny long maintained. In 1H.54 it

had reacheil its highest point, embracing about
two hundred members. Agriculture and several

branches of manufacture were carried on. Two
years later the eonununity was found to be deeply
in debt, and the joint-stock company was dis-

solved. .\s a ptirely religious organization it

continued to exist for some years, but during tlie

Civil War merged in tlie Hopedale parish, with
Mr. Ballon as pastor, the industries founded by
the soeiety being carried on liy private manage-
ment. Consult Adin Ballou. History of the Hope-
dale Community (Lowell. 1897).

HOPE DIAMOND. .\ large blue diamond, in

the possession of (lie family of II. T. Hope, weigh-

ing 44 'i carats. It is supposed to have been cut

from a stone purchased from Tavernier by Louis
XIV.. which weighed uncut 112i(; carats, and
6711' carats after cutting. Tlie .stone was lost in

1792. and the Hope diamond came into the mar-
ket in 1K30,

HOPEFUL. In Bunyan's Pilfirim's Progress,

the companion of Christian on the journey from
the City of Destruction to the Delectable Moun-
tains and the ."shining Gate.

HOPE THEATRE, TnE. A sixteenth cen-

tury beargarden, on the Bankside, Southwark,
London, which was changed into a playhouse in
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1581. It was restored to its former use at ihe
Kestoration, but toward the end of the seven-
teenth centuiy gradually lost its popularity.

HOPFEN, hr)p'f''n. Hans vox (1S35-1004). A
(iernuin novelist and poet, born and educated at
JIunich. In lS(i() he moved to Berlin, where he
devoted himself to literature, having already
edited the Miiiichener Dichterbuch (1862) anil
written the novel I'eregretta (1864). A book of
essays, HtreitfriKjen und Erinnerungen (1876);
a volume entitled Theater (1889); the plays
Asclienbrcidel in lioliiiien. In der Mark; the ^eues
Theater ( 18!l2-!i:j) : the tragedv Gottin der Ver-
niinft (1892) : the drama Uelga (1892) ; and the
eoniedy Es hat so xollen sein ( 1893), comprise his
best dramatic and miscellaneous work. The re-
mainder of his writings include a score of novels
and collections of stories, of which the follow-
ing may be mentioned: Verdorben zu Paris (2d
ed. 1892) : Die Heirat de.i Eerrn von TValdenberg
(2d ed. 1884); Der alte Praktikant (3d ed.

1891); Die flesehirhten des Majors (3d ed.

1882) ; Xeue Gesehiehten des Majors (1890) ; Im
Sehlaf geschenkt (4th ed. 1896) ; Zehn oder elf

(1901) ; and Gotthard Lingens Fahrt nach dem
aiiick (1902).

HOP-HORNBEAM. See HoBNBEAsr.

HOPI. ho'pe, or mOKI, mO'ke. An interest-

ing Pueblo tribe of Shoshonean stock, occupying
.seven villages upon three mesas in north central

Arizona, and numbering about 1600, including
those of Tewa or Hano. The principal villages

are Walpi and Oraibi. In many respects the
Hopi may be considered the most interesting

of Pueblo tribes. They are all mesa-dwellers,

their villages being situated hundreds of feet

above the surrounding desert. They are only to

be reached by sleep, adventurous trails. They
hold fast to their old alioriginal culture, which is

of the typical Pueblo character, but better pre-

served than that along the Rio Grande. Their
ceremonials are elaborately conducted, particu-
larly those of the 'new fire' and the 'winter

solstice,' also the celebrated snake dance, in

whicli the performers carry living rattlesnakes
in their mouths as they dance. They are indus-

trious farhiers .nnd have always in their gran-
aries abundant stores of corn, beans, and pump-
kins. They also weave baskets and blanket-s, and
arc skillful potters and wood-carvers. (See Col-

ored Plates in articles Basket and BljVnket.) The
clan system is rigid and highly developed among
them. According to arch.Tological evidence, the
ancestors of these tribes were authors of many of

the ancient ruins in the surrounding region. The
people of the small village of Hano are of differ-

ent language, originally being refugees of Ta-
noan stock, who fled from the Rio Grande at the
time of the great Pueblo rebellion in 1680.

HOP-INSECTS. The most destructive in-

sect enemy of the hop crop is the hop-aphis.
Other species arc of less importance, but they
sometimes do considerable damage to the plant.

The hop-grub or hop-plant borer (Gortyna im-
manis) is the larva of a noctuid moth which
lays its eggs in the early part of the season upon
the yormg shoots of the plant. The young cater-

pillars, which are slender and greenish in color

spotted with black, bore into the vine just below
the tip and remain at this point for some time.

The head turns downward and .stops growing.
Such vines are called 'mutfled heads' or 'stag

vines,' and sometimes 'bullheads,' the cater-
pillar at this time being called 'tip-worm.' A
little later it drops to the ground and enters
the stem at the surface of the ground. It is
then called the 'collar-worm,' changing to a
white color with black .spots. About the end
of July it becomes full-grown and transforms
to pupa near the roots of the plant. The moth
issues in the fall or in the spring.
A number of different caterpillars feed upon

the foliage. The hop-vine snout-moth {Hypena
humiili) is one of the princi])al forms. The
larvie of two butterflies (Polyyonia inierroga-
tioiiis and Polygonia comma) feed quite abun-
dantly upon this plant and are known to hop-
growers as 'hop-merchants' from the gold and
silver markings upon the chrysalids. "file zebra
caterpillar (larva of Mamtstra picta), the com-
mon woolly-bear caterpillar (larva of Spilosoma
rirginica), and the saddle-back caterpillar (larva
of Empretia stimulea) are the remaining prin-
cipal species. One of the leaf-hoppers, Tetti-
gonia eon/luenta, causes more or less damage to
the foliage, and the striped (lea-beetle (Phyllo-
treta vittata) also damages the leaves. Avhile the
so-called 'red spider' or 'spinning mite' (Tetrany-
chus telarius) often causes the leaves to turn
yellow. The best remedj- for all of these insects
consists in spraying at the proper time, using
an arsenical spray for the caterpillars and the
flea-beetle, a kero.sene emulsion for the leaf-

hoppers, and a sulphur wash for the spinning
mite. Consult Howard, "Pests of the Hop Crop,"
in Tlic Hop Industry (Xew York, 1898).

HOPKINS, Edward (1000.57). A Colonial
Governor of Connecticut. He was a London
trader who came to Boston in 1637, and set-
tled at Hartford. He was chosen Governor of
the Colony of Connecticut several times during
the period 1640-1654. After that he lived in Lon-
don. He assisted in forming the Union of the
Xew England Colonies in 1643. He left £1000
to support grammar schools in Hartford and
Xew Haven, ^^'ith the sum of £500 left for
']iublie ends.' Harvard College, to which it was
turned over, bought a township from the 'pray-
ing Indians.' and named it Hopkinton.

HOPKINS, Edward Jerome (1836-98). An
-Vmerican musician, horn at Burlington, Vt. He
was practically a self-taught musician, and re-

markably precocious. He held many positions as
organist in Xew York City, was the originator of
the 'lecture-concerts,' and made many concert
tours in the United States, and in 1890 in Eng-
land. He founded the .\merican Music Asso-
ciation (IS.iO) for performing native works:
the Orpheon Free Schools (1865), which had
over 30.000 pupils; and the X'ew York Philhar-
monic Journal (1868). His compositions em-
brace almost every department of nnisic. but a!
though many of them, as Easter Festival Vespers
i for three choirs, echo choir, two organs and or-
chestra, harp an<l cantor priest), are of striking-
ly original form, they have not met with much
favor. He died at Athenia, N. J.

HOPKINS, Edward WA.sTinfRX (1857—).
-An -Vmerican Sanskrit scholar and philologist,
born at Xorthampton. ^lass. He graduated at
Columbia College. Xew York, in 1878. and after
studying in Germany and teaching at Bryn Mawr
College. Pa., he was called to Yale University
in 1895. as professor of comparative philology
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and Sanskrit, to fill the chair left vacant by the

death of Whitnov. Besides numerous contribu-

tiou-i to llie Oriental and .liiloloKical journals of

\nierica, he is Hie author of several important

bonks connecU-d with India: The Four tkwtcatn

Uaiiu (1H84); l{ili<lions of India (189o); Ihe

Oreut Epic of India (1»01) ; India Old and Aeir

(1901).

HOPKINS, EsEK (1718-1802). An American

naval ollicfr, l>orn in Scituate. R. I. In the

Kevolutioiiari- War ho was at first a brigadier-

peneral in the army, but in 1775 Congress com-

mis^^ioned him coiimiander in-chief of the new

\nierican Naw. W a-hinirton officially addrj'ssed

him as admiriil. He w.nt to sea in I'ebruary,

177ti, with four ships and three sloops, and

took the forts at New Providence, with all the

ffuns. ammunition, and stores. On his return

)ic seized a Hritisli schooner and a bomb-brig.

His later operations were less fortunate, and in

January. 1777, he was dismissed from the ser-

vice l>ecause he let the dhisfioii- jrct away from

him and failo<l to appear before Congress when

so ordered. He was afterwards prominent in

Rhode Island political afTairs. Consult Field,

Esek Iloiikin.'!. Coiimiandcr-in-Chief of thf Con-

tinental fiary During the American Revolution,

i7T.J-7X (Providence. 1898).

HOPKINS, EzEKiEL (1034-90). Bishop of

Londonderry-. He was bom at Pinne, Devonshire,

December 3, 1(>34. His early education was con-

ducted under Presbvterian and independent in-

fluences. He graduated B.A. at Oxford (lf).">3),

and became chaplain of Magdalen College (1050).

In 1662 ho conformed, and was presented to the

living of Saint .Mary Woolnoth. in London.

When the great plague broke out in the capital

(1666), Hopkins withdrew to Exeter, where he

obtained the living of Saint ;Mary's. When Lord

Robartes was made Lord Lieutenant of Ireland

(1669), Hopkins went with him to Dublin, and

through his inllucnce obtained the deanery of

Raphoe (1670), and in 1671 the bishopric of

Raphoe. In 1681 he was made Bishop of Lon-

donderry. In the course of the siege of the town

by the Irish adherents of .lames II.. in 1680,

Hopkins withdrew from the town, and retired

first to Raphoe and afterwards to London, where

he was made rector of Saint Alarv' Aldermanbury

(1689). This charge he held until his death,

June 19. 1690. His works, which have been fre-

quently remiblished. comprise: ffcrmon.i: Exposi-

tions of the Deralntjue and the Lord'.t Prayer;

and elaborate discourses on Repeneralion and

The Vanitii of Ihe World. The best edition of his

collected works is by Pratt (London. 1809).

HOPKINS, .Toiix Henry (1792-1868). A
Protestant Episcopal bishop. He was born in

Dublin. Ireland. .)anuar>- .30. 1792: came to the

United States in 1801, and became an iron-manu-

facturer in Pennsylvania. Xot succeeding in

business, he studied law. and began practice in

Pittsburg, but in 1823 he entered the ministrj- of

the Protestant Episcopal Church. In 1831 he ac-

cepted the charge of Trinity Church. Boston, and

the next year was chosen Bishop of Vermont, tak-

ing also the rectorship of a chiircli in Burlington.

He took great interest in education, and made
heavy pecuniary sacrifices for its promotion. Af-

ter 1856 he devoted his whole time to the super-

vision of the diocese. Hopkins was a prolific

writer, leaving nearly twenty published works,

among which are: Christianity Vindicated

(1833) ; The I'rimilice Crctd Examined and Ex-

plained (1834); The yovelties tDhivh Disturb

Our i'eacc (1844) ; Hislury of the Confessional

(1850); The American Cilizen, His Rights and

Duties (1857) ; .1 Scriptural, Ecclcsiastieal, and

Historical View of HIatery (1864). He was

prominent in the Lambeth Conference in London

in 1867. He died at Rock Point, Vt., January 9,

1868. Consult his biography (Xow York, 1873),

bv his son .ToilN Hknby (1820-91).
" HOPKINS, .Ion xs (1795 1873). An Ameri-

can finam ier and philanthropist. He was born

of (juaker parentage in Anne Arundel County,

ild., where he lived on a farm until he was

seventeen, when he went to Baltimore, and

worked for a time in his uncle's growry. After-

wards he became a merchant, with wide connec-

tions in Maryland, Virginia, and North Carolina.

His credit and counsel were highly valued in

financial and mercantile afTairs, and he became

one of the loading linancial men in Baltiinore.

His services to the Baltimore and Ohio Railroad

were of great value. Toward the end of his life,

having no children, he determined to devote his

fortune to the service of the public. Accordingly,

in addition to minor gifts to individuals and

charities, he founded and endowed two great

institutions which perpetuate his name—Hie

Johns Hopkins Univei-sity and Johns Hopkins

Hospital, whose activities are united in the.lohns

Hopkins Medical School. The total gift for these

two purposes was more than $7,000,000.

HOPKINS, LEMrEL ( 17.50- 1801). An Ameri-

can piiliti.al jioet. born in Connecticut. H<' prac-

ticed medicine at Litchticld. ;nid after 1784 m
Hartford, where he bceanie allied with the 'Hart-

ford Wits.' .Joel Barlow, John Trumbull, David

Humiihrcvs, Theodore Dwight. and others, and

with thein wrote: The Political arrrnhnuse. The

Echo, and—advocating strong federal govern-

,„ent'_7'/ie Anarchiad (republished at ITiirtford,

1861). Hopkins also wrote The Hypocrite's Hope

and The Victim of a Cancer Quack.

HOPKINS, JUrk (1802-87). -^n American

educator, grandnephew of the theologian Samuel

Hopkins, and brother of the astronomer Albert

Hopkins. He was born at Stockbridgc, Mass.,

was educated at Williams College, was tutor there

for two vears. and, after studying medicine and

practicing for a short time in New York, became

professor of moral philosophy in Williams in

1830 and (iresidcnt of the institution in 1836.

He resigned this position in 1872, but remained

collo'c preacher and incumbent of the chair of

moral philosophv. In 1857 he had become presi-

dent of the American Board of Foreign ^Iissions.

l^ndoubtcdlvone of the greatest of American edu-

cators of his dav, Hopkins did much to build up

the prestige of Williams College and much more

to develop the individual student. He was a power-

ful preacher and a successful lecturer. He pub-

lished: The Influence of the Gospel in Liherahz-

inn the Mind (1831); The Connexion Betueen

Taste and Morals (1841): his Lowell Lectures,

The Evidences of Christianity (3d ed. 1875) ;

Miscellaneous Essays and Reineirs (1847); a

second scries of Lowell Lectures. Moral Science

(1862); The Law of Lore and Lore as a Law

(last ed. 1881) ; An Outline Study of Man (last

ed. 1893): Strcnoth and Reauty (1874; in 1884

under the title Teachings and Counsels) ;
and

The Scriptural Idea of Man (1883).
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HOPKINS, Samlel (1721-1803). An Ameri-
can elergvuian and founder of the Hopkinsian
theology. He was born at W'aterbury, Conn., Sep-
tember 17, 1721. Having graduated at Vale Col-

lege in 1741, he studied theology with Jonathan
Edwards, and from 1743 to 17G9 was pastor of

Housatonic, now called Great Barrington, Mass.
He then removed to Newport, where he died De-
cember 20, 1803. His writings consist of a life of

Jonathan Edwards, sermons, addresses, a work on
the millennium, and a system of theology, repub-
lished in Boston^ 1852. He was remarkable for
his simplicity, earnestness, and persevering in-

dustrj'. His peculiar theological doctrines have
found numerous followers in America in certain
of the Christian bodies of which the tenets are
generally Calvinistic. They hold most of the
Calvinistic doctrines, even in their most extreme
form ; but they entirely reject the doctrine of im-
putation, both the imputation of Adam's sin and
of Christ's righteousness. The fundamental doc-
trine of the Hopkinsian system, however, is that
all virtue and true holiness consists in disinter-
ested benevolence, and that all sin is selfishness

—

the self-love which leads a man to give his first

regard even to his o\vn eternal interests being
condemned as sinful. Consult his collected writ-
ings with memoir by E. A. Park (Boston, 1852).

HOPKINS, Stephen (1707-85). A Colonial
Governor of Rhode Island, and one of the signers
of the Declaration of Independence. He was born
in Providence, R. I., and was descended from
an old English family, his great-grandfather,
Thomas Hopkins, having settled in Providence
about 1038. Stejihen's early life was spent on
a farm, and he had little opportunity to gain
an education, though under the tutelage of his
grandfather and imele he learned surveying, and
later broadened his intellectual horizon by ex-
tensive reading. In 1732 he began his active
participation in public affairs by becoming clerk
of the newly constituted township of Scikuate. a
position which he continued to hold for ten vears.
From 1732 to 1738 (excepting the year 1734) he
was a representative from Scituate to the General
Assembl.v, and upon being returned in 1741 he
was chosen Speaker. He became a justice of the
Court of Common Pleas in 1736 and was ap-
pointed its clerk in 1741. Si.x years later he was
made assistant justice of the Superior Court at
Kewport and in 1751 Chief .Justice. He was one
of the Rhode Island delegates to the intercolonial
et)ngresses which met in 1746. 1754, 1755, ana
1757, and in the Albany convention of 1754 was a
member of the committee which was appointed to

draw up a 'plan of union.' (See Albany Con-
\'ENTiON.) In 1755 he was elected Governor of
Rhode Island and was reelected almost continu-
ously until 1708, when he withdrew finally from
the gubernatorial contest. Meanwhile he had ac-

fiuired large shipping and commercial interests,

and had begun to take an active interest in the
question of England's right to tax the Colonics.
In 1764 he sent to the Assembly a tract. The
Itiijhts of CoJonies Examined, which the Assembly
ordered to be published and which was widely
read. After acting as chairman of several Co-
lonial committees, he was a member of tlie Gen-
eral Assembly from 1770 to 1775. In 1774 he
framed a bill to prohibit the imporUition of
slaves, and from 1774 to 1780 was one of Rhode
Island's representatives in the Continental Con-
gress, being one of the signers of the Declaration

Vol. X.— 14.

of Independence in 1770. He was also a member
of the Rhode Island Council of War and a dele-
gate to numerous New England conventions. He
died in Newport. He wrote: A True Hepresen-
tation of the Plan Formed at Albany for Uniting
All the ISritish Korth American Colonies (1755) ;

and An Historical Account of the Planting and
Growth of Providence (originally published in
the Providence Gazette in 1762 and 1765), which,
though a fragment, is of considerable value. It

has been republished in the Collections of the
Massachusetts Historical Society, 2d series, vol.

ix. (Boston, 1822), and in the Collections of the
Rhode Island Historical Society, vol. vii. (Provi-
dence, 1885). Consult Foster, Stephen Hopkins,
a Rhode Island Statesman (Providence, 1884;
forming Nos. 19 and 20 of the Rhode Island His-
torical Tracts)

.

HOP'KINSON, Fbancis (1737-91). An
American politician, jurist, and miscellaneous
writer, born in Philadelphia, Pa. He is best re-

membered for his Battle of the Kegs (1778), a
humorous ballad based on an incident in the
Revolutionary War. He was educated at the Col-
lege of Philadelphia, admitted to the bar in 1701,
and a few years later he spent a year in

England, where his cousin was then Bishop of
Worcester. Returning to Philadelphia, he prac-
ticed law, was active in learned societies, de-
clared his republican sympathies, and, having
lemoved to New .lersey, was made delegate to the
Continental Congress (1776). He took part in
drafting the Articles of Confederation, and signed
the Declaration of Independence. He held various
offices under tlie Federal (iovernment. was .ludge
of Admiralty for Pennsjivania ( 1779-89), sufVcred

an impeacliment whicli failed, and was district

judge there (1790-91). Hopkinson was a man of
exceptionally varied accomplishments. He com-
posed music for his facile songs, painted, was a
dilettante in popular science, a humorist, and a
political pamphleteer. His works were collected

in three volumes (Philadelphia, 1792). Besides
the Bottle of the Kegs, his most popular jiroduc-

tion was a short i)rose allegory of the relations
between the Colonies and the mother country, en-
titled A Pretlit Story (1774). He was fatlier of
Joseph Hopkinson (q.v. ).

HOPKINSON, John (1849-98). An English
physicist and electrical engineer. He was born
at Manchester, England, and received his educa-
tion at Owens College, Manchester, and at Trin-
ity College, Cambridge, where he graduated with
honors in 187 1 and was appointed fellow and
tutor. Commencing practice as an engineer, he
soon became interested in electrical engineering,
and was led to many important investigations.

He was made a fellow of the Royal Society of

London in 1878, and in 1800 was awarded by it a

royal medal for researches in electricity and
magnetism. He was at the time of his death a
member of the Councils of the Institutions of

Civil and Mechanical Engineers and professor of

electrical engineering in King's College, London.
Among his most important researches are those
in which he showed the effect of temperature upon
the m.ignetic properties of various metals. He
was an authority in the theory and practice of

dynamo-electric machinery, and discovered the
'

method of employing the so-called 'characteristic

curve' in discussing such problems. This curve
is obtained by taking the electro-motive forces

as ordinates and the current as abscissas, and
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serves for the dynamo the enme purpose ns the

indientivc dia<;ruiii m the case of the stenm-en-

giiie. lie was the author of: U;/namic Elcctricitii

(1884): Orifiinal I'aprrs in Djiiiamo Marhinenj

and Allied Subjects ( 18!t:{) ; and many papers on

various eleetrieal and engineering' sulijeels. He
met his deatli with his ehihlren in an accident

while mountain-clinihing in the Alps.

pal council of which the executive is a member.
I'npulation. in 18!i0. .WSS; in 1900, 7280.

HOP LOPHO'NETJS (XeoLat., from Gk.

ilirXa, liiiiilii. arms -4- ((,6nos, plKjnios. murder-
ous). A Miocene fossil cat. found in the White
River fornuition of Colorado. Wyominf;, and the

Dakotas. Sec SAltKE-TooTllKl) TlllEB.

HOP-LOUSE. A very destructive aphid or

plant-louse {J^horodon humuli). found conunonly

TWIO WITH WINTER
EQGS: NATrilAL SIZE.

HOP-LOITBE.

I'AHTHKNOOENETIC I EMALR;
SECOND QENEItATION.

HOPKINSON, Joseph (1770-1842). An
Amcriiaii jurist, horn in Philadelphia. Pa. He
graduated at the I'nivcrsity of Pennsylvania in

178ti, and in 1701 be<;an the practice of hiw at

Easton, Pa., but soon removed to Philadelphia,

where he rose to the front rank in his profession.

He was the leading counsel in the famous .suit of

Kush vs. Cobbett in 1799, and defended .Tudge

Chase in his impeachment before the Senate in.

1800. From 1815 to 1819 he served as a Feder-

alist Representative in Congress, where he dis-

tinguished himself in the del)ates on the tarifT

and the Seminole War. and strongly opposed the

recliartering of the I'nited States Bank. In 1828

he was appointed by President Adams a district

judge, an oHlee which lie held until his death. For
several years he was president of the Phila(lel-

phia Academy of Fine Arts and Vice-President of

the .\mcrican Philosophical Society, to each of

which he contributed many papers of interest.

In 1837 he was a mcniber of the Pennsylvania
Constitutional Convention, and served as chair-

man of his .Judiciary Committee. His legal essays

and decisions were long accepted as authorita-

tive; but he will be longest remembered for his

national song, "Hail Columbia," written in 1798,

which attained immediate popularity and did
much to fortify wavering patriotism.

HOP'KINSVILLE. A city and the county-
seat of Cliii-tiaii Cciiinty. Ky., 75 miles northwest
of Nashville, Tenn. ; on the Louisville and Xash-
villc and the Illinois Central railroads (Map:
Kentucky. D 4). It is the seat of the South Ken-
tucky College (Christian), established in 1849,

Bethel Female College (Baptist) .founded in 1854,

and of the Western Kentucky Lunatic .Asylum.

The city is principally engaged in tobacco manu-
facture and trade, but has a considerable business

also in flour, wheat, corn, hay, and live stock.

Hopkinsville was settled in 1797 and incorporated
in 1798. As provided by a charter of 1893, re-

vised in 1896, the government is administered by
a mayor, elected every four years, and a munici-

WIXOED MUillANT, THIRD OENEBATIOK.

on the hop-plant, and called in England 'hop-fly.'

In certain years this insect causes an almost

total loss of the ho)) crop in parts of England and

HOP-LEAF, WITD LICE; NATURAL SIZE.

New York, and a number of years ago forced the

abandonment nf this industry in Wisconsin. .About

1890 it made its first appearance in the States of

ForBTH generation; first on TOE hop.

Oregon and Washington, and has since done great

damage. The winter eggs are laid on plum-trees
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in the neighborhood of the hop-yards. Tliese

eggs hatch in tlie spring at the time when the

huds are about to burst, and three generations of

wingless, jjartlienogenetic females are born upon
the plum-trees. Then a fourth generation, con-

sliip, Gloueester County, New Jersey, December 3,

1771. At sixteen years of age he was apprenticed

to an uncle in Philadelphia to learn the trade of a

tailor. In early manhood he became an active and
leading member of the abolition society founded

WINGED RETURN MIGRANT, OR PUPIFER.

sisting of winged agamic females, makes its ap-

pearance. These females fly to the hop fields and
establish themselves there, giving birth to living

BHRUNKEX FEMALE IN
ACT OP DEPOSITING WIN-
TER EGGS.

WINGED MALE, AT END OF SUMMER.

young which, agamic and wingless, give birth to

individuals like themselves. The tenth or elev-

enth generation is winged, flies back to the plum,
and gives birth to true sc.\ual females which are
wingless, but which mate with winged males
which fly in from the fields. The winter egg is

then laid once more upon the plum twigs. (See

Alteknation of Generations, and Aphid.) The
liest remedy for this injurious creature is to cut
down all but one or two of the plum-trees near
tlie hop-yard, and then to destroy in May all of

the lice on the one or two remaining trees by
spraying with a dilute kerosene-soap emulsion or
a fish-oil soap wash.

HOP 0' MY THtTMB. The diminutive hero
of a popular fairy tale, taken from Perrault's

Comics de.i F<^es, the popular sources of which
are the classic stories of Ulysees and Polyphe-
mus and (if Theseus and Ariadne.

HOP'PER, Isaac Tatem (1771-18,52). An
American pliilanthropist, prominent in the anti-

slavery movement. He was born in Deptford town-

NORMAL PARTnENOOESETlC
FEMALE; SIXTH GENERATION.

by Franklin, Rush, and others, and was also an
overseer of a school for colored children, secretary

of a society for the emplojTiient of the poor, inspec-

tor of a prison, guardian of abused apprentices,

and a friend of

the insane. He
b e 1 o n ge d to

the Society of

Friends, and in

the division

which occurred
in 1827-28 he
acted with
those who were
called 'Hicks-

ites,' influenced

much, no doubt,
by his great re-

g a r d and ad-
miration for
Elias Hicks as
an earnest anti-

slavery preach-
1829 he came to New York to take charge
book-store opened by the Hicksite Friends.

His activity in opposition to slavery exposed him
to much abuse and even imperiled" his life ; but
this did not in the least abate his zeal. In 1841
he gave up the charge of the book-store and was
appointed treasurer and oflice agent of the Ameri-
can Anti-Slavery Society, and so continued until

1845, when he became the first agent of the New
York Prison Association. Declining years and
ill health compelled his resignation in February,
18.52. He died in New York, Mav 7, 18.52. Con-
sult his life by Child (New York, 1881).

HOPPE-SEYXER, h6p'pc-zl'ler, Felix ( 1825-
95). A German physiologist and chemist, born at
Freyhurg-onthe-t'nstrut;. and educated at Halle.
Leipzig, Berlin, Prague, and Vienna. After five

years as assistant to Virchow and director of the
chemical laboratory of the Berlin Pathological
Institute, he became professor of applied chemistry
at Tiibingen (18fll),and (1872) of physiological
chemistry at Strassburg. He wrote : Ilnndbuch der
phi/xioloffi.tch- und patholo(jisch-chrmi«rltcn Ana-
hl.ie(Gih ed, 1893) ; Mcdiziiiisch-chcmische Unter-
suchiingen (18Gfi-70) : and Phi/siolofiisclic Chemie
(1877-81). Consult liaumann and Kossel, Zur
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Erinnerung an Felix Hoppe-Seyler (Strassburg,
18115).

HOPTIN, Augustus (1828-90). An Ameri-
ran houk illustrator, born in I'lovidencc, 11. I. He
fiiailuutfil at lirown fnivcrsily in 1848, and was
aihnittod to the ar. but soon nave up the law and
went abroad tc study art. I pun his return, be
devoted himself to drawinj; on wood and to the
illustration of books, in whieh he was successful.

His pictures in .\ulliing to Ufiir, I'otiphur

I'lijicia, and The Aiilocral of the lircalcfast Table
are widely known. He published several volumes
of sketches and novels, anionjj the latter Jlvcollec-

liuna of Anion House (1881), and Married for
I' II II (1885).

HOPPIN, James Mason (1820—). An Ameri-
can cihuator and writer. He was born at Provi-
dence, K. I., graduated at Yale in 1840, at the
Harvard Law School in 1842, and at the .\ndovcr
Theological Seminary in 1845: studied for some
time abroad and was pastor of a t'ungregational
church at .Salem, ^lass., from 1850 to 1859. From
181)1 to 1879 he was professor of homilctics at
Vale, where he was also professor of the history
of art from 1879 to 1899, when he became profes-
sor emeritus. Amonff his publications are: Old
England, Its Art, Scenery, and People {\SG7) ;

The Office and Work of the Christian Ministry
( 1809) ; Life of Rcnr-Adniiral Andrew Iliitl I'oote

(1874) ; The Early llenaissance and Other Es-
saiis on Art fliihjecis (1892) ; and Greek Art on
Greek .S'oi7 (1897).

KOPP'NER, .Toiix (17581810). An English
painler. of (krman parentage, liorn in l.omlon.
He was a choirboy in the Koval Chapel, aiul af-

terwards, by the assistance of the Prince of Wales
(afterwards (icorgc HI.), studied at the Royal
•Academy. He became a popular portrait painter,
and was acknowledged by J^awrence to be bis only
rival. His works include portraits of the Prince,
the Duke of York. Lord Nelson. Pitt. Wellington,
Canning, and Orenville. He wrote a book cn-

litle<l Select Series of Portraits of Ladies of
/{link and Fashion (180.3), the illustrations of
which were from paintings by himself, engraved
by Wilkins. On" of bis best works is "Lady Cul-
ling Smith and Her Children." He is more suc-

cessful in his portraits of women and children
than of men, as his art has an altogether femi-

nine quality and lacks the robustness of Rey-
nolds, whom he sometimes imitated.

HOP-TREE (Ptclea trifoliata). An Ameri-
can shrub of the rue family, called also shnibby
trefoil, wafer-ash, and wingspeed, which grows
in rocky places from Pennsjdvania to Minnesota
and southward. It usually grows from to 10

feot in height, but when well trimmed and culti-

vated sometimes attains a height of SO feet or
more. Tho leaves are trifoliate, the leaflets obo-

vate and pointed, and down.v when young; the
flowers, which grow in terminal cvmes, are
greenisli white, and haj-e a disagreeable odor.

The fruit has a broad wing which resembles that
of the elm. and is very bitter. b\it docs not pos-

sess the aromatic principle of the hop; neverthe-
less, it is said to have been used as a substitute

for hops in making beer. The bark and root are
of some repute in medicine. When dried the bark
has a peculiar, somewhat aromatic smell, and a
bitter, pimgent, acrid taste. The bark contains
an acrid, bitter oleo-resin. starch, albumin, a
yellow coloring substance, and salts of lime, pot-

ash, and iron; also the alkaloid berberinc, prob-
ably the tonic principle.

HOR, bur (lleb., mountain). (1) A moun-
tain of .\rabia Petraa, between the Uulf of

Akabah and the Red >Sea, and foniiing part of

tiie mountain range of Kdoni or Seir. It was
here <hat .\aron (cj.v.) is said to have died dur-
ing the journey of the Israelites into Palestine
(Num. x.\. 22-29; x.wiii. 38, 39; Ueut. .\xxii.

50). The modern name of the place is Jelwl

Haroun ('Movmt of Aaron'), and the Mohamme-
dans point to a structure on the top of the

mountain as the tomb of the brother of Moses.

(2) A mountain which was to be the northern
border of the inheritance of the Hebrew tribes

(Num. XXXI V. 7). If the Hebrew text is correct

(which is doubtful), the name refers to the
Lebanon range, and probabl.v to Mount Hermon.
Some scholars, however, give the preference to
Jebel .\kkar, in the northeast of the Lebanon.

HORA, hc/rA, .JuoN- (c.1740-85). A Ruman
patriot and national hero of Transylvania, some-
tiiiu's called Xikla I'rss, Nicholas the Bear. With
.luon Kloska and Ceorge Kriszi'in, he roused the
people to rebellion against the Imperial order for

general conscription (1784). The uprising sjiread

until thirty thousand men bad joined. But Im-
perial troops were hurried in in such numbers
that the revolt failed, the three leaders were cap-

tureil. and Hora was killed. Hora's exploits form
the theme of popular Ruman songs.

HORACE, o'riis'. A five-act tragedy in verse,

by Pierre Corneille, ])riHlucc(l in 1040. It is

founded on the old Roman legend of the Horatii

and Curiatii. In it pjvtriotism and all'ection are

contrasted in the characters of Horace and
Curiace, the latter being the lover of the former's

sister. One of Lope de Vega's plays. El honrado
herinano, is founded on the same myth.

HORACE (QuiNTus Hobatius Flaccus)
(n.c. 05-8). A Latin poet, born at Venusia, on
the borders of Lucania and Apulia. His early

years were thus passed amid a picturesque en-

vironment of mountain, forest, and stream, which
made a deep impression upon his mind, and
strengthened that love of nature which so often

finds expression in his ver.sc. The oliler Flaccus

was a conctor, a collector of taxes or of money due
for goods sold at public auctions, and by his thrift

was successful not onlv in buying his own free-

dom, but also in acquiring a small estate and an
income which enabled him to give to his son the

best education the capital itself could offer.

Thither, about the age of twelve. Horace went
with his father, who, in his alTeetion and devotion

to his son's interests, made himself the boy's

comrade in the dailv round of study and play,

and at Rome, as at Venusia, helped to form his

son's standards by his own shrewd conuuents

upon men and manners. It was naturally the

mos maiorum rather th.an any abstract ideal of

whieh the freedman pointed out the advantages,

but the familiar talks bad their desired effect in

the rise in Horace's mind of an instini'tive aver-

sion to excess of ever>' .sort, and trained him,
besides, in similar habits of keen ob.servation and
pointed, tboueh kindly, criticism. It was then

customary amnnL' young Romans of birth and
means to complete their education by what may
be called a university course in the schools of

pbilosopbv at Athens or in those of oratory at

Rhodes, and so, between eighteen and twenty,
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Horace took up his residence at Athens, listened

to tlie exposition of conilicting philosophical the-

ories, and entered into the social life of his fel-

low students. I'lirely sjieculative problems at-

tracted him as little as they did the average
Konian, nor hud he, in fact, much relish for the
technicalities of any philosoi)hical system. The
paradoxes and social eccentricities of the Stoic

thinkers, for instance, long made it dillicult for

him to do justice to the real elevation of their

essential principles. But he had already become
profoundly interested in the practical problem of

liow to order one's life aright, and his stay at
Athens confirmed this taste for ethical inquiry.

At this time, too, he must have come to know
more intimately the work of Alcu'us, Sappho,
Archilochus, and the other Greek lyric poets who
were to be his models in the Epodes and the
Odes.
But these peaceful and congenial pursuits were

suddenly interrupted by the news of the assassi-

nation of CVsar in Ivlarch, 44, and the subsequent
arrival of Brutus in Athens to secure recruits

for the republican cause. The liberator, himself
a lover of letters and an eager student of philos-

ophy, was received with enthusiasm, and was so

much taken with Horace's promise that the lat-

ter, despite his youth and lack both of family
connection and of military experience, was made
a staff oflicer, and ultimately served in the cam-
paign of Philippi as tribunus militum. That
decisive defeat and the suicide of his chief seem
to have convinced him of the futility of further

effort, and he made his way back to Rome,
where, finding that his father's estate had been
confiscated, he obtained employment as a clerk

in the quaestor's ofiice. It was the darkest period

of his life, and, as the earliest of the Epodes
show, the bitterness of his feeling found unre-

strained expression in the verses which, in his

own words, poverty drove him to write. But he

was so fortunate as to win the regard of Vergil

and Varius, who, three years after his return to

Italy, introduced him to Maecenas. That discern-

ing but cautious statesman waited nine months
after the first inter\'iew before he again sent for

the young writer. He then bestowed the friend-

slii]) that saved Horace for poetry.

But it was in metrical prose rather than
imaginative poetry, as he himself viewed his

work, that Horace first tried to gain an audi-

ence. Early training and the mood of the

moment combined to make the choice of satire

almost inevitable. Lucilius, a member of the

Scipicmic circle, had for (he first time in Latin
literature used the old mHantfe form of Ennius
as a vehicle for witty and often stinging criticism

of tlie political and social life of his time. The
range of topics was naturally exceedingly wide,

tlie treatment often dramatic, and east in the

dialogue form, the metres varied, though in the

end the hexameter decidedly predominated. The
new sdtura was marked by a feature quite as
original and as noteworthy as itself. This was
the establishment of a personal and intimate
relation between Lucilius and his reader, so that
the frankest revelation of (he poet's inmost feel-

ings seemed yet free from egotism and consistent
with self-respect. Tt was thus natural that Hor-
ace should bo strongly attracted by Lucilius,

though, with a mind already much occupied
wi(h the niceties of phrase and cadence, he could
not but feel that, despite all its vigor and charm.

the work of the older poet was sadly lacking in

artistic finish. To write in the manner of

Lucilius, but with a more perfect art—this was
the end proposed and achieved in the Satires
[I'iermones, 'cuuseries,' as lie calls them ) , of which
the first volume appeared about B.C. 35. The sec-

ond, published about B.C. 29, is far superior in

execution to the first, and shows Horace at his

best in this kind. We are listening to an accom-
plished man of the world, intimately acquainted
with human nature, whose whims and weaknesses
he probes with delightful humor. He is exceed-

ingly fond of the weapon of irony, w'hich he uses

against himself quite as often as against others,

and every page rcllects his sunny nature, genuine-

ly tolerant and charitable. These 'talks,' however
light in their touch, have yet a definite and se-

rious purpose. It is the art of living that is

ever under discussion, and, as he studied others,

so also Horace studied most minutely the nature
best known to him, so that one of the special

charms of the Satires is the presence of this

constant self-analysis. One may say of Horace
what Mr. Sidney Colvin says of Stevenson in his

introduction to the Vailima Letters, that he
"belonged to the race of Jlontaigne and the lit-

erary egotists." The word .seems out of place,

since of egotism in the .sense of vanity or selfish-

ness he was of all men the most devoid : b\it

he was nevertheless a watchful and ever inter-

ested observer of the motions of his o^ti mind.

He saw himself as he saw everj'thing else (to

borrow the words of Mr. Andrew Lang) with
the lucidity of genius, and loved to put himselt

on terms of confidence with his readers.

One notices already in the Satires an attitude

of mind that became characteristic and was later

both to limit his range and to widen his appeal

as a lyric poet. He takes counsel of his head
rather than of his heart, and distrusts enthusi-

asm, especially about ideas, as if warmth of feel-

ing, not held carefully in check by the reason,

rendered impossible that equipoise through which
alone one may hope to see things as they really

are. This is true of even his friendship*, where
he is tenderness and loyalty itself. But this

studied moderation of thought and utterance is

the fruit of experience and self-discipline. His
earliest attempts in lyric verse show all the ar-

dent temper of youth, and are marked by an
exuberance of phrase in striking contrast with
the wonderful compression of his later work, in

these iambi, as he called them, published about
B.C. 30, Archilochus is his model, though not

more than half of the seventeen poems that

Horace decmc<l worthy of preservation show the

personal animosity associated with the name
of the Greek poet. With one exception, the sev-

enteenth, they are written in couplets, the second

verse of which forms a refrain {rpodtis, l:Ttf^6s]

to the first, and thus they came in time to be

known as Epodrs. Immature as they are as a

whole, and interesting chiefly as the first essays

of the Horace of the Odes, three certainly reveal

poetical power of no mean order—the idyllic

second, with its sudden turn to satire at the

close, the fifth, with its extraordinary picture

of the sorceress Canidia, and the passionate ap-

peal to his countrymen in the sixteenth.

Shortly after (he appearance of the first hook
of (he Sntirrs. M;pccnas presented Horace with a

small farm among the Sabine hills, in the valley

through which the cool Digentia flows south to
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join the .\nio near tlic market-town of Vnria,

the iiioilern V'ko-Varo. I'erliaps no gift ever

exerci.-.ed a more important inlluencc upon a
man's career. It was not merely that lie was
tlius enabled to devote himself wholly to his art

without tlioujrlit of iK'ouniary return. The farm
was his "arx," his sure retreat from the fatigues

and di-itraetions of the great world. The peace

of nature, loved since the days at Venusia,

enlcri'd into and possessed his soul, and the pure

air—it was about two thousand feet above the

sea—renewed his physical strength, of which, as

the years passed, he had to take increasing care.

He has immoitalized the farm, and, indeed, the

whole valley, in his affectionate praise.. One may
doubt wlicther he could have been happy without

active participation in the brilliant life of the

capital, but nuich of what is truest and best

in the inspiration of the Odes and the Epistles is

due to the many quiet days spent with his books

in Sabiiiis.

The eighty-eight lyrics that are comprised in

the first three books of the Odes were undoubt-
edly privately circulated among his friends pre-

vious to their final ciillection and publication in

one little volume in the year 23. Their com-
position extended over about seven years, for the

earliest that can be dated with certainty (i., .37)

was written upon the receipt at Rome of the news
of Cleopatra's suicide, and few, if any, couhl have
preceded this. They were the outcome of long

and loving study of the great Greek lyric poets,

es]X'cially Alca-us and !Sappho, belonging to the

early classical period rather than to the Alex-

andrian age. Hut. while their form is similar,

their content is vitally different in its effect, and
it is dilhcult to define precisely the nature of

that unfailing charm which almost from the

moment of their appearance they have l)ccn uni-

versally felt to possess. .Shelley in his Defrtiee

of I'netr;/, following a famous passage in Plato's

I'hadrti.i, and Sidney in his Apologic for Poetry,

both maintained that "poots are so beloved of

the gods that whatsoever they write proceeds of

a divine fury." But nothing could be more alien

to Horace's temper than this. He has neither the

passion of Burns or t'atuUus in the expression

or feeling, nor the absorbed and ecstatic earnest-

ness of Lucretius in urging the claims of the

true philosophy of life, nor yet the imaginative

and mystical power of Vergil. Gray, however, a
poet whose method of composition resembled-

Horace's in its critical deliboratcness—in the

second poem of the fourth book of Odea, Horace
compares himself to a bee tnat with infinite labor

gathers its sweets from many a flower—says in

one of his letters: "Extreme conciseness of ex-

pression, yet pure, perspicuous, and musical, is

one of the grand beauties of lyric poetry." The
three adjectives liere used are peculiarly appro-
priate to Horace's work; indeed, no other lyric

poet in Latin literature has so exquisite a verbal

technique. The Odes ahoimd in phrases of such
perfect finish that no change save for the worse
seems possible, phrases which have been the
common property of educated men for centuries:

Persieos odi, puer appnrnhis ; enrpe diem : dulee
et deeorum est pro pntrin mori : vixere fortes
arte \t]nmemnrtnn : mntrn piilehrn filln put-

chrinr ; nil despernndum ; splendide mrt\dn3>:

dulee est desipere itt Joeo : post equilem sedrf ntrn
cura—to cive a complete list would he almost
to quote the Odes entire. Yet it is all a cnriosa

felicilas, as Pctronius aptly described it, elTects

carefully and minutely wrought out by a mind
trained in the nicest ajjprehension of the color

values of words and an ear attuned to all the

subtleties of cadence. And no artist was ever

more alive to the delicate shades of meaning that

words gain from their context. Partly, no doubt,

from the dilhculties inherent in the use of for-

eign metres, but more especially because of his

own liking for moderation and simplicity, the

vocabulary which he has chosen to employ is

notably limited. Vet the oft-recurring words
produce so dilTcrent an effect in their ever-chang-

ing settings that one does not notice the repeti-

tion. The themes themselves are even more lim-

ited in their range than the vocabulary, but upon
the few that he selects he plays variations of

surpassing beauty. There is nothing transcen-

dental, niithing of what Poe held to be the

essence of poetry, "no mere appreciation of the

beauty before us, but a wilil elfort to reach the

beauty above." The Odes are rather the expres-

sion of idealized common .sense, and just for

this reason Horace has been in all ages the

favorite poet of minds the most diverse, for none
makes a surer appeal to the finer sensioilities of

humanity in its every-day moods.
In the ein-oi to the first three books of the

Orfc5, Horace expresses his entire confidence in

their abiding fame, and with this achievement his

lyrical impulse seems to have satisfied itself. A
new series of 'talks' engaged his attention, cast,

however, in a different literary form, that of the

letter. These Epistles, of which the first book aj)-

peared toward the end of 20, or. at the latest, in

19, do not differ nnich from the Satires in the

subjects discussed. Conduct is more than ever

'thrcH>-foi:rths of life.' But the years of reading

and retlection have brought truer insight and
greater brearlth of view. He is still a searcher

after the philosophy of life (his mind was far

too independent to accept any creed formulated
by others), but he urces with tactful insistence

the elementary principles of whose truth he has

become convinced. The humor is kindlier and
more subtle; in fact, one is often in doubt
whether he is speaking in jest or earnest, .so that

he has the inexhaustible charm of one whose
secret is never wholly surprised. He is no iileal-

ist : it is rather the doctrine of the mean, the

aurea mediocrilns, that he so winningly incul-

cates. Not even virtue itself is to be sought
bevond the bounds of reason, as indeed Aristotle

had claimed long before him. Both the lan-

guage and the metre of the Epistles show the
effects of the seven years devoted to lyric com-
position. There is the same wealth of terse and
happy phrase, and the hexameter, which even in

the Satires was an immense advance upon the

rhythm of Lucilius. is always smooth and often

musical.

Tlie death of Vergil in 19 left Horaoe by gen-

eral consent the greatest living poet: and it was
as such that in 17 Augustus commissioned him
to write the hymn for the religious festival of

the Secular Games. The restilt to modern ears

may seem rather stiff and unimaginative in spue
of the technical excellence of the verse, but to the

creat Roman audience—wp must remember that

the Pnrwer) Srprulnre was chanted in the open air

—there must have been something peculiarly

impressive in the linking of the old liturgical for-

mulas with the new faith in th£ city's imperial
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destiny. Two years later, at the personal re-

quest of tbe Emperor, lie composed two odes iu

celebration of tlie victories of Drusus and Ti-

berius, the step-sons of Augustus, over the Rhaeti
and V'iudelici, and, about the same time, two
others in praise of the beneticent results of the
reijpi for Italy. But Horace, though he had long
been a sincere support<?r of the new regime, was
ill fitted for work of this kind, and these poems,
especially the lirst two, show the laboriousness

that not infrequently attaches to the official odes
of a poet laureate. To give them permanence,
he added eleven fugitive pieces (one of which,
however, the seventh, is a perfect gem), and
published this fourth book of the Odes in 13.

According to Suetonius, the charming bit of

literary criticism which opens the second book
of the Epistles was written to meet a complaint
of Augustus that to him alone Horace had ded-

icated nothing. It is in substance an attempt to

show that no true parallel could be drawn between
the development of poetry in Greece and that
at Rome, and that the work of the modern school,

of which he regarued Vergil, Varius. and himself

as the best representatives, marked the highest

level yet reached of artistic achievement. In the

second of the two epistles of this booK he sets

fortli at length with characteristic irony and
indirection the reasons why henceforth lyric

poetrj" must give place to the "rhrthms and har-

monics of real life." The latest of his letters

and the one which is mQst nearly a formal essay

is that addressed to the Pisos. It is generally

known as the Art of Poetry (Liber de Arte
Poetica) , though this title seems not to have been

given to it by Horace himself, and is, indeed,

scarcely appropriate, for only one branch, that

of the drama, receives any systematic treatment.

The discussion has all the sanity and breadth
of judgment that mark the moral episiies, and is.

in effect, another defense of the poetic ideals of

the Augustan school.

Of the details of the closing years of his life

we have no record. The death of Ma>cenas, who
in his last words commended his life-long friend

to Ausrustus, was a severe shock. Horace, who
had once (C. ii., 17) prayed that they might not

be separated in death, did not long survive him,
dying on the 27th of November. B.C. 8. when he
had nearly completed his fifty-seventh year. He
M-as buried on the Esquiline, close to the tomb of

Maecenas.
ilr. Mackail has admirably summed tip the

significance of his work: "Among the many
amazing achievements of the Greek genius in the

field of human thought were a lyrical poetry of

unexampled beauty, a refined critical faculty,

and, later than the great thinkers and outside the

strict schools, a teiTiperate philosophy such as

we =ee afterwards in the beautiful personality

of Plutarch. In all these three Horace inter-

preted Greece to tne world, while adding that
peculiarly Pioman urbanity—the spirit at once

of the grown man as distinguished from children,

of the man of the world, and of the gentleman

—

which up till now has been a dominant ideal over
the thought and life nf Europe."

BiBlJOGRAPTlY. The rditirt princeps was pub-
lished at Venice in 1470. The most important
editions before Bentley were tho«e of Lambinii«
(last edition, Coblenz, 1829), Cruquius (Ant-
werp, 1.578), and Heinsius (Leyden. 1612K
Richard Bentley's edition, first published at

Cambridge in 1711 (3d ed., Berlin, 1869), made
a new era in Horatian criticism. The best criti-

cal edition of the text is that of Keller and
Holder (2 vols., Leipzig, 1804-70). Keller is-

sued a second edition of the first volume
( Odes,

Epodes, and Carmen Swculare) in 18U9. and also

a supplementary volimie of te.\t discussion, Epi-
legomena zu Horaz (Leipzig, 1879-80). The best
general editions are those of Orelli revised by
Hirschfelder and ilewes (4th ed., 2 vols., Ber-
lin, 188G-92, with Latin notes and complete word
index) ; Kiessling (2d ed., 3 vols., Berlin, 1890-

97; vol. i. in 3d ed., 1898) ; JIulIer, Odes and
Epodes (Leipzig, 1900), Satires and Epistles
(1891-93) : Wickham, Odes and Epodes (3d ed.,

Oxford, 1896), Satires and Epistles (1891);
Schiitz (Berlin, 1880-83; vol. i. containing Odes
and Epodes, 3d ed., 1889). The Odes have been
edited separately by Xauck ( 13th ed.. Leipzig,

1889), Page (4th "ed., London, 1890). Smith
(Boston, 1895), Shorey (Boston, 1898); the
Satires by Kruger (14th ed., Leipzig, 1897),
Palmer (London, 1883) ; the Epistles by Wilkina
(3d ed., London, 1889 ).» Porphyrion's Scholia
have been edited by Holder (Innsbruck, 1894).
The translations of Horace are all inferior to

the original. Among the best are those of Fran-
cis, entire (London, 1778) ; Lord Ravensworth,
Odes (London, 1858) ; Martin, entire (Edinburgh,
1888. with an interesting memoir a'nd good illus-

trative notes) : Conington, Odes and Epodes (3d
ed., London, 1865), Satires and Epistles (1892) ;

Lord Lytton, Odes and Epodes (London, 1869) ;

Gladstone, Odes (New York, 1894) ; Cooper, Odes
bv various hands (London, 1880) ; Sargent, Odes
(Boston, 1893); De Vere, Selected Odes and
Epodes (London, 1893), A sumptuous edition

of the Od'S and Epodes is that of the Bibliophile
Society (6 vols., Boston, 190102), with intro-

iluetion. life, and Latin text, translated and anno-
tated by "eminent scholars, statesmen, and poets.'

Pope's Satires and Epistles of Horace Imitated is

very brilliant (best edition by Pattison).
The most valuable literary treatment of Horace

is Sellar's Horace and the Eleqiac Poets ( Oxford,
1892). Good also are Boissier's Tlie Country of
Horace and Vernil (translated from the French,
London. 1896), and Pliiss, Horazstudien (Leip-
zig, 1882). There are good chapters on Horace
in Xettleship, Lectures and Essays, first series

(Oxford. 1885) : Patin. Etudes sur la poesie
latine (3d ed., Paris, 1883) ; Mackail, Latin Lit-

erature (New York, 1900) ; Tyrrell, Latin Poetry
(Boston, 1895).

HOTliE (Lat., from Gk 'fipa/, Horai, hours,
seasons: connected with <5pos, horos, year. Av.
yar3, year. OChurch Slav, /arii, spring. OHG.
jar, Ger. Jnhr, Goth. jer. AS. tjcar, Eng. year)

.

In ancient Greece, goddesses of the seasons of the
year, at first with special reference to the farmer.
At Athens they seem to have been originally

two, Thallo and Carpo, the goddesses of the
blossoming and ripening fruit. In general they
were at first three. Eunomia. Dike. Eirene, whose
names show that the ethical side of their nature,

as guardians of the due order and peaceful suc-

cession of natural processes, has become promi-
nent. In the legend they are daughters of Zeus
and niemis. guardians of the gates of Olympus,
attendants upon the gods. They bring flowers
and fruits to mortals, and are closely connected
with the Charities (q.v.) or Graces. In the
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Hellenistic time the Hone become more closely

connected with the seasons, and now the number
is increased to four, eacli of whom is given at-

tributes appropriate to a special season. These
four Horie, however, rarely appear in literature,

until the late epic of (juintus Sniyrna'us and
Xonnus. The fiction of twelve Hora? for the hours
of the day is also very late, and cannot bi- found
in art with any certainty. Consult: Prcller-

Eobert, flriichisclie Miithologie, vol. i. (Berlin,

1804), and Kapp, in Roscher, Lcxikon der griech-

ischeii und romischen Mythologie (Leipzig, 1886
et sefj.).

HORAPOL'LO (Lat., from Gk. 'OpoirAXXu^
Uoru]iijUOn) . An Ejjj'ptian who wrote on Oreek
pranniiar, probably in the fourth ccnturj- a.d.

He lived in Alexandria and at Constantinople,

and wrote c<ininu'ntarie3 on the CJreek poets. An-
other Horapollo lived at the close of the next
century. It is uncertain whether we should
ascribe to the former or to the latter the work
on hieroglyphics, apparently a Greek translation

of the work in E{:>ptian of one Horapollo, or
possibly Horus. which' gives this name impor-

tance, and which has some value to the Egyptol-
ogist. The best edition of the work on hiero-

glyphics is by Ix'cmans (Amsterdam, 18.35).

HORATU, hfi-ra'shi-I. Three Roman brothers,

born at one birth, cousins to the Curiatii. of Alba,
also three brothers born at one time. Their
mothers were twins, who had been married on
the same day, and given birth to their sons at
the same time. During the Roman wars, when
Cluilius, the Alban King, and TuUus Ilostilius.

the Roman King, were in conflict, it was decided
to leave the issue to a personal combat between
these brothers. Two of the Horatii were soon
slain, and the third brother, feigning flight, was
pursued by the Curiatii. all wounded, whom he
slew one by one. The sister of the Horatii was
betrothed to one of the Curiatii. and had made
for him a beautiful mantle. As the victor en-

tered tlie gate of Rome bearing his spoils, he was
met by his sister, who, upon recognizing the cloak
in her brother's hands, broke out in lamentations.
Enraged that .she should prefer her lover to her
count rj', her brother slew her on the spot, and
her body remained unburicd until passers-by
covered it with stones. He was condenmed to be
scourged to death, but was afterwards pardoned.
The storv is given by Livy (T. 24) : behind the
pure myth lies the fact of the close union in

early times l)etwepn Rome and Alba Longa, and
the later subjection of the latter.

The famo\is Horatius (Coclcs) who. with Titus
Herminius and Spurius Lartius in B.C. .507, so

gallantly defended the bridge against the army
of Lars Porsena. King of Clusium. while their

companions broke down the Sublioian bridge be-

hind them, was a worthy descendant of the sur-

vivor of the three Horatii.

HORATIO, hfi-ra'shrr.. (1) Tn Shakespeare's
Bamht, a character who in his philosophical
attitude toward varying fortunes forms an ad-
mirable foil to his morbid and introspective

friend Hamlet. (2) Ttie friend of Lord Alta-
mont in Rowe's Fair Prnitfnt. He informs Alta-
mont of Calista's seduction by Lothario, and the
latter is killed in the duel which ensues.

BORDE, her'd'-. A town of the Prussian
Province of Westphalia, situated on the Emsche,
two miles by rail from Dortmund (Map: Prussia,

G^.

B 3). In the vicinity are productive iron and
coal mines, and the town has important indus-
tries connected with the working of iron. Popu-
lation, in 1890, lG.34ti; in lOOH, 25,120.

HORDEIN, hor'dfin (from Lat. hordcum,
barley). A substance that can be extracted from
barley. It is merely a mixture of starch, cellu-

lose, and a little nitrogenous matter.

HORDE'OLUM. Sec Stte.

HOR'DETJM. Sec B.\bi£Y.

HOREB, ho'rf-b. Sec Sixai.

HORE'HOUND (AS. /i.iWiiJHC.from hir.hoar
+ hthii, noarhound), M<trrubium. A genus of

plants of the natural order LabiatiB. The spe-

cies are mostly
herbaceous per-

ennials, natives

of the south of

Europe and the

East. One spe-

cies, the common
or white hore-

hound (Marrii-

bium viilgare) . is

found generally

throughout Eu-
rope, except ill

the more north-

ern regions, and
in the United
States, growing
in waste place*,

waysides, etc. It

is about I to I'-j

feet high, bushy,
with roundish,
ovate, erenate. wrinkled leaves, and almost
globose whorls of white flowers. The whole
plant has a whitish appearance, from the down
with which its leaves are covered. It has an
aromatic but not very agreeable smell. It is

tonic, stimulant, and laxative, and is popularly
and cfllcaciously used for coughs, as an infusion,

as a syrup with sugar, or as a candy. In Eng-
land the name horehound is applied also to an-
other plant. liuJlotn nigra, sometimes called black
or fetid horehound. a fetid plant, also of the
order Labiata". and of a genus very closely allied

to Marnibium. It closely resembles the white
horehound in taste, and possesses similar medi-
cal properties. A third British plant. Liimpun
Kuropwus, a diandrous plant of the same natural
order, is sometimes called waterhorehound, and
is also known as g^-psyvvort. All these species

have been introduced in the L'nited States, and,
in addition, six or eight species of Lycopus, or
water-horchound. are rathcf abundant.

HORGEN, h.*ir'gcn- A town in Switzerland,
on Lake Ziirirh. 10 miles south of Zilrich (^lap:
Switzerland. CI). It is a thriving industrial
centre, with manufactures of eotton and silk

goods, and chemicals. Population, in 1888, 5510:
in 1000. fiSS3.

HORICON. The Indian name of Lake George.

HOTIITES. .^n ancient people who dwelt in

and around Mount Seir before the Edomites
came there (T. Chron. i. 38-42). Biblical tradi-

tion preserves a recollection that the Horitcs

formed a group of seven tribes (Gen. xxxvi. 20-

BOREDOCND.
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30). They were smitten by Chcdorlaomer and
the kings of the East when they attacked Sodom
in the days of Abraham (Gen. xiv. C; Deut. ii.

12-22). They were overcome, and perhaps ab-
sorbed, by the Edomites. The name Horite has
usually been explained to mean 'cave-dwellers,'

but this is doubtful. See Edom. ,

HORI'ZON (Lat. horizon, from Gk. opifwv,

pres. part, of oplj^av, horizein, to bound, from
opoj, horos, boundary). (1) In popular lan-

guage, the circular line formed by the apparent
meeting of earth and sky. Astronomers call this

the sensible horizon, distinguishing it from the
rational horizon, i.e. the circle formed by a
plane passing through the centre of the earth,
perpendicular to the plumb-line, and produced
to meet tlie heavens. (2) A term in geology,
referring to a bed or beds which are character-
ized by some special forms of fossils found in
them.

HORLA, Sr'la', Le. A story dealing with
madness, by Guy de Maupassant (1S87), who
himself became insane in 1892.

HORMAYR, hor'mir. .Joseph, Baron (1782-
184S). An Au-^trian historian, born at Inns-
bruck, lie studied law at the University of
Innsbruck, and afterwards entered the ilinistry
of Foreign Affairs at Vienna. In collaboration
with Archduke John, he published a number of
pamphlets against Xapokon, and in 1809, as
intendant in the army commanded by John, he
incited the popular uprisings in the Tyrol.
Vorarlberg, and Salzburg. After the truce of
Znaim he returned to Vienna and devoted him-
self to historical work until his unauthorized
attempt io stir up another revolt among the
Tyrolese led to his being arrested at Metternich's
command. On his release the Emperor made
him Court historiographer, but his imprisonment
had so imbittered him against ^letternich that
in 1828 he accepted the position of Councilor in
the Bavarian Jlinistry of Foreign Affairs.
Four years afterwards he was sent to Hanover
to represent the Bavarian Government, and in
1839 was transferred to Bremen, and then was
given charge of the Government archives at
Jlunich. His intimate connection with public
men and events during one of the most interest-
ing periods of European history gives a peculiar
value to his writings, many of which deal with
suhiects of which he had a first-hand knowledge.
His publications include: AUr/emeine Getchichte
der neuesten Zeit, vom Tode Friedrichs des
Crossen his zum ziceiien Pari.ter Fricden (1817-
19; 2d ed. 1831) ; the much criticised hut highly
entertaining Lebenshilder aus dem Befreiungs-
Icriepr (1841-44) ; and Das Land Tirol und der
Tirolrrkrirn von 1809 (1845).

HORMIZD, hnr'mist, or ORMAZD. The
name of several kings of Persia. See S.\ssaxid.E.

HOR'MOGOIJTA (Xeo-Lat. nom. pi., from
Gk. Sp^o!. hormos, chain + ySnitos, tjonimos.
prodrictive. from -ySms, gonos, seed). Portions of
tlip filaments of blue-green alga> that separate to
form a new plant. See CT.ixopnvrE.E.

HTORTHOS (Gk. SpMot, chain). A Greek war
dance supposed to have been invented bv Ly-
curgus. Like most of the other Greek dances,
it was danced in a long line which wound in
and out. The performers were youths and mai-
dens, and the leader of the line played on a

lyre to which the steps were timed. The figures
which the men danced were wild and warlike,
and they were followed by the girls, who danced
gracefully and quietly, in contrast to the ex-
aggerated steps of the men. The name was
also applied to an ancient Scotch dance.

HORN (AS., Icel., OHG. horn, Ger. Horn,
Goth, haurn. Runic liornu, horn: connected with
Ir., Welsh corn, Galatian Kipvov, karnon, Lat. cor-
>i«, horn, and ultimately with Gk. K„pas, keras, Skt.
irnga, horn, as well as with Lat. cervtis. AS.
hcorot, Eng. hart). (1) A modification of the
cuticle observable in man and most other ver-
tebrated animals; and (2) a special adaptation
of this substance to form appendages of the head
in certain mammals. The word has many other
applications, more or less remote from this, in
zoijlogj- as elsewhere. Thus the chitinous ma-
terial of the harder parts of insects is frequently
termed 'horn,' whereas the tortoise-shell, which
is truly of this nature, is rarely so designated.
The projections from the prothorax of 'stag' and
other beetles, the feelers or ovipositors of other
insects, the eye-stalks of snails, frontal feathers
(plumicoms) of owls, the projecting front teeth
of the narwhal, etc.. are frequently called 'horns,'
though all are different in both substance and
function from the true horns to which this article
is restricted.

X.\TUBE AND Service of Horx. Horn is the
connective tissue of the epidermis hardened and
thickened, and in some cases mixed with, or
composed of, agglutinated hairs. Its purpose is

to form a resisting or protective surface, or a
tough tool or weapon. The whole, or principal
part, of the epidermis may become of this nature,
as is the ca.se in the hide of armadillos and the
scaly ant-eaters, ancient and modern, in serpents
and lizards (whose scales are horny), and in
the turtles which supply tortoise-shell i q.v. )

.

In the higher ranks it constitutes the 'whalebone'
developed from the palate of the baleen-bearing
whales ; becomes the protective sheath of the
mandibles forming the serviceable beaks of birds
and turtles; and. by more or less completely en-
sheathing and extending the outermost bone of
each digit, forms nails, claws, and hoofs (see
Nau), strengthening and arming the fingers and
toes of such reptiles as have feet, of all birds, and
of all the mammals except whales. Horn enters
also into spurs on the legs and other parts of
certain animals, forms one or more shields, or
weapons, or both, on the head; and callosities

elsewhere, such as on the heel of man (and the
'corns' on his toes), the knees of camels, etc.. as
use and habit call for a hardening of the cuticle
to resist wear and relieve pressure. Further
particulars as to these structures will be found
in the article Bird (the beak) : Ixtegumext:
N.^ii, (nails, claws, hoofs, spurs, etc.) : Skele-
ton; SxAKE (scales, rattle, etc.); Tobtoise-
SUELL; Tl-RTLE; and Under HoR.Ns. Tlie chemi-
cal composition of the various horny tissues is

exhibited in the table on the follow ing page.

These tissues differ slightly in the quantity of
inorganic matter which they contain, but the
difference does not vary much bovfind 1 per cent.
Hair yields from 0..54 to 1.85 per cent, of ash.
containing among other ingredients, peroxide of
iron and a little silica. In feathers, the quantity
of silica is very considerable, and it is doubtless
to this constituent that the shaft in a great
measure owes its strength and hardness.
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HoB.vy TissiE appears as a variety of tumor
upon JilVerent regions of llic liunian skin, but

esiK-cially upon the faiv, and occasionally in

dcrniKid cysts. Tlicse nianilcslations are con-

sidered iin «arls, of wliicli tlie epidermal cells

are inliiiiutely united in llie same uuinner as in

tlie nails; and they are classed with warts, corns,

and some nicvi, under tlie term corneous papil-

lomata. The tendency to Imrny excrescences on

the r.kin is rare, and lielongs to advanced
a;.'e. Tliero is a disease of the skin called

'liystricisnius,' wlii<li is a peculiar variety

of papillary hypertrophy, with hornifying of

this way it is employed in making handles for

umhrellas, knives, forks, and a variety of other
articles. Combs arc made out of the llaltened

sheets, and beautiful carving's are made out of

the solid parts of buHalo-horns. 0.\-liorns, too,

are sometimes of tine quality and color, and are
fashioned into drinkingcups and other articles,

often hijihly ornament^il. Hefore the horn is

softened for manufacture, the solid tip is usu-
ally sawed (ill', to l)c treated separately. This is

Usually --awej into blanks to lie used for buttons
and other purposes. These blanks are heated,

pared, heated again in water and pressed between
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was preeminent for his skillful use of horns in

producing new effects.

HORN, hOm, Abvid Bebmiabd, Count ( 16G-1-

174:i). A Swedish statesman, born at Vuoren-
taka, Finland. He served in the Swedish Army,
and was rapidly promoted to be general of bri-

gade (1700J. He assisted in the deposition of

King Augustus of Pohind (1704), and imder
Stanislaus Leszezynski, his successor, he remained
as Ambassador. In 1705 he was made counselor

to the King. After the death of Charles Xll.
he forced his sister, Ulrica Elinore, to submit
to an election before she could ascend the throne,

and later imposed on her the Constitution of

1719. The years when he was marshal of the
Kingdom were spoken of afterwards as the 'time
of Arvid Horn.' so successful had the countrj'

been under his leadership. He retired from ac-

tive life in 1738.

HORN,. Cape. See C-u-e Horn.

HORN, Charles Edward (1786-1849). An
English composer and conductor, bom in London.
He was the pupil of his father, Karl Horn, a
music-teacher, and received singing lessons from
Rauzzini. He first appeared at the English
Opera House in 1809. The following year he com-
posed The Maffic Bride, his first oi)era. From
1814 to 1832 he wa.s connected with the English
Opera House as singer, composer, and conductor.
He made a prolonged visit to America in 1832,
and conducted English opera in Xew York City.

During this time the Handel and Haydn Society
produced two of his works, an Ode to Washiiig-
ton (1S32), and an oratorio, The Remission of
Sin (1S3G). This latter, renamed tiatan, was
given in London in 1845. He was elected conduc-
tor of the Handel and Haydn Society in 1847,
and reelected in 1848. Among his works are:
Daniel's Prediction (1848): several operettas,
such as Tricks iipon Travelers (1810) and The
Deril's Bridge (1812); of his songs, "Cherry-
Ripe" and the duet "I Know a Bank" have re-

mained i)Opu!ar.

HORN, GU.STAF (1592-1G.57). A Swedish sol-

dier, born at Oerbyhus. He studied at the uni-
versities of Rostock. .Jena, and Tubingen, entered
the army in 1012. and served against the
Poles. In 1030 he commanded half the army of

Gustavus Adolplius in the advance of that mon-
arch Ufion Frank(ort-on-the-Oder. He directed
the Swedish left in the battle of Breitenfeld, in

1G31, and participated in the defeat of Tilly's

army on the Lecli. In 1634 he was completely
defeated, together with his ally, Bemhard of

Weimar, at Xiirdlingen, and made a prisoner by
the Imperialists. He was not released until

1642. Up later distinguished himself in the war
against Denmark.
"horn, Pail (18G3— ). A German specialist

in modern Persian philologj', bom at Halle. His
education was at the university in that city, where
he devoted himself chiefly to Oriental and lin-

guistic studies, and rereive'd the degree of doctor
of philosophy in 18S5. Four years later he became
privat-docont at the University of Strassburg,
and he has held a professorship there since 1000.

Among his writings may be mentioned: Die

Komenalflexion im Arrstn tind den altpersisrhrn

Keilinsrhriften (Halle. ISS.")) ; fi/issanidisrhe

Siepelsteine (Berlin, 1801): Die Denkiriirdiq-

keiten .Srftaft Tnhmiisp's (Strassburg, 1801):
ifettpersische Schrift»prache (Strassburg, 1898) ;

(jeschichte trans in islamitischer Zeit (Strass-
burg, 1900) ; tieschichte der I'ersischen Litleratur
(Leipzig, 1902).

HORN, Va.\ de, or va.x (1035-83). A Dutch
buccaneer. After studying seamanship on board
of merchant vessels, at the age of twenty-four
he bouglit one of his own, set up as a pirate,

and preyed upon the shipping of his native land.
Ne.xt he became a sailor of fortune, serving
whicliever European power would pay him most
highly, and it was ehietly France that engaged
him to wage war upon Spanish ships by fair

means or foul, generally the latter. He was
with De Graff in the despoiling of Vera Cruz
(1683), but fought a duel with him over the
division of pUmder and died from the results of
the wound thus received.

HORNBEAM (horn + beam, AS. beam, OHG.
houm, Gi-r. Baum, tree; connected ultimately
with Gk. 0(tir, phyein, to grow, Skt. bhu, to

become), C'urpinus. A genus of the natural order
Cupulifera-, which consists of trees with com-
pact, rough, hard wood, almost smooth whitish-
gray bark, deciduous leaves, and monoecious
llowers. The common horntieam (Carpinus betu-

/us), verj- frequent in moderately moist, shady
woods of many parts of Europe, is a l^eautiful

tree which attains a height of 60 to 100 feet. It

has ovate, acuminate, almost triply serrate leaves,

and the fruit has very large, deeply three-partite

bracts. Its root descends deep into the ground.
The wood, which is much used by carpenters and
wheelwrights, is white, very hard, uncommonly
strong and tough, and therefore suitable for bear-

ing heavj' strains. It takes a very fine polish,

and, when well stained, miglit readily be mis-
taken for ebony. In the eartli, or where exposed
to the changes of the weather, it is not very
durable. It bums readily, and is one of the
best kinds of firewood; it affords an excellent

charcoal, and the ashes yield much potash. The
young stems, by reason of tlie dense growth of

their twigs, are very suitable for forming live

fences and bowers; and as it bears clipping well,

the hornbeam was often employed to form live

walls formerly fashionable. The genus is repre-

sented in Xorth America by Carpinus Americana,
a small tree 25 to 40 feet high, which occurs from
Quebec to Florida and west to Minnesota and
Texas. Its wood is very hard, dense, and heavy,
and is one of the toughest woods of the Xorthern
States. It is known as hornbeam, bhie beech,
water-beech, and ironwood. The hop-hornbeam
(Ostrt/a Virginiana) is of much the same habit,

range, and properties. It is of slow growth and
is seldom planted, although a very ornamental
tree. This tree is also known as ironwood and
Icvorwood.

HORNBHiL. The name of an African and
East Indian family of large birds, forming the
family Bucerotidse, and remarkable for the enor-

mous size of the bill, and for a large bony pro-

tuberance (epithema, or casque) with which it

is usually surmounted. The bill is cur\pd,

broad at the base, compressed toward the tip,

the bony protuheranee on the upper mandible as-

suming different forms in different species. Two
subfamilies are recognized—the Bucoracin.T (or

Biicorvin.T) and the Buoerotina>. The former are

.African, have the casque hollow, and are of ter-

restrial habits. They are described under
Gbouxd Hobxbill. The latter contain the 'true'
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or typical horubilU, of which tlicre arc iiiniiy

gcncrii ami s|)i'oii's scaltorej ovtT Northwestern
Africa, Jiidia, and the Oriental rej;iiin. All are

rather lar;^e birds, the bij;f;esl live I'lrt in len^'tii

from the tip of the beak tu the end of the tail;

have lonj?, full tails, and strong feet, titled for

arboreal habits. Their colors are mainly black

and while; the fjreat bill.s are yellow, often

strongly marked with red and black. They arc

omnivorous, and in captivity show an ostrich-

like voracity, swallowing anything oll'ered, bones

and all. The fowl is always caught in the tip

of the bill, then tossed into the air and recauglit.

In nature they feed largely upon llower.s and
fruit, cut from their fastenings by the saw-edged
beak. Their flight is slow and heavy, but it

may be long sustained. It is said to bo verj'

noisy, the sound of the wings of a large hornbill

being audililc for a mile, and when two or three
are Hying together the noise is said to resemble
a steam-engine.

BuKEi)i.\(i Habits. Some, if not all of the spe-

cies, have the rcmarkalile habit of imprisoning
the female during incubation. This is done by
stopping up the entrance to tlie nest, which is in

a hollow tree, with mud or excrement. Ther<^

.seems to be some doubt whether it is done frvm
the outside by the male, using nnid. or from tlie

inside by the female, using her own excrement.
Perhaps the method dilfers in dilferent species.

In any case, a small opening is left through
which the female can extend her bill and secure
the food which the male brings. Such nests are
an excellent protection against enemies, and are
said to be used repeatedly. The yoinig are born
naked.

This remarkable method of nidilication is

connected with a strange feature of bird economy
first noticed and studi<'d by Bartlett, who shows
(Procccdiiifix Zoolotiicnl S<<)cir1y of London. 1869)
that hornbills, at intervals, cast the epitlielial

layer of their gizzards—a layer formed by the
secretions of e(>rtain glands. This is ejected en-
tire in the form of a bag, the mouth of which is

closely folded, and which is filled with the fruit
the bird has been eating. Whether these castings
form a nutritious and partly digested supply of
food for the sitting female is not known. Con-
sult Newton, Dictionary of fiirila, London, ISOG.

SpEfiE.s. The bird ordinarily presented as
'the' hornbill is /iiiccros rhinocrrns, from the
East Indies, which was known and quaintly de-
scrii)ed. from preserved heads alone, by Pliny
and the naturalists of the Jliddle Ages. A closely
allied species of .Java {liuceros si/lienlris) is

shown on the accompanying plate. Another style
of casrpie, the flat table, is shown in Figure 1 of
the plate ( ////rfroroivrr planicornis, of the Phil-
ippines), which illustrates almost equally well
the 'homurai' of India (Dichoccros bicornis)

.

who.se plate-easqne is l)ent into a trough, and
terminates in two horns in front. This familiar
species is found eastward to Sumatra, where also,
among other kinds, lives that solid-casqued one
,(Rhinoplnx piilrnUis) . out of whose 'helmet'
ivory-like ornaments are carved. This seems to
he a remarkable species in several ways. An-
other curious form of nenk is that of the Papuan
Phylidorrrnii plirntiiii. in which the top of the
bill has numerous curving transver.se folds. Promi-
nent among African genera are the trumpeter
hornbills, one species of which is the 'cre.sted'

{Bi/caiiislcs eris/o/us). Here the beak is com-

paratively short. In some genera the bill ap-
juoaches the shape of a toucans, and has little

or no cas<iue. A history of the family, with col-

ored plates, by D. Ci. Klliot. entitled Munoijraph
of the liuccrolidfr, was published in London in

1882. An exwilent popular account is given in

the liuijal y<il)iial Uislory (London, 18".I5). See
Plate of Iloli.NlilLLS AND TOLCAN.S.

HORNBILL CUCKOO. A channelbill (q.v.).

HORNBLENDE i/i..ni -| hicndc, tier, likndc,
from bicndcn, to ulind). A greenisliblack or
black variety of amphibole that crystallizes in

the monodinic sy.stem. and is a ferrous magne-
sium-caleiumaluminum silicate. 11 is found
both in crystals and granular masses. Ilcjrn

blende is a common constituent of various igne-

ous rocks, such as granite, syenite, diorile, and
those of more basio composition. Hornblende schist

and hornblende slate are varieties of rocks that
contain hornblende with more or less feldspar,

quartz, or mica. The black crj'stallized varieties

of hornblende are sometimes called schorl, and
may be cut into ornaments.

HORN^BLENDITE. An igneous rock of

granitic Icxloic viiy largely composed of horn-
lilcnde. ]|onihlen<lite occurs in the so-called

Cortland series of erui)tivcs in the Highlands of

the Hudsoji River, near Peekskill. X. V.

HORNBLOWER, or Horn-Worm. A local

name in the .'sduthcrn United States for the
tobateo-worm (I'roloparce Carolina). See To-
bacco Pests.

HORNBOOK. The primer for learning the
elements of reading, used in England before the

days of printing, and connnon down to the time
of George II. It consisted of a single leaf, con-

taining on one side the alphabet large and small,

in l)lack letter or in Roman, often followed by a

number of monosyllables. Then came a form of

exorcism and the Lord's Prayer, and the Roman
niimerals. The leaf was usually set in a frame
of wood, with a slice of transparent horn in

front : hence the name. There was a handh>
usually with a hole for a string, whereby the
apparatus was slung to the girdle of the scholar,

.'sometimes the leaf was simply pasteil against a
slice of horn. .-Vt first the leaf was of vellum,

with the characters in writing; later, of pa|)er,

and printed. The hornliook was prefaced and
ornamented with figures of the cross, and hence
came to be often called Christeross-row, or
Crisscross-row. Common as hornbooks at one
time were, copies of them are now exceedingly
rare. Consult Tues, History of the Hornbook,
with illustrations and facsimiles (London. 1897).

HORN'BY, Sir Geoffrey Thomas Pmpps
(1825-95). An English admiral, son rjf Admiral
Sir Phipps Hornby (1785-1807), born at Win-
wick. Lancashire. He entered the navy when he
was twelve; was present at the bombardment of

Acre; served tinder Wyvill hunting slavers (1844-

40) and under his father in the Pacific ( 1840.50) ;

and was sent to Hong Kong (1858) and took the
Tribune to Vancouver's Island, then dis])uted prop-

erty, and to all appearances the probable source
of open war. He became vice-admiral and Lord
of Admiralty in 1875. and two years afterwards
was put in command of operations in the Mediter-
ranean. In February. 1878. he 'proceeded to
Constantinople.' in spite of the protest- of the
Turkish Government, and prepared to meet any
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attack on the citj' by Russia. He was made an
admiral (1879), president of the Koval NaviU
College (18S1-S2), and Admiral of "the Fleet

(1888). Consult tlie life by Iiis daughter, :Mrs.

Edgerton (London, 1896).

HOBNE, Geoege (1730-92). An English
bishop, Ijorn at Otham. He was educated at Ox-
ford, and spent the greater part of his life there,

becoming ])rincipal of ilagdalen College in 170S,

and in 1776 vice-chancellor of the university. He
was made Dean of Canterbury in 1781, and in

1790 Bishop of Norwich. His only important
work, -I Commentary on the Psalms (1771), ex-

hibits a deep acquaintance with Hebrew and
biblical lore, and is marked by a .spirit of earnest

piety. He wrote many pamphlets against such
antagonists as Sir Isaac Newton, Hume, Adam
Smith, and David Law, all of whom he ludicrous-

ly underrated. He adopted the views of John
Hutchinson (q.v.), and wrote in his defense.

HORNE, Richard He.ngist (1803-84). An
English author. He was born in London: re-

ceived a military education, and sen'ed as a mid-
shipman in the Mexican Navy during the war of

that country with Spain. After a few years spent
in adventurous wanderings, he returned to Eng-
land, and from 1828 devoted himself to literature.

Ill 1837 he published two tragedies, Cos»io de
Medici and The Death of Marlowe. But he is

best known as the author of Orion : An Epic Poem
(1843). During the period 1839-46, he carried

on a correspondence with Elizabeth Barrett (af-

terwards :Mrs. Browning), and her letters to him
were afterwards published in two volumes in

1877. A report prepared by him on the employ-
ment of children in mines and factories inspired
Jlrs. Browning's Cry of the Children. Going to
Australia in 1852. he served as a gold-fields com-
missioner and a magistrate, and published Au.i-

traliuit Facts and Fif/ures (1859). Returning in

1869. he wrote thereafter a number of books, few
of which were of any special note.

HORNE, Thomas Hartwell (1780-1862).
An English Bible scholar. He was born in Lon-
don, October 20, 17S0, was educated at Christ's
Hospital, and became clerk to a barrister. His
leisure hours were devoted to study and to mis-
cellaneous literary labors. In 1818 he published
his Introduction to the Critical f^ttidi/ and Knowl-
edge of the flohf Scriptures (Uth ed. ISOn),
a work which procured for him admission into

orders without the usual preliminaries. In it

he presented the results of seventeen years of

hard work. In 1824 he became senior assistant
librarian in the department of printed books in

tlie British Museum. In 1831 he became a preb-
endary of Saint Paul's Cathedral: in 1833 rec-

tor of the united parishes of Saint Edward the
King and Martyr and Saint Nicolas Aeons. Lon-
don. He resigned his assistant lihrarianship in

181)0. He died in London. .January 27, 1862.

Consult his life bv his daughter, Mrs. S. A.
rhe\-np a.nndon, 1862).

HORNED DACE. A fish. See Dace.

HORNED FROG, One of the large toad-like

South .\nnrican frogs of the genus Ceratophrys.
especially Ccrntophrtis cornuta. which has horn-

like protuberances on the head. It is one of

the most beautiful frogs known. The ground
colors are black, brown, and green, with an
orange stripe over the head and back ; and these

colors are irregularly and most pleasingly ar-

ranged and blended. Various other gaudy and
interesting species are known in the American
tropics. See Colored Plate of Fbogs axd Toads,
under Toad.

HORNED GREBE. See Grebe.

HORNED LARK. See Suore-Labk.

HORNED OWL. Any owl with plumicoms,
that is, tufts of upright feathers on the top of

the head which simulate horns. The eagle owls
(q.v.) are thus distinguished, and their American
representative is commonly called the 'great

horned owl.' Other horned species are mentioned
and Illustrated under Owl.

HORNED PHEASANT. A sportsman's
name in India for the tragopans (Ceriornis),

especially the black-headed species {Ceriornis

lialyrus), common in the Eastern Himalayas.

HORNED POTTT. See Bullhead; Catfish.

HORNED RATTLESNAKE, or Sidewinder.
See Ratilksnake.

HORNED SCREAMER. A bird. See
Sckeamek.

HORNED TOAD, or Horned Frog. The com-
uion name of several short-legged, depressed,

toad-like horny lizards, all of which occur in

North America. According to Cope and others

there are two genera, Phrynosoma and Anota,
containing eleven species, eight of which occur in

the United States. Anota differs from Phryno-
soma only in the fact that the tympanic drum is

concealed by a scaly integument. Horned toads

range from British America into Mexico. They
feed mainly on insects, which they capture with
a rapid thrusting out of their mucilaginous
tongues. They are sluggish, harmless lizards,

with little power of self-defense save their pointed
scales, which, when bristled up, are a disagreea-

ble mouthful for snakes, their most formidable
foes. They will, however, fight and even kill a
snake small enough to be an even match. Some
of the species are said to squirt blood from the
eyes when much irritated. The majority of the

species are desert inhabitants, and escape pursuit
by hiding beneath the prickly agaves, yuccas,

and cacti of the plains. Other species live in

cedar and pine belts. Both tho.se forms that live

on the bare stones or sand of the plains and
those that occur in the pine belt are remarkably
well protected by resemblance to their back-
ground. The young, a dozen or more at a time,
are born from eggs, which are laid by the mother
only an hour or so before they are ready to

hatch. When the little ones emerge they are
able to begin at once to catch and eat minute in-

sects. Both young and old make interesting pets,

largely because of their amusing irascibility, and
can be taught to take flies from the hand, and
do other simi)le things. See Lizard: and Plate
of Iguana and Other American Lizauds.

HORNED VIPER. See Viper.

HOR'NELLS'VrLLE. A city in Steuben
County. X. V.. 91 mile.s southeast of BufTalo,

on the Canisteo River, and on the Erie and other
railroads (Map: Now York. C 3). It has a free

academy, a public librar>- of 10,000 volumes, and
public parks: and manufactures brick, silk-s,

white goods, railway supplies, furniture. leather,

sash, doors, and blinds. The government is ad-

ministered under a revised charter of 1S90, which
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providea for a mayor, elected biennially, in whose
power, subject to the consent of the council, rest

the appointments to subordinate ollices; and a
unicameral council. Settled in 1790. llornells-

ville was part of Canisteo, and was called Upper
Canisteo until 1820, when it was incorporated as
a separate town under its present name, given in

honor of Judjje tieor-je Hornell, who was prom-
inent in the town's earlv liiston'. Population,
in 18'.I0, 10,!)90; in 1900, 11,918.

HORN'ER, Fkancis (17781817). A British
statesman and piditical economist. He entered
Edinburt,'h Liiivcrsity in 1792, but left before
finishing his course to take u|) the study of law.

and was called to the Scotch bar in 1800. Later,
in 1807, after a course at Lincoln's Inn. London,
he started practice in the western circuit of Eng-
land. Elected to Parliament in 1800, he sided
with the Whigs, gaining special prominence in

the debates on (|uestions of finance and political

economy. Horner was very much interested in

the 'bullion' (piestion which arose in 1810, and
was chairman of the committee which drew np
the first report on the subject. Tlie recommenda-
tions embodied therein failed of adoption, but as
a result of his influence, restrictions were placed
upon the issue of paper money, thus paving the
way for the success of Peel's Currency Keform
Bill in 1841. Horner was one of the three orig-

inal founders of the Ediuhiiryh Ifrvicir. to which
he was a frequent contributor. Consult Horner,
Memoirs and Correspondence of Francis Horner
(Boston, 18.5.3).

HORNER, \ViLLi.\.M Edmonds (179.'5-1853).

An American physician, bom in Warrenton, Va.
He graduated at the University of Pennsylvania
in 1814. was surgeon for a time in the United
States Nav}', and from 18.31 until his death was
professor of anatomy in the University of Penn-
sylvania. In 1847 he founded Saint .Joseph's

Hospital. In 1824 he announced the dis<'Overy of

the muscle (tensor tarsi) known as "Horner's
muscle.' He published a number of medical
works, including: Pathological Anatomy; Prac-
tical Anatomist (185G); Special Anatomy and
Histology (8th ed. 18.51); The United States
Dissector (.5th ed. 18.56) ; and superintended the
preparation of an Anatomical Atlas bv Henrv H.
Smith (1S44).

HORNER. \ViLi.i.\M Oeohge (1786-18.37). An
English, algebraist. He was educated at Kings-
wood Sehool, near Bristol, and afterwards be-

came master there. He also established a school
at Bath (1809), where he remained until his
dcalli. He had no university training, and was
not a profound mathematician. He is known
solely for his discover}' of the ingenious algorism
for approximating the roots of higher numerical
equations, which was made known in a paper
read before the Royal Society in 1819. and pub-
lished in the Philosophical Transactions. Tlie

process is commonly known in England and
America as Horner^s method, and may be found
in any higher algebra. Related to it is a process
of syntlietic division which also bears his name.

HORNES, Philip, Count of. See Hoorne.

HORNET (AS. hyrnet, hurnitu, OHG. hornuz,
hornaz, Ger. Horniss ; connected with Lat. crahro,
OChurch Slav, sriishcni. Litli. szirs:one, hornet,
OChurch Slav, .trusha, Lith. szirszii, wasp; less

plausibly connected with horn, either from its

antennae or from its buzzing sound) . A name ap-

plied to .several large stinging inserts belonging
to the family Vespida' and genus Vi'spa. They dif
fer from Polistes. the other cummnn genus of tlii~

family, in having larger, thicker bodies, and al

ways inclosing their nests with a grayish paper
covering. In color, they are usually black or
dark brown, conspicuously ornamented with white
or yellow. The hornet b\iilds its nest, which is

in the form of a number of combs placed one
above anotlier. in a hole in the ground, or in tho

open, attached to the branches of a tree, or
under the eaves of buildings. Us manner of

constructing the nest and caring for the young
is the same as that described elsewhere under the
title Wa.sp. It is among the most voracious of

insects, eagerly laps up all sorts of sweets, and
seizes and devours other insects of various kinds.
One of the most conunon species in the United
States is Ics/io maculata. which bviilds its great
nest in the branches of trees. It is very vigilant,

and especially irritable when attending to the
duties of its nest, but it may often be found
liibernating in the autumn and winter in decaying
wood, when it may be liandled with impunity.

Tlie European liornet [Vespa crahro) has been
accidentally introduced into the United States,

and has established it.self in the vicinity of New
York City. Its spread has been very slow, and
although its original intro<Iuction and establish-

ment must have taken place many years ago, it

is still apparently restricted to an area of little

over 100 miles square. See Wasp; and consult
the authorities there referred to.

HORNE-TOOKE, John. See Tooke.

HOBN-FLY. A European fly {Httmatohia
serrut(i). which was imported into the United
States about 1888, nniltiplied witli excessive

rapidity, and soon spread over the entire country.
It breeds in cow-dung, and with very great
rapidity and prolificacy. It is a biting lly, and
greatly annoys cattle. Tlie name 'liorn-lly' is de-

^^
nORX-FLY.

The adnlthorn-fl.v; nnil n oow'b horn about the base ol

which le clustered a ewarni of the flies.

rived from a habit which the flies have of cluster-

ing in great numljers so as to form black bands
around the bases of the horns of cattle. They do
not damage the horns, as has been supposed,
but simply rest in this location, where they can-

not easily be reached by the cow. Consult: Lint-

ner. "The Cow-Horn Fly." in The Country Gentle-

man (London. 1897) : Parrot, "Horn-Fly Reme-
dy," in the Kansas Farmer (Topeka, 1899) ;

Osbom, Insects Affecting Domestic Animals (De-

partment of Agriculture, Washington, 1896).
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HORNING, Letters of. In Scotch law, a
writ wliicli issues to compel a party to execute

or carry out a judgment or decree of the court.

The writ was formerly tlie only form of enforcinj,'

civil decrees by imprisonment, except in the case

of small debt decrees. The process has been

shortened, and other forms of execution are now
more commonly employed. The title of the writ

is derived from tlie ancient custom of denouncing
a person disobeying the writ with three l)lasts of

a horn. This was technically called 'putting him
to the horn.'

HORNITOS, hOrne'toz, or HORNOS (Sp.,

little ovens). The name given to the low oven-

shaped hillocks which emit smoke and vapors,

and whicli occur in great numbers on the sides

and in the neighborhood of the large volcanoes of

South America.

HORNPIPE. See Black Gum.

HORNPIPE. A lively English dance, origi-

nally in
I,

later in | time. The universal pecu-

liarity of the music was the length of the final

rote in each phrase. Its history can be traced

back to the sixteenth centurj' in England, and to

about 1740 in Scotland. During the eighteenth

century it was widely popular, but since then it

has been distinctively a sailor's dance.

HORNS. Under this term are commonly con-

fused two very distinct structures forming out-

growths on the head of ungulate animals, to

which order they are confined. The word ought
not, strictly, to include the bony antlers of deer

or the girafle, since these, although to a certain

extent epidermal outgrowths, consist of true
bone built up from blood deposits, and are not
at all transformed cuticle or 'horn.' Neverthe-

less, as Beddard points out (in Mammnlia, Lon-
don, 1002), the difTerence is one of degree rather
than of kind. The simplest condition is seen in

the giraffe, each of whose paired horns is a
slraiglit, bony outgrowth, the os cornu, originally

separate from the skull, but becoming permanent-
ly fused with it early in life, and is covered with
wholly unmodified furry skin. In deer there is

the same os cornu. which may here be branched,
and never becomes fused with the skull, but, on
the contrary, is shed and renewed annually, and
is covered with a skin modified into 'velvet' (see

Deer) which decays and drops off as soon as the

hom-core (antler) is perfected. Between these

two falls possil)ly the extinct Sivatherium (q.v.).

and certainly the modern pronghorn (q.v.).

Here the bony core (os cornu) is fixed as in the

giraflTe, but begins to be branched as in the deer;

and it is covered by a sheath formed of agglu-

tinated hairs, the hairy skin beginning from the

tip of the horn and jiroceeding downward, gradu-
ally transforming into perfect horn, which is shed
and renewed annually. This is an isolated case,

but connects the giraffe and deer witli the Bovida-.

or proper 'hollow-horned' ruminants (Cavi-
cornia ) . In this family the males of every spe-

cies, and in most cases the females also, j)ossess

upon the top of the skull protuberances of bone
into which air-cells often extend front the frontal

sinuses. These are cal' d 'horn-cores.' and form
the support of the cornubus sheaths that cover
and often extend far beyond them. They are not
present at birth, for obvious reasons, but begin
to grow inuuediately aftenvards. The horn-
sheaths grow with them, and continue even after
tliey have reached normal size to push out at the

base as fast as they wear away at the tip. Their
form and position on the head is characteristic
of each group: round and lateral in the oxen;
slender, retrocurved or twisted, and somewhat
compressed or sluirply keeled in most antelopes;
heavy, cross-ridged, triangular in section, and
often spiral in the sheep and goats, and so on.

Evolutionists regard horns as, in most cases, a
secondarj' sexual character. An examination of

the fossil history of the tribe shows that these

appendages have been gradually acquired, and it

is only recently that the females of many forms,
now provided with small horns, have acquired
them by heredity. Moreover, castration or injury
to the reproductive organs is likely to affect the

growth and size of the horns. Lastly, among the
deer, where the does (except in the reindeer) are
hornless, these appendages are acquired just pre-

vious to the mating season and are dropped when
the breeding season is over. Their service as
weapons of defense and offense is, therefore, large-

ly, if not primarily, in contests with each otlier

for the supremacy of the herd—that is, in the
combative process of sexual selection. Tiiey are,

nevertheless, in many instances, powerful weap-
ons in resisting and attacking outside enemies.
The spear-like thrusts of the lowered horns of an
enraged sable, or other large, long-horned ante-

lope, are feared even by lions and leopards, which
more than once have been killed by them. The
goring power of a bull is irresistible. A heavy
sheep, armed with its great horn-coils, is a 'bat-

tering-ram,' indeed, not to be despised, ilany,

however, seem to be ornaments rather than
weapons of value; or tools helpful in various
ways, as snow-shovels, for one pertinent example,
among the reindeer. Some of the great extinct

ungulates of Tertiary time had very powerful
horns, especially Coryphodon and the group of

great Dinocerata, where in some cases a pair

upon the forehead was supplemented by one or

a [lair on the snout. At present, a ruling dis-

tinction between the artiodaetyls and perisso-

d.ictyls is. that in the former the horns are al-

ways paired ( in one modern case. Tetraceros, two
jiairs) and on the forehead; while in the latter

they are set on the nose, and are single or two in

number, one behind the other. This is the case

with the rhinoceroses (of which one vi'ry early

form only had a paired arrangement), where
the horn is a growth from the skin of the nose,

composed of a solid mass of agglutinated hairs,

based upon a knob of the underlying nasal bones.

HORN'SEY. .V suburban municipality of

London, England, six miles north of Saint Paul's

(Map: London, C 7). It is a favorite holiday

resort of Londoners, contains several parks, a

public librarv and branches, museiun. and public

baths. The' administration is progressive and
provides artisans' dwellings, cottage allotments,

etc. Population, in 18111, 44..r23 ; in 1901. 72,000.

HORN-SNAKE. .See Hoop-Sn-.^ice.

HORNSTONE. A variety of quartz, resem-

bling Hint, but more brittle, and having a struc-

ture that is more splintery. See Quartz.

HORNTAIL. One of a group of hymcnop-
ternus insects forming the superfaiuily Siricoidea,

ranked by early writers as a scries—Xylophaga,

(he wood-eaters. They are distinguished from
the sawllies by the fact that the fore shanks have
only one spur at the tip instead of two. They
are called 'horntails' because the end of the body
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with tlie nilulta usually l)oar.s a spine or liorn.

'J lie ovipositor is titteil for borinjj;, and the eggs

nre usually laid in the woody tissue of trees and
plants. The larva' feed beneath the outer bark.

The group is not a large one. but contains a num-
ber of eonunon and interesting speeies in the

I'nited .States. The large "pigeon treniex,' for

e.\aniple. is often a rather serious em-niy to cer-

tain sliade-ln'cs. such as the elm. sycamore, oak,

and maple. The holes of this borer may lie recog-

nized by their regular, evenly cut sliapc, about

the diameter of a lead pencil. Another species is

known as 'the willow-shoot horntaiV (I'lii/Ucecus

integer) and docs much damage bj' ruining the

tern\inal shoots of osier willow |)lanlalions in

parts of the I'nited States. The families included

in this group are the Oryssid.T. Siricid.'e. Xy-
phvdridic. and Cephidie. Consult: Howard. The
Insect liiKik (New York, 1901): Comstoek,

\lunu<il lor the Stiidi/ of Insects (Ithaca, 1895).

HOR'NUNG, EiiNiiST WiLUAM (18CC— ). An
English novelist, born in liiddlesborough, York-

shire. He passed two years (1884-8G) in Aus-

tralia. In 189,'J he married a sister of Conan
Poyle. After returning to England he began a

series of adventure novels dealing mostly with

criminal life in .\ustralia. .\monghis novels are:

.1 /Ji-i</c from the liiish (1800) ; Under Tico Skies

(1892); Tiny Liittrell (1893); Irralie's Hush-

ranger (I89fi) ; The Uogue's March (189C) ; The
Amateur CracKsman (1809) : Dead Men Tell A'o

Tales ( IS90) : The Belle of Tooral; (1000) ; The
late of I'nuslina (1001) ; The Shadow of a Man
(1901 I : and The Shadow of the Rope (1002).

HORNYHEAD. One of the most widespread

and numerous of American minnows (fji/bopsis

lienliifl^iciisis) . It is a graceful, highly colored

fish, six to nine inches long, the fins all pale

orange without a black spot; and the males in

spring marked with a crimson spot on each side

of the head. The distinguishing feature, how-

over, is the tubercle-covered crest on the top of

the head of uie adults, and especially of the males

in nuptial dress. It is a congener of the silver

chub, and is known as 'river chub,' or 'jerker,' in

some places,

HORODENKA, lio'r.'.-drM.i'kft. A town in the

Aiistrian Crownland of Galicia, on an affluent of

llie Dniester, .3.'? miles north-northwest of Czerno-

witz (Map: .Austria. J 2). It has an agricultu-

ral school, linen-weaving factory, potash and
scap works, and considerable trade in cereals.

Population, in 1800. 11.102; in 1900, ll,(il5.

HOROL'OGY (from Lat. horologium, Gk.

iif)o\6yiov, from upa\6yoi, hCrologos. telling the

hour, from Sifia, horn, liour + \byoi, logos, word,

from Xi^tiv, legcin. to say). That branch of ap-

plied science that has for its object the measure-

ment of time. Although it is easy to look back

on a period when time, according to the modern
conception of it, as measured by hours, and
minutes, and seconds, was unknown, yet we find

progress early made in the measurement of larger

periods of time, liy observations of tl>e heavenly

bodies; and althoueh. in the later progress of

astronomy, it i= found that the movements of

the more conspicuous heavenly bodies do not af-

ford accurate marks for the equable measure-

ment eif time, they were, for practical objects,

sufficient, and nfTorded at least a better measure
of time than any other phenomena which came
under llie obscn-ation of mankind. Thus, time

was early divided into years, according to the
motion of the sun among tlie constellations; into
months, according to the motion of the moon
relatively lo the sun's place in the heavens; and
into days, by the alternate light and darkness
caused uy the rising and setting of the sun. It

was long, however, liefore any accurate measure
was loiuid for a division of the ilay itself. The
earliest measure employed for this purpose that
we can trace is the shadow of an upriglit object,

which gave a rough measure of time by the va-
riations in its length and position. This sug-
gested the invention of sun-dinls. Another
means early adopted for the measurement of short
periods of time was by the ipiantity of water
dischargeil by dropi)ing from one ves.sel into an-
other. Instruments fcir the measurement of time
on this principle were called clepsydra' (q.v.).

The running of fine sand from one vessel into

another was found to afford a still more certain

measure, and hence the invention of the hour-
glass (q.v.). King .\Ifred is said to have ob-

ser\ed tlie lapse of time by noting the gradual
shortening of a lighted candle. It is not very
easy to trace to its source the history of the in-

vention to which the modern clock owes its

parentage; the earliest clock, however, of whiili

we have a complete description, ami perhaps the

earliest which attained any distinct superiority

over the rude contrivances already mentionc(l,

was the clock of Henry Vic (De Vick or De
\Vyck), a German, erected in the tower of the
palace of Charles V.. King of France, in 1379.

For the description of this first mechanical
timekeeper, and for the subsequent history of

dock and watch making, see Clock: Watch;
I'f.xorn M : KsCAPEMEXT. The history of tlic

science of horologj' and of the mechanical art of

the clock, watch, and chronometer maker are so

intermingled that they cannot be considered .sepa-

rately. They may, therefore, be found under
these heads. See also Time, Stanuaru; Tra.v-

SIT iNSllilMEXT.

HOROSCOPE ( Fr. horoscope, from Lat. horo-
seojtiitin, from Gk. upoffKOTreiov, hOrt/slcoprion,

iiponKlnrMv, horoskopion, horoscope, from upo-

(TKOTTOS, hi'iroskopos, one who observes the Imur
of a birth, from Cipa, hora, hour + iTKoirttii,

skopein. to view). In astrology, strictly speak-

ing, that part of the ecliptic which is ascend-

ant or rising in the east at the moment of an
occurrence whose outcome is to be calculated,

such as the birth of a child ; thence, more gen-

erally, the figure of the heavens, constructed with

tliis as starting-point, on which the subsequent

predictions are to be based. See A.stbology.

HORR, HoswElL G. (1830-90). An American
journalist and campaign speaker, born in Waits-

field, Vt. He graduated at .\ntioch College

(Ohio) in 18.57, served as clerk of the Court of

Common Pleas of Lorain County. Ohio, from 1857

to ISO.I, and was subsequently admitted to the

bar. He spent some years in mining in Alissouri,

and in IS72 resumed his law practice at Saginaw.

Mich., where, in 1878. he Avas elected to Congress

as a Republicrin. He was reelected in 1880 and
1882. and after 1884 became one of the best

known campaign speakers in the Republican

Party, touring the country from Maine to C.ili-

ffirnia in the Presidential campaigns of 18S4.

1888. 1892, and 189(). and attracting particular

attention bv his joint debat,>s with Senator

Stewart, of" Nevada, in 1893, and with 'Coin'



HORR. 219 HORSE.

Harvey in 1895. In 1891 he hecame a stafT writer

on tlieNow York Tribune,in which he contributed

over his name notable articles on the tariir and
currency questions.

HORROCKS, Jeeemiah (c.1617-41). An
English astrunonier. born at Toxteth Park, near
Liverpool. He entered Kinmanuel College, Cam-
bridge, in 10.32, and remained there until 1G35,

devoting himself principally to the study of as-

tronomy. In the latter year he returned to Tox-
tetli and commenced, under e.\trcmcly unfavor-

able circumstances, his original observations. In

1G39 he was appointed to the curacy of Hoole,

Lancashire, and in that village, on November 24,

1039 (0.8.), he made his famous observation of

the transit of Venus—the first observation of this

phenomenon ever made. Hearne, in his memo-
randa, tells us how Horrocks was called away,
during his observation of the transit, "to his

devotions and duty at church," the day being
Sunday. Newton, in the Principia, bears honor-

able testimony to the value of llorroeks's astro-

nomical work, especially commending his lunar
theory as the most ingenious yet brought for-

ward: adding, "and if I mistake not, the most
accurate of all." Horrocks is frequently men-
tioned by the scientific men of the seventeenth

century; the observation of the transit is by
no means regarded as the most important of

his astronomical achievements. He died sud-

denly at the age of about twenty-three, on Jan-
uary 3, 1041. Hevelius printed Horrocks's Latin
treatise entitled Venus in Hole visa in 1602. In
1072 Horrocks's fragmentary works wore pub-
lished under the auspices of the Royal Society,

being edited by Wallis, with the title Jeremiw
Horroccii Opera Posthuma, etc Other works of

Horrocks's jierished in manuscript.

HORSA. See He.ncest.

HORSCHELT, hor'.shelt, Theodor (1829-71).
A German painter, born in Munich. He was a
pupil of the Munich Academy and of Albrecht
Adam. He began with studies of horses, and
afterwards painted militarv pictui'es. Among
these first is ."The Poacher" (1850). He then
went to Spain and Algiers, and afterwards took
part in the Caucasian campaign of 1858-59, and
made some of its episodes the subjects of his

pictures, such as: "The Seizure of Shamyl,"
"Taking of the Citadel on Mount Gunib," and
"Cossacks Returning from a Razzia." His many
water-colors of Spanish and Algerian scenes show
tlie same vigor and spirit.

HORSE (AS. hors, OS.. Icel. hross, OHG. ros.

Ger. Ross; possibly connected with Lat. ciirrcre,

to run. less probably with Skt. liiird, to spring,

Gk. Ki5p5a{, kordax, wanton dance, or with AS.
hrfodun, OHG. rtistcn, Ger. riistcn, to adorn).
One of a genus of pachydermatous quadrupeds of

the family Equida> (q.v. ). Since the domestica-
tion of the horse it has become next to man him-
self the most important factor in the business

and pleasures of the world, and in fact all tlie

practical details of everyday human life. Ac-
cording to the monuments, the horse was intro-

duced into Egypt at the time of the shepherd
kings. His iise, however, was very limited, both

the Egyptians and Assyrians confining the use
of the horse to warfare. Subsequenlly. however,
his services to man increased, and he became
an emblem of rank and an object of hixiiry or
sport, as well as an aid in war.

Vol.. X.—15.

The speed of a horse is its greatest asset, be-

cause it is its chief value to man. It is the rec-

ognition of this value that has been the important
factor in the evolution of the horse, an animal
especially plastic in tlie hands of the breeder. Hia
size, form, action, and instincts are subject to

modification to a degree unknown in that of any
of tlie otlier larger species. During liis early his-

tory modifications ot type were due to tlie chang-
ing conditions of warfare; but to-day tlie princi-

pal variations of type are, to a far greater extent,

due to the exigencies of commerce, or the de-

mands of sport. It has been suggested tliat the
different breeds of the modern domestic horse

have been developed out of the interbreeding of

several original wild species ; this, however, is

only conjecture. What is known is that domestic
breeds have existed in Europe from prehistoric

times, and also that they have been improved con-

tinually by blending with Oriental horses.

Arabian horses are divided into three classes,

which have been recognized as sub-breeds since

tlie fifteenth centuiy. The genuine Arabian is

found in the region from Damascus to the Eu-
phrates, as well as in Arabia proper. The breed
is found in its greatest purity and e.xcellence in

the stables of the Sultan of turkey. The Turk,
or Turkish horse, found in portions of European
Turkey, but principally in Asia Minor, was of

considerable importance in the seventeenth cen-

tuni', but it has deteriorated very much since

then. The Barb is a native of the Barbary
States, whence its name. It is found in greater

perfection among the Moors, who introduced the

Barb blood into Spain during their rule in

that country, and so improved the Spanish horse

that for several centuries it occupied the first

place throughout Europe. Spanish horses of this

stock brought to America by the Spaniards are
regarded as the progenitors of the mustangs and
the other wild breeds common to Mexico and
Californiii. (See heading. The Horse in Ameriea.)
About the middle of the sixteenth eenturj' Ital-

ian and Spanish horses (the former hea\'}' types,

and the latter, owing to their Barb blood, very
much lighter and fleeter) were in the greatest

demand. It is during this period that horseman-
.ship (q.v.) began to be studied as a science, the

first book concerning which was published by
Grisoni in Italy in 1552. The Italians were also

the first to take up the teaching of horsemanship
as an accomplishment, after which riding came
into vogue throughout Western Europe. The
English thoroughbred is spread over a larger por-

tion of the earth to-day than is that of any other

breed, and the literature bearing upon it equals
that of all the other animals combined. It is

used more than any other to improve the blood

of horses of general utility throughout the world,
and, according to statistics, more capital is in-

fluenced by it than by any other two or three
breeds combined.
The history of English horse-breeding has been

divided into three periods: the first extending
from the earliest records to the end of the six-

teenth century: the second from the accession

of James I. to the first year of the Sttid Book
(q.v.), 1791 (in which period the thoroughbred
came into existence) : and the third period ex-

tending to the present time, in which the thor-

oughbred has become a clearlv defined as well as

a pure breed. The original British horse was a

small pony, shaggj' and hardy, and rarely more
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than 14 hands high, but the importation of stal-

lions from Spain, Italy, and France improved the

breed from lime to time. Durintr the Crusades
und the consequent general use uf heavy armor,

which continued up to about the year llJOO, large

horses came into vogue. A knight in armor, to-

gether with his horse-awoutrcments, weighed

Ironi 350 to 425 pounds, so that during the age

of chivalry all breeding was directed toward im-

provements in the siz*- of the horse. Stallions

under a certain size were condemned by law, and
in 1217 one hundred stallions were imported from
Normandy, and for nearly five hundred years

subsei|uently size was sought for rather than
speed; thus laying the foumlation of the different

modern brwds of Hritish draught hor-ses. What
was the ease in Kngland was equally so with the

nations of Western Kuroi)e ami their horses; so

that the horse of this period is particularly re-

markable for its broad chest, heavy neck, and
round buttocks. With the appearance of gun-

powder and firearms, and the disappearance of

armor, these breeds became useless fur the pur-

pose of warfare, which now demanded llectness as

a first essential. They passed, however, to a

greater sphere of usefulness, and to-day consti-

tute the heavy draught breeds known as the Dutch
and Flemish, the IVrcherons (q.v. ) of France,

the Clydesdale of Scotland, and the cart and
shire horse of England (see Shirk Horse).

Before the days of the tournaments in Eng-
land large horses were scarcely known, but the

needs of the knights compelled the keeping of a
suiruient number, so that by intermixture with
smaller native animals the size of the British

horse gradually increased ; but the result proved

that, although they were bigger, they did not

nearly possess the qualities of the smaller horse.

During the Crusades the excellence of the Saracen

horses deeply impressed the British Crusaders,

who brougiit many Asiatic horses with them on

their return to England. The Eastern horses

were Barbs. Turks, .\rabs. and Persians, not more
than 141-; hands high, and it is to them that the

English horse owes in part its present conspicu-

ous qualities. Laws were passed to promote the

breeding of large horses by improving the type of

British ponies. During the reign of Henry VIII.

it was ordained by law that no stallion less than

15 hands and no mare less than 1.3 hands should

run wild in the country. Colts two years of age

and under 11 ^j hands high were not pennitted

to run on any moors, forests, or commons where
mares were pastured, and to guard against any
mishaps it was further ordered that at Michael-

mastide the magistrates of the neighborhood were
to search the countryside, the forests, and the

commons, for the purpose of destroying all stal-

lions nnder the required height, as well as '"all

unlikely tits, whether mares or foals." Prelates

and nobles, and every one whose wife wore a vel-

vet bonnet, were compelled to do their "leaping

and riding upon stallions not less than 15 hands
high." Ttiere were two classes of horses through-

out the country: the first a "very indifTerent,

strong, slow. hea%'y draught-horse," and the sec-

ond "light and weak." Private matches were
often arranged, showing that speed was becoming
a greater factor than size and weight.

Although there had been public horse-racing in

Elizabeth's time, it was not until .Tames I. as-

cended the throne that horse-racing was legally

established. He introduced into England the

Markham Arab, which was known to be a pure-

bred animal, and in many other ways did much
to improve the breed of horses. A distinction

was drawn between racehorses and iMuimon
horses; the racehorses were trained for their

competitions, and 140 pumids was the average
weight of a professional jockey. During the

reign of Charles I. a memorial was presented to

the King bewailing the gradual disappearance
of stout horses fit for the defense of the country,

by stating that the breed of strong horses was
likely to disappear unless measures were taken
for tlioir jiropagation. The tnurnament was no
more, the pack-horse had practically disappeared,

the introduction of the coach had removed a large

part of the pack from the horse's back, and every-

thing was done to encourage crossbreeding with
foreign importations. From such ancestors the

modem thoroughbred has descended. After the

civil wars and during the reign of Charles II.

the race-courses at Newmarket and at Datchet
Mead, near Windsor, were laid out. and the King
himself became the first great supporter of the

turf. The most conspicuous English horseman
of this time was the Duke of Newca.stle. who in

lliGT published his celebrated work on horseman-
ship, the reading of which is said to have so inter-

ested Charles that he became the largest individ-

ual importer of foreign blood in the country. The
Stuart kings maintained magnifircnt studs and
constantly employed purclia>ing agents to secure

the best Oriental blood; but. unfortunately, the

pedigree of many of these animals is largely a

matter of tradition, owing to the fact that the

Stud Book had not been issued. In spite of

the infusion of foreign blood, however, the Eng-

liHh race-horse in the time of the Stuarts was a
clumsy-looking aninial in comparison with the

])ure Oriental type, or with the race-horse of to-

day. He was .-trong and of large build, but

neither as elegant nor as swift on the race-course

as was the Barb. The combination "f native P'ng-

lish stock and such horses as the Helmsley
Turk, Bverlv Turk, Pace's White Turk, D'Arcy's

White Turk, Selaby Turk, and by such Bar-

bary stallions as Do<lsworth, Carwen. Bay Barb,
(Jreyhound, Compton Barb, and Toulouse Barl>,

produced a horse remarkable for its well-pro-

portioned locomotive parts, legs, shoulders, etc..

strong carcass and deep chest, the typical ani-

mal of speed and endurancs.

Since the middle of the eighteenth century the

practice of interbreeding with Oriental blood has

been discontinued, and although half-bred horses

were raced until the first part of the nineteenth

century, the thorouglibred has ever since the foun-

dation" of the 'racing calendar* }teen the recog-

nized race-horse, and his pedigree has been strict-

ly and authentically kept. During the seventeenth

century speed was not the sole qualification of a

race-horse; it was required to have strength and

endurance. From racing matured horses at long

distances, it was an easy transition to shorten

the length of the course and increase the speed

of the horse, besides which, the element of gam-

bling entered into the sport, and it soon hap-

pened that three-year-old horses were used in

the races. It was found, however, that they

could not 'stay' the old four-mile course, so that

of necessity the distances had to be reduced to

accommodate the horses. The result of this

policy is seen in modem horse-racing (q.v.).

in which two-year-old horses developed for speed
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alone take part in races over courses less than
half a mile in length.

The Horse in America. According to paleon-

tology, the horse is indigenous to the American
Continent, but it is certain that the American
horse of to-day is the descendant of animals
brought hero by Europeans and the first settlers.

Cortes used but few horses in his Mexican con-

quest, but undoubtedly some of them became
progenitors of the American wild horse; and
similarly, the horses abandoned by the unfor-

tunate Ferdinand De Soto near the Texas border
became the progenitors of all the wild horses of

North America. (See Horse, Fossil.) The char-

acter and action of the American horse will be
found fully described under Trotting and Pacek.
The Coloni.\l Period. The earliest colonists

of Virginia were not remarkable for the qualities

that make the ideal pioneer, so that it is not
surprising to learn that their first supply of

domestic animals (including horses) was con-

sumed as food. Although there had been several

shipments of horses from London down to about
1640. in 1646 there were only between 200 and
300 horses of both se.xes in the colony. In 1656
the exportation of mares was prohibited by law,

but in 1667 the restriction was removed. The
horses of the period arc described as having been
of hardy and strong quality, but undersized, and,
like the horses in other colonies, they were
branded and turned loose to find their own sub-

sistence. Owing to the rapidity of their increase,

they were soon very numerous and became prac-

tically wild ; so much so that at the close of the
seventeenth century it was a common as well
as profitable sport to hunt wild horses, for an
animal without a brand became the property
of its captor. On the island of Chintoteague. off

the coast of Virginia, there are still in existence

bands of wild horses, and only within recent dec-

ades has there been any attempt to domesticate
any of their number. They are of all colors, and
uniform in size, not averaging over 13 hands,
and are accounted for in their present location

as being the descendants of a band of Virginian
wild horses which located there when it was a
peninsula, and had their retreat cut ofl when
time converted what had been a peninsula into

an island. Xotwithstanding occasional efforts

to increase its size, the Virginian horse re-

tained the characteristics of its English ancestor.

The settlers of Xew Xetherlands brought their

horses from Utrecht. They were larger, better,

and more valuable, so far as prices were con-

cerned, than the English horses of the other
colonies, but were not regarded as being as good
for saddle work. The two breeds soon inter-

mixed, and a larger breed resulted, for at the
time of the Revolution the average height was
14 hands and 1 inch. Horse-racing was intro-

duced by Governor Nicholls, of New York, in 166.5.

He established a race-course on Hempstead Plains,
Long Island, which was the first olTicial and
properly organized race-course on the Continent.
It is supposed that the horses were of the
Dutch breeds, because the people attending were
largely of that nationality. The English race-

horse was not at that time thoroughly developed,
and in any case was not imported into New
York until nearly one hundred years afterwards.
The New England colonies played a verj- impor-
tant part in the development of the modem
American horse. In 1629 the first horses were

imported into New England from the proprie-

tary company in London. In 1635, 27 mares
and 3 stallions were shipped from Holland, and
sold in Salem; and five years later conditions

were such that the colonists were enabled to ex-

port a shipment of 80 animals to the Barbados.
It has been ascertained from an investigation

covering the i)eriod 1756-59 that the average
height of horses was 14 hands 1 inch, and that
three-fourths of the total number were pacers
and one-fourth trotters. The founders of Hart-
ford, Conn., brought horses with them (1636),
and in 1653 the General Court at New Haven
ordered all horses to he branded, and instituted

a system of public saddle-horses for hire. The
average size was 13 hands and 3 inches. Roger
Williams and the settlers of Rhode Island Col-

ony (1636) obtained their horses from Massa-
chusetts, and succeeded so well in the breeding
of them that in 1690 horses were their principal

export, and they shipped them to all the colo-

nies of the coast. Pacers were raised in Rhode
Island, and were widely known as Narragansett
pacers. Trade with Canada was not permitted,
but there is no reason to doubt that an occasional

trade Avas made, whereby a Narragansett pacer
changed owners for the consideration of a bale

of peltry, such as only the French Canadian could
offer. Racing was especially encouraged in

Rhode Island, and thus was developed the speed
that made their horses famous. In 1768 the
average size of a Narragansett was 14 hands and
1 inch. The horses of Pennsylvania were not
handsome, but good. In the early part of the

seventeenth century the Pennsylvania horse was
the largest and heaviest horse in the country

;

but one hundred years later they seem to have
ranked in both respects below the horses of all

the other colonies. L'p to 1750 the average size

in eastern Pennsylvania was about 13 hands and
114 inches. Philadelphia boasted the speediest

and finest horses, and pacers were the most
fashionable and popular. New Jersey supplied

itself from New York and Pennsylvania, and by
the beginning of the eighteenth century racing

had become so common as to be a nuisance: so

much so that in 1748 there was enacted a law for

the suppression of 'running, pacing, and trotting

races.' The year before the Colony of Maryland,
which had in all probability received its supply
of horses from Rhode Island, Pennsylvania, and
Virginia, passed a similar law. North and South
Carolina secured their horses from Virginia. In

Canada horses were received from Picardy,

France, in 1665. and it is assumed they were
largely of the English type. ^lany of them are

supposed to have been pacers ; but whether they
were, or whether, as is sometimes argued, the

Canadian pacer is derived from the illicit trading

with Rhode Islanders for their Narragansetts, is

a question much discussed.

The American horse was for two hundred years

the sole means of travel, and the great essential

to all business in and between the various colo-

nies of the country. Improved roads have made
him a driving horse, and none of the inventions

of modern times, from the introduction of rail-

roads to bicycles and horseless vehicles generally,

has affected his popularity or his value. To the

superficial obsen'er it would appear as if im-

proved means of vehicular transport would di-

minish the breeding of horses, as well as decrease

their value, but thus far such has not been the
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ease. Good horses have a higher value tlian mon to Wales and North Britain. It seldom
ever, and as the demand for cheap or poorly bred ranges above 14 or U'j hands in height, and is

horrses diminishes, the better bred ones survive,

and what is lost in number is more than bal-

anced in breed and consoqiiont value. (See

l^RKEDs A>n HKKEiiixr,.) The prinoiiml breeds of

racing horses are the Bashaws, Clays, Black
Hawks. Ilambletonians. Mnmbrino Chiefs, Pilots,

American Stars and Blue Bulls. (Sec Trottixg
and P.vrKR.) The most prominent t.vpcs of the

pony incluile the .Shetland. Oalloway, Welsh,
llartmoor. Kxmoor. and Canadian breeds. (See

Poxy.) See also the articles .X.ss; Mule; Siiihe

HoBSE; Pebcherox Hobse, etc.

10, boBom or breast: 11,

Head— t. muzzlp; 2, nostril; 3. (orehoad; 4, Jaw; B, poll.
Neck—fi. 6, crest; 7, ilirottip or windpipe.
Fore yiAiiTER—s, 8, shouMer-blnd';; 9, point of shoiil

true nrni; 12. elbow; 13. ft>n'-nrm (arm); 14, knw; l."*. oaimou-boue; 16, back sinew; 17.
fetlock or pastern joint; is. coronet: 19. boot or foot: 20. heel.
Body or .Minni.E I'lfXES—21, withers; 22. back; 23. 23. ribs (toprether fornilnft the bar-

rel or ehe.'.t); 24. 24. cireuniferenee of chest—cftlled the ^:irth: 25. the luins; 26, the croup;
27, the hip; 28, the flank; 29. the sheath; 3n. the root of the dock or tail.

HiNii yt-ARTEK—;il. hli>-loint or whirl-bone; 32, Htitle-jolnt; :«. lower-thlfth or gas-
kin; .'M, the qnarters: 35. the hock; 34). point of the hock: :)". the cnrb place; 38. the Oliserving the animal in
cannon-bone; 39, the back sinew; 40, pastern or fetlcjck joint; 41, coronet; 42, foot
or hoof; 43, heel; 44, spavin-place.

not a particularly valuable animal. Specimens
below 13 liamU arc called ponies. The liuii-

Icr is not reiiuired to be a tboi-ougbbred ani-

mal, although where the hunting warrants it

he is frequently thoroughbred, or half-bred at
least. He is chosen to suit the country over
which he is hunted, as well as to carry the weight
of his rider. In any case he should have the fol-

lowing characteristics: A lean head and neck,
firmly set on good oblique shoulders; a strong
back and loin, deep bod.v, wide hips, good quar-
ters, and firm legs and feet. .Among horsemen

the following terms are
in use: A slallion is a
male horse, and when
gelded is termed a geld-

ing. A more is the fe-

male. Animals of both
sexes when young are
termed foals; the male
foal is a colt, and the

female a /iUg. Voimg
animals become 'of age'

when the outer incisors

(corner nipjiers) are de-

veloped. A horse is 'aged'

when in its eighth or
ninth year, a fact deter-

mined by the front teeth.

The period of gestation

is eleven months, the foal

usually being dropped in

the spring.

KxTEKion Parts of the
Horse. Man.v excellent

works on the anatomy of

the horse are published,

several of which will be

found include<l in the

bibliography of this ar-

ticle. B<'low will be found
described the more im-

portant external parts,

together with their posi-

tion and boundaries. The
Head.—The point of de-

markation between the

head anil the neck may
1)C described as follows:

profile, the hciid is di-

vided from the neck by
The hackney is bred chiefly for carriage pur-

poses, and is a type indigenous to the eastern
counties of England. It is of excellent sym-
metry of proportion, and is capable of a very

an imaginar.T line drawn from the back of the ear,

along the rear edge of the lower jaw to its angle,

'ilie upper part of the face is called the forehead,

and the forelock is a tuft nf hair which, although

true rhythm in action: although it is slower and a part of the mane, lies Ijetween the ears. The
heavier than the roadster, it is faster and much temples lie on each side of the forehead, between
tighter than the middle-weight draught-horse. A the ear and the e.ve; the nose is a continuation of

well-bre<l hackney should be properl.v balanced the forehead, ending opposite the nostrils. Tlie

In fore and hind quarters and middle piece, lower end of the hqad is called the muzzle; it

Since 1800 there have lieen large importations of

this breed to America, although the hacknev has
been known here by occasional single importa-
tions since 1822. It has been especially valuable
in the breeding and development of the .American
trotter. The rob is a native of Norfolk and
Lincolnshire, in England, and is a stoutly built,

short-legged animal of from 13. .3 to 14. .3 hands
high. It is smaller than the hack and larger

than the pony. The (lalloiray is a horse com-

includes the nostrils, lips, and the bones and
teeth covered by them. The bars of the mouth
are those portions of the gums of the lower jaw-

situated between the back teeth and the tushes

(or the place usually occupied by the tushes).

Just under the bars' of the mouth is the chin-

groove, in which rests the curb chain of the curb

bit, when such is used. The neck lies between

the head and the shoulders, from which latter it

is separated by an imaginary line drawn from
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the dip in front of the withers to the depression

caused by the union of the neck and breast. On
the top of the neck, and immediately behind the

ears, is the poll ; and extending from the withers

to the ears, along the upper part of the neck, is

the crest. Tlie groove on each side of the neck
just above the windpipe is known as the jugular
groove. The chest is divided from the belly or
abdomen by the diaphragm, and includes the

cavity in which are situated the lungs and heart,

and which occupies nearly the front third of the
trunk. The term breast is frequently used to

describe the part herein treated under chest.

The upper boundary of the shoulders is formed
by the withers, and the rear border may be taken
from behind the 'swell' of the muscle, situated
just below the withers to the elbow. A little

below the junction of the neck and shoulder, on
each side of the chest, is a prominent bony
angle, known as the point of the shoulder. The
withers are the bony ridges which constitute the
forward continuation of the back and end abrupt-
ly in the crest. The elbow is the bony projection
at the upper posterior part of the forearm, which
latter is found between the shoulder and the
knee. The upper boundary of the knee may be
decided by a line drawn at right angles to the
direction of the leg above the knee-joint, and the
lower boundary by a line joining the point where
the line of the cannon-bone meets that of the knee,
w ith that where the line of the back tendon is ter-

minated by the trapezium, at the back of the knee.

Tlie cannon-bone is situated between the knee and
the fetlock. At its back are two small bones,
known as the outside and inside splint-bones. The
cannon is the very confusing name applied to that
part of the leg situated between the knee and
the fetlock (i.e. footlock. a tuft of hair growing
behind the fetlock joint). The joint which the
cannon-bone makes with the pastern is called the
fetlock joint. Between the fetlock and the hoof
is a short column of bones called the pastern, the
lower portion of which, called the coronet, is im-
nifdiately above the hoof. The hoof is a homy
box inclosing the lower part of the limb. The
lowest front part of Ihe hoof is the toe; the
sides are quarters; and the lowest rear part the
heels. The exterior or outer part of the hoof is

termed the wall, which in turn is divided into an
outer covering or crust, and a soft inner layer
of non-fibrous horn. In the centre of the ground
surface of the hoof is a triangular buffer called

the {to:, in the middle of which is a division
termed the cleft of the frog; turned inward at
the heels, and running more or less parallel to the
sides of the frog, are the portions of the wall
called the bars of the hoof. The ground surface
of the foot between the wall, bars, and frog, is

called the sole. The back includes the withers.

but not the loins; which parts, together with the
ribs on each side, constitute the boundaries of
what may properly be termed the back. It has
been described as an ill-defined region, owing to

the many different opinions on the subject. The
loins are found between the back and croup,
with the flanks on each side. The ribs lie be-

tween the shoulders, flanks, belly, and brisket or
stermim. The flank is that part of the horse's
side between the loins, ribs, thigh and hip-joint,

and the belly. The hollow of the flank is the
upper portion of the flank. The IioUy is the
cavity which contains the stomach, liver, spleen,

intestines, kidneys, bladder, etc. The brisket i"

the lower part of the chest. The croup is that
portion of the upper pan of the body placed be-

tween the loins and the tail. Broadly stated, it

extends down on each side to the point of the
buttock. The thigh has been cleverly defined as
separated from the stifle. Hank, croup, buttock,
and gaskin by a horizontal line drawn from the
upper end of a straight line made by the ham-
string, which proceeds toward the thigh from
the point of the back. \A'hile not anatomically
correct, it is the general acceptation of the term.
The gaskin lies between the thigh and the back,
which latter is found between the gaskin and the
hind cannon-bone. The dock is the solid part of
the tail.

Indicatioxs of Age. It is very difficult, if not
impossible, to formulate any rules by which the
age of a horse may be accurately determined. To
an expert horseman the lightness and elasticity
of step of the animal under examination will
afford a general clew; or better still, the contour
of the lower jaw, which grows more and more
angular with increasing age. It is to some struc-
ture of the animal little liable to change, how-
ever, that we must look for any very accurate
gauge, and the only structure answering that re-

quirement is that of the teeth, which must be
examined according to the following rules: The
six teeth or nippers, situated in the front of the
lower jaw, are the ones examined to determine
the question, although the tushes are a partial
indication, and are sometimes used in arriving
at a decision. In this article, the two middle
nippers will be referred to as the central nip-
pers ; the ones on each side of these, as the mid-
dle nippers, and the ones at each end of the
group as the corner nippers. At two and a half
years of age, the permanent central nippers are
just through the gum, the temporary middle and
corner nippers still remaining; one year later the
permanent middle nippers are in evidence, and
between the fourth and fifth year the corner nip-
pers will be through. About this time changes
will be noticed in the condition of the earlier
teeth ; for instance, the middle pair look as the
central pair did at two and one-half years, and
the central nippers are showing signs of wear.
Between the ages of five and nine, considerably
more experience is necessary for an accurate
judgment than has been required before. At nine
years of age the previous oval shape of the teeth
becomes more triangular; at ten the central nip-
pers take a pronounced triangular shape, and
the middle pair give evidence of a like tendency,
followed at eleven years by the growth of the
corner nippers in the same direction. The
tushes become rounded at the points, and the
nippers are longer and project more, the central
nippers Ix-ing completely triangular. The signs
of wear and tear, and the growth of the evi-

dences already descril>ed. continue with increas-
ing age, so that at twenty years the nippers are
all exceedingly triangular, projecting forward to
a great degree, and are very long.

The character or temperament of a horse can-
not be discerned short of actual experience, by
any known formula or given rules; for while the
experienced horseman may judge approximately
by noting the shape of the face and head, and the
expression of the eyes, he will, as a rule, be unable
to explain the method or rules upon which his

conclusions are based. Like men. horses are of

different dispositions, and exhibit such varied
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characteristics as pride, dignity, intelligence,

stupidity, courage, cowardice, etc. Ueuerally
stated, an intelligent liorse shows considerable

width between the eyes, which latter are very
prominent. The width between the ears is taken
to indicate courage and strength of character;

and roundness and elevation between the eyes,

as denoting a mildness of disposition. A timid
horse is usually narrow between the ears, and a
.stupid one, narrow between the eyes.

Diseases or thl House. No other domestic
animal is so large a sharer with liunianity in the

accidents and dangers incident to modern civi-

lized life as the horse. It is practically a co-

partner with man in every detail of his life and
work, and yet no other animal sulTers so much
from ignorance, abu.se, maltreatment, and quack-

orj'. Jlodern rivili/.ation is doing much to al-

leviate the condition of the less fortunate of his

kind, notably the various societies for the pre-

vention of cruelty to animals. (See Cruelty to
,\.\1M.\LS, PuEVEXTiON OF.) The practice of

veterinary surgery has become one of the most
exacting and advanced of professions, and dis-

eases long considered incurable are now amen-
able to treatment. In Kuropean countries the

horse is an object of governmental solicitude,

as much for his value as a factor in warfare as

for purely humanitarian reasons; and a eareful

census record is kept (particularly in Germany)
of the number, pedignn". and value of tlic horses

throughout each country. The Government of

the United Stales, through its Department of

-Agriculture, alone of all the nations of the world
has compiled a special Report on the Diseases of

the Horse, which is published as a guide and aid

in the cultivation of a proper knowledge of the

carp and treatment of the animal. Below are de-

scri;)pd some of the more prevalent diseases,

whieh will tie found inore fully treated in the
above-named publication.

The Teeih. Dentition covers the period dur-

ing which the young horse is cutting his teeth,

usually from birth up to the age of five years.

As a rule the horse has more difliculty in cutting

the second or permanent teeth than he ha.s with
his first or milk teeth. With regard to the latter

the mouths of young horses should be frequently

p.vamined in order that the milk-teeth may not
remain too long and thiis cause the permanent
teeth to grow in crookedly. Toothache is rare

with the average horse, and then only where a
tooth is allowed to decay, t'sually it is only
ohserved in the molar teeth, and may be discov-

ered by the evidences of pain given by the horse
when feeding or drinking cold water.
Diseases of the Moith. (1) Lampas (q.v.) :

A swelling of the mucous membrane of the hard
palate, projecting in a more or less noticeable

ridse immediately behind the upper incisors. (2)
Stomatitis: .\n inllammntion of the mucous
membrane of the mouth, generally produced liy

irritating medicines, foods, or other substances
such as often follows in the case of city horses
from eating out of ash-barrels. (3) Glossitis:

.An inflammation of the tongue very similar to

stomatitis, both in origin and in symptoms. (4)

Ptyalism. or salivation, is an abnormal and ex-

cessive secretion of saliva, often caused by irregu-

lar teeth, inflammation of the mouth or tongue,

or the use of medicines, and occasionally by the

eating of second-crop clover. (H) Pharyngitis

(q.v.) : An inflammation of the mucous mem-

brane lining of the back part of the mouth, or
pharyn.\. (ti) Paralysis of tlie pharynx, or us it

is more generally called, paralysis of the throat,

is a disease first discovered from the fact that

the animal is unable to eat, and the manger is

found to contain much saliva and frothy food
that has been returned through the nose.

Diseases of the (Ksopiiagis or Gullet. It

will be found in the vast majority of instances ex-

hibiting these diseases that the cause is the intro-

duction into the organ of foreign bodies too large

to p.i.ss, or else that there are jiresenl erosions

and ulcerations of the throat (followed by con-

striction or narrowing of the gullet) caused by
the administration of caustic medicines not thor-

oughly diluted. The designations pharyngeal,
cervical, and thoracic choke are used to denote
where the obstruction is located, the .symptoms
varying according to the position of the agent
responsible for the choke.

Diseases of the Stomach. (1) Stomach
staggers (see Staggers), or gorged stomach (Im-
paction) : Distention of the stomach caused by
food, in which the stomach loses the power of con-

tracting upon its contents. (2) Tympanites ol

the stomach: A disease corresponding to that of

'hoven' or 'blown' in cattle, and frequently due
t« the overloading of the stomach with young,
succulent lierbage. which, after its arrival in the
stomach, liU'rates quantities of fermentation gas
suflicient to distend the stomach .seriously. Over-
feeding is a verj' frequent cause of stomach-bloat,

particularly if the overfeeding is followed im-
mediately by hard work. The symptoms are very
much tlie same as for stomach staggers, and the
treatment must be at once vigorous and im-
mediate. As a rule, cases of this trouble occur
away from the stable. From two to four ounces
of common baking-soda should be given as
quickly as possible, an additional half-ounce of

cayenne pepper being given to aid the stomach
to contract and expel the gas. Charcoal may l>e

given in any amount, and any medicine that will

check fermentation or absorb the gases will be

found usef<il. Cold water dashed with force over
the stomach is frequently an aid. (3) Rupture
of the stomach: If convinced that the diagnosis

is correct it is better to destroy the animal at
once. If, however, there is a possibility of mis-
take, powdered opium in one-dram doses may
be given cvcrj' two or three hours, thus keeping
the stomach as quiet as possible. The ca-se

should be kept under the observation of a skilled

veterinary. (4) Bots: There are so many opin-

ions extant concerning this disease, many of

which are erroneous, that it will repjiy any owner
of stock to make a careful study of it. With
regard to the insect itself, see BoT and Gadflt.
Of the numerous in.sect parasites on solipeds. the

gad-flies (fKstridic) are the most important. The
species responsible for the above-named disea.se

infest chiefly the stomach and duodenum—

a

small gut leading from the stomach. Nearly all

country hor.ses. as well a.s those experiencing

their first year in the city, have the bots, but the

common opinion that bots frequently cause colic

pains is erroneous. If in large enough numbers
they may sadly interfere with digestion. The
animal may not thrive and emaciation may fol-

low, but beyond this thpy are harmless. It is

fortunate that such is the case, for there are no
mpflicines that alTect them: neither acid^.

alkalies, nor anodynes are capable of securing
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their ejection from the stomach. The best that

can be done is to watch for their eggs on the

legs and body of the horse during the late sum-
mer and autumn, and carefully scrape them otf

and burn them. (5) Indigestion : Indigestion

is imperfectly performed digestion, which In the

horse causes symptoms closely resembling those

of dyspepsia in man. A great cause of indiges-

tion with the horse is found in the food itself.

(See section on Care of the Horse.) The teeth are

in many instances to blame, their sharp, irregu-

lar, or decayed condition preventing any perfect

mastication, and causing the animal to swallow
his food before it receives the requisite admix-
ture of saliva. The principal seat of indigestion

is in the stomach or small intestine. It is char-

acterized by an irregular appetite, refusal of

food or gorging, and a disposition to eat unusual
substances, as wood, salt, bedding, and frequent-

ly his own fiEces. The animal loses flesh, and
the skin becomes hard and dry and hide-bound.
The treatment usually consists of a careful regu-
lation of food as regards quality, quantity, and
time of feeding, and an exercise of similar care
as regards the water-supply. The condition of

the mouth and teeth must also be attended to.

and the teeth if sharp or irregular must be rasped
down, or extracted if decayed. If the indigestion
is caused by ravenous eating, the animal should
be fed from a manger sufBciently wide to allow
the spreading of the grain, which will usually
compel the horse to eat slowly. Frequently a
cathartic is given at the outset.

IxTESTix.\L Worms. Worms are very fre-

quently found in young horses, as well as in those
that are weak or debilitated. They almost in-

variably e.xist in horses pastured on low, wet. or
marshy ground, as well as in those that drink
stagnant water. The most common form of in-

testinal worm is the lumbricoid worm, which
closely resembles the common earthworm. It is

white or reddish in color, measuring from four
tn twelve inches in length, and varying in thick-

ness from the size of a rye straw to that of a
cigar, being thickest at the middle and tapering
toward each end. .^t first, slight colicky pains
are noticed, or a vigorous switching of the tail,

and fre<]uent passages of manure : the animal does
not shed its coat, and is hide-bound and pot-

bellied. He will be particularly fond of salt, and
will bite at the woodwork of his stall; the bowels
are irregular, either constipation or diarrhoea
being present. Among the best medicines for
worms are santonin, turpentine, tartar emetic,
infusion of tobacco, and bitter tonics. Whatever
remedy is given, it will be found much more ef-

fective if administered after a long fast, and then
the worm incdicine must be supplemented by
physic to force out the worms. There are many
varieties of worms, the treatment for which is

usually along the lines above described.

PpASMonic OR Cr.\mp Colic is the name given
to colic which is produced by contraction or
spasm of a portion of the small intestines. It is

usually caused by indigestible food: foreign
bodies; excessive drinking of cold water when
overheated; draughts of cold air, etc. To insure
correct treatment, it is very necessary to keep in

mind the type of horse, the force of the attack,
the intervals of ease or \nolent pain, the tem-
perature and pulse, and a frequent attempt to
urinate, which will prevent the confounding of

this with any other fonn of colic. The treatment

indicated is any antispasmodic medicine, of which
probably there is none better than chloral hy-
drate given in a dose of one ounce in a half-pint
of water as a drench. Flatulent colic, tym-
panites, wind colic, bloat, are common among
animals subject to sudden changes of food, care-
less feeding or treatment ; too much green food,
or any other food that has become stale and sour.
Herniw: There are several kinds of hernise, not

all of which, however, are to be regarded as seri-

ous or dangerous. Abdominal hernia;, or rup-
tures, are divided into reducible, irreducible, and
strangulated, according to their condition; and
into inguinal, scrotal, ventral, umbilical, and
diaphragmatic, according to their situation. In
many instances treatment is not necessary; or,

where the hernial sac is extensive, treatment is

ineffective. A good deal will depend on whether
any one is present when the hernia happens,
as to the possibilities of a perfect cure. Umbili-
cal hernia, or diaphragmatic hernia, calls for
the most skilled treatment, and even then little

or nothing can be done.

Acute Inflammation of the Kidneys. The
causes of this disease are many and varied. Con-
gestion occurs from retained products passed
through the kidney's during recovery from inflam-
mation of other parts, or fevers. Detained \irine,

and the possible production of ammonia and
other irritants, are also frequent causes. The
sj-mptoms consist of fever, stiffness of the back,
straddling gait, difficulty in lying down, rising,

or walking in a circle. The recognized treatment
is as follows: Removal of any cause that can be
discovered ; then, if suffering from high fever, the
removal of from two to four quarts of blood,
which should be followed as much a.s possible by
Ihrowing the work of the kidneys on the bowels
and skin. Catarrh, or Cold in the Head: A fluid

discharge from the mucous membraHC. Inflam-
mation, as a rule, extends to the membrane of

the sinuses of the head, and of the larynx and
pharynx, causing the added complication of sore
throat. Frequently the eyes are also affected.

At the first stage of the attack the membrane is

dry and irritable, followed by a watery dis-

charge from the nostrils. Fever, more or less,

makes its appearance, which is usually detected
by placing a finger in the animal's mouth. In
itself the disease is not very serious, but if

neglected, or treated wrongly, may become com-
plicated and dangerous. A few days of cessa-

tion from work, together with pure air and good
food, is regarded as the best treatment. Itoarinp
(q.v. ) : A chronic disease, evidenced by a loud,

unnatural noise in breathing, and caused by an
obstruction to the free passage of the air in some
part of the respiratory tract. External causes
are nasal pol>"pi, thickening of the membrane, the
pharyngeal polypi; deformed bones; paralysis of

the wing of the nostril ; and more than anything
else, paralysis of the muscles of the larynx.

Gruntinfi: A horse is usually first tested by
veterinarians for grunting, when if the fault is

discovered he will be further tested for roaring.

Grunting is a sound emitted during exhalation,

when the animal is suddenly moved or struck at.

Hiyh Bluwiny is distinctly a nasal sound, hut

it must not be confounded with roaring; it is a

habit, and does not constitute unsoundness. In

the same class should be placed whistling and
thick wind. Bronchitis, or Inflammation of the

Bronchial Tubes: While the causes of this disease
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arc of the same order as for other diseases of the
respiratory orftans, some special causes are the
inhahttion of irritatinff jtras or smoke, and iluids

or solids fraiiiing access to the parts. It is aUo
occasionally associated with inllucnza. or fever,

and frei|ui'ntly supervenes a coninmn cold or sore

throat. The animal appears dull, the appetite

is partially or wholly lost, the head hnngs, and
the cough, at first light, is succeeded l>y a high

rasping cough. He prefers to stand with his

head to a door or window to secure fresh air, and
persists in standing. He has more or less tliirst,

and frequently the mouth will he found full of

saliva. The first step in the treatment of the

disease is to secure a pure atmosphere and com-
fortable quarters whenever possible ; a wcUven-
tilated box-stall will be found the best. The
body should be covered with a blanket according

to the season of the year: the legs should be

hand-rubbed until they are warm, then flannel

bandages applied to the knees and hocks. If

the legs cannot be made warm after hand-rub-
bing, take any liniment used for sore throat

and thoroughly rub in, after which tlie legs

should bo covered with bandages. It will be

well to rub the same liniment over the chest, the

elbow, and slioulder-blade; and from the elbow
below, to within about si.v inches of the ridge

of the backbone above. Pleuropncumonid (q.v.),

may attack both lungs, but as a rule one lung
only is affected.

Diseases of the Eye. It is impossible to over-

estimate the value of sound eyes in a horse, for

not only does disease or injury depreciate the
selling price of the animal, but it is a great
source of danger at all times. Some diseases, like

recurring inflammation or moon-blindness, as it

is called, are congenital. The structure of the
eye is that of a spheroidal body, flattem-l behind.

The posterior four-fifths is inclosed by iin opaque,
strong, fibrous membrane, which has on its inner
side a more delicate membrane consisling prin-

cipally of blood-vessels and pigment-cells, which
in its turn is lined by the extremely delicate and
sensitive expansion of the retina. The anterior
fifth of the glof)e of the eye bulges forward from
what would have been the direct line of the
sclerotic, forming a segment of a much smaller
sphere than is inclosed by the sclerotic. There
are four straight muscles of the eye, and two
oblique and one retractor, enabling the eye to
turn inward, outward, upward, and downward,
and when all act together the eyeball is drawn
deeply into its socket. One of the most common
diseases is inflammation of the eyelids, which is

caused usually by exposure, bites, or stings of
insects, pricks with thorns, or by a whip or
club, or as a result of infecting inoculations.
All the known causes may ordinarily be divided
under the following heads: (a) Inflammations
due to constitutional causes; (b) tho.se due to
direct injury, mechanical or chemical; and (el
those due fo inoculation with infecting mate-
rial. The local treatments ordinarily advised con-
sist of astringent, soothing lotions (sugar of lead,

30 grains; laudanum. 2 teaspoonfuls; rain-water—boiled and cooled—one pint) applied with a
soft cloth kept wet with the lotion and hung over
the eye by lying it to the headstall of the bridle
on the two sides. The horse should be fed from
a high manger, so as to help the return of the
blood from the head; and his diet should be laxa-
tive and non-stimulating. For a stye or boil of

the eyelid, the practice is to apply n poultice of
camomile flowers, with the a<ldition of a few-

drops of carbolic acid. The poultice •*liiiulil be
applied in a very thin muslin bag. Wovinds such
as torn eyelids, caused by the horns of caltle, or
perhaps by teeth, or by nails, or the barbs of wire
fences, are also frequent. In such cases the edges
should be brought together as promptly as possi-
ble, so as to secure union witliout any unsightly
distortions. It is an operation that requires ex-
perience and skill.

Lameness. By this is meant any irregularities
or derangements of the functions of locomotion.
There are innumerable forms of lameness, the
sources of many of which are so obscure as to
defy location until the resulting disease has
gained sullicicnt headway to be .serious. In
veterinary nomenclature each two of the legs, as
referred to in pairs, are denominated a biped,
the two fore legs l)eing the anterior biped, and
the two hinder the posterior: the two on one
side are designated the lateral; and either the
front or the hind biped, with the opposite leg
of the hind or the front biped, forms the diagonal
bipod. In health, each i)iped as well as each
individual leg has to perform an equal and uni-
form duty and earn,- an equal share of the total
weight of the body, so that the result ought to
be a regular, evenly balanced, and smooth dis-

placement of the body. According to the rapiditv
of the motion of the animal in different gaits, each
single leg is required at certain moments to bear
the weight which liad the moment before rested
on its congener; or again the logs of one biped
may be required to carry the weight of its op-
posite biped. Beginning with diseases of the
bones as a common source of lameness, the
'splint' (q.v.) will be found to be of the common-
est occurrence. Indeed, a horse which does not
possess one or nmre belongs to a very small
minority. The splint is a bony enlargement on
the cannon-bone, between the knee or hock and
the fetlock joint. Ilinfiboncs (q.v.) usually re-

sult from heavy labor before the animal was of
sufficient age, and consequently before the bone*
were sufficiently ossified: or else from bruises,
sprains, or othcT forms of violence. fypariii

(q.v.), or exostosis of the hock-joint, is a disease
of the most serious kind for many reasons, not
the least of which is the slowness of its develop-
ment and the insidiousness of it growth. Frac-
iures are of less serious consequence in the horse
than in man. but nevertheless they are always a
matter of grave import and demand at once a
most .skillful treatment. Wind-ftnlls (q.v.) is a
name given to the dilated burss found at the pos-
terior part of the fetlock joint. Spniin.i are dis-

eases of the muscles and tendons. Ordinarily the
cause of a sprain may be attributed to a fall or
overstrain, and subsequent soreness, swelling, and
suspension of functions. Rest is the prime es-

sential, the treatment consisting of local ap-
plications, stimulating liniments, counter-irrita-
tion, and occasionally firing. Lameness of the
shoulder from sprain is the most frequent, and is

popularly described as slip of the shoulder. With
draught-horses it frequently is caused by the
effoi^ necessary to move off a heavily loaded
vehicle. In the great majority of cases a rest is

all that is necessary to efTeet a cure. Under the
general classification of diseases of the fetlock,

ankle, and foot are to he found many of the most
ccmmon as well as most fatal (so far as the value
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of the animal is concerned) diseases known to

veterinary science. Many horses are predisposed
to injuries and diseases because of imperfectly
formed feet, in consequence of which they are
peculiarly liable to diseases of this character.

Flat-footed horses are liable to corns, pumiced
.sole, bruises of the sole, and kindred troubles,

owing to the fact that the soles of their feet have
little, if any, convexity. The flat foot has no
arch, so that the' weight of the animal falls on
the entire plantar surface instead of on the wall,

which allows of little, if any, elasticity in the
sole. In clubfoot the feet have the wall set nearly
perpendicular, and consequently the heels stand
high and the fetlock joint is either thrown for-

ward or knuckled, and the weight of the animal
is thrown onto the toes. In crooked foot one
side of the wall is higher than the other, causing
the animal to be pigeon-toed as well as making it

'interfere.' Interfering is when one foot in

action strikes the opposite leg. Knucklinfi is an-
otlier fault, which causes stumbling, and while not
always an unsoundness in itself, yet frequently
leads to fracture of the pastern. It is a partial

dislocation of the fetlock joint, and is caused
more often by heavy work in hilly districts or
fast work on race-tracks or hard roads than any-
thing else. The principal remedy for all faults

of conformation will be found in suitable horse-

shoeing; which subject is discussed at some
length under Horseshoeing. Uprains of the
fcllock are the consequence of knuckling or any
diseases which interfere witli pro]icr locomotion,
such as, navicuUir disease, chronic laminitis,
contracted heels, side bones; or s\ich external
causes as a rut or hole in tlie road, or any acci-

dent which causes the animal to fall. For slight
injuries cold-water bandages and a few days' rest
will be found sufficient. Should there be severe
lameness or much swelling, a stream of cold
water ])laying upon the leg will be found very
beneficial. On the subsidence of the inllammation
a blister should be applied to the joint. When
the shoe of the hind foot strikes the heel or
ipiarter of the fore foot the animal is said to
overreach, a trouble common to trotting and
running horses. When the hind foot catches well
back on the heel of the fore foot the horse will
frequently be thrown on his knees or the shoe
torn from the fore foot, an accident known collo-

quially as firahbinq. The art of the shoeing smith
is demanded, if future injuries are to be avoided.
Wounds should be dressed wiiti tincture of aloes,
oakum, and a roller bandage: and in any case the
animal should never be driven at a ver\' fast gait
unless his heels and quarters are protected with
quarter-boots. Heavy or draught horses are
liable to calk wounds, caused from tramping
either on themselves or each other. Good shoe-
ing and the use of hoots will be found the best
remedy. Qtiitlors (q.v.) have been authoritative-
ly divided into four classes: (a) Cutaneous quit-
tor; (b) tendinous quittor: (c) subhomy quit-

tor; and (d) cartilaginous quittor. Thrnsh
(q.v.) is more coiumon with draught-horses than
any other breed, and is usually caused by a filthy,

ill-kept stable. Corns are injuries to the living
horn of tlie foot, appearing in that part of the
sole which is included in the angle between the
bar and the outside wall of the hoof. They are
described, according to the character of the con-
ditions which follow the primary injury, as the
dry, the moist, and the suppurative. The dis-

ease is confined almost exclusively to the fore feet,

because of the greater weight which they support,
and because the heel of the fore foot in action
first strikes the ground and thus receives much
more shock or concussion than the heel of the
liind foot, in which the toe lirst makes contact
with the giound. Faulty shoeing is the great
predisposing cause, or else the presence of small
stones or other objects between the sole and shoe.

Lameness caused by bruises of the frog is best
treated by putting the foot at once in a bath of

cold water in order to prevent suppuration, which
will frequently be effective if the disease is

caught at the beginning. If suppuration, how-
ever, has already conunenced, the horn of the frog

and of the bars and branches of the sole, if neces-

sary, is to be pared thin in order that the foot

may be poulticed and all pressure removed. When
the lameness has subsided and the exposed part
covered by a new layer of horn, the foot may be
shod. Punctured wounds of the foot are of every-
day occurrence, and when they, as frequently
happens, involve the more important organs con-

tained in the hoof, no disease or wound can be
more serious, ilost frequently a 'picked-up' nail

is the cause of trouble, and again the wounds nuiy
happen from sharp pieces of rock, glass, wire,

etc. The nearer the injury is to the centre of

the foot the more po.ssihilities there are of dis-

astrous results. Punctured wounds of the an-
terior parts of the sole are the more dangerous
because of the possibility of injury to the coffin-

bone, the most serious wounds being those which
puncture the centre of the foot. Sometimes it

happens that a nail has penetrated the frog and
remained there for several days without causing
lameness, the first evidence of an injury betraying
itself when the foot is being cleaned. It must
be remembered that if the injury is not too deep,

suppuration will be established before lameness
develops, so that the feet should always be most
closely scrutinized. Should the coffin-joint have
been penetrated either by the external cau.se or
by the process of suppuration, an acute inflamma-
tion of the joint will follow, which will be in-

variably accompanied by high fever as well as
loss of appetite. The treatment recommended in

all cases of punctured wounds is the thinning
down of the horn near the scat of injury, a free

opening created for the escape of suppurated mat-
ter, and the foot itself placed in a poultice.

Where the injury is not serious, recovery in a
few days' time is ordinarily assured ; but where
serious injuries have been inllicted, the foot

should be treated to a cold batli or the stream
of cold water described in the treatment for

quittor (q.v.). Contracted heels, or, as it is more
frequently called, hoof-bound, is common among
s:iddle-horses and those kept on hard floors in

dry stables. Ordinarily, but one foot is aflfected

al a time, and it affects the fore feet principally.
The disease itself is an atrophy or shrinking of
the tissues of the foot, which diminishes in par-
ticular the diameter of the heels. Another very
prevalent cause is faulty shoeing, although it

sometimes happens that it results from other dis-

eases of the foot, as, for instance, thriish. side

bones, corns, etc. The disease is indicated by a
pinched and shrunken frog, high heels, long bars,

straight walls, and hoof so dry that it is almost
impossible to cut it. The treatment consists

first of all of preventive measures. The feet are

kept moist and the horn is prevented from drying
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out b,v the use of moist sawdust, occasional poul-

tices of boiled tuiuips, and a free use of greasy
liuof oiiiliiients to the sole and walla of the feet.

<'arcful slioeiiip, however, will he found to be one-

half of the cure. Santicratks may happen on
any part of the wall, allhouyli usually they ap-

pear directly in front and are called toe-cracks,

or on the lateral parts of the walls, and are
known as qiiarler-cracks (q.v.). The latter U9U-
iilly airi'ct the fore feet, ami the former the hin.l

feet. .\ sand-crack, which is a solution of con-

tinuity or fissure in the horn of the wall of the

loot, may be superficial, involving only the outer
parts of the wall, or it may be deep, involving

the whole thickness of the wall as well as the

soft tissues beneath. The disease is most serious

when it involves the coronary band: and may be
further complicated by hemorrhage, inflammation
of the lamimr. suppuration, and gangrene. The
predisposing cause of sand-cracks is the relative

<lr_\Tiess of the horn, although excessive dryness is

not more dangerous than alternate changes from
damp to drj'. Other predisposing causes are
heavy shoes, large nails, and bad shoeing in gen-

oral, together with such disea.ses as canker, quit-

tor, and suppurative corns. Very little can be
done in the way of prevention, but the suppleness
of the honi may be maintained by the use of oint-

ments, damp lloor. bedding, etc.. as well as by
proper shoeing. .After the (issure has made its

appearance, all efl'orts shoiild be directed to pre-

vent its growing longer and deeper, the usual
method being to arrest all motion in the edges.

A very simple appliance for holding the borders
of a toe-crack together is the vachette clasp.

They are nnide of still' steel wire and are strong
enough to prevent all motion in the borders
of the crack. Where these instruments can-

not bs obtained a good substitute is to drill a
hole throjigh the horn across the fissure, and close

the crack by means of a thin nail made of tough
iron and neatly clinched at each end.

Care of the Horse. Careless and improper
feeding and watering are responsible for most of

the digestive disorders with which the horse may
be troubled. With the horse, digestion takes
place principally in the intestines, and in select-

ing fooii for a horse the anatomical arrangement
of its digestive organs and the physiological func-
tions they perform should be carefully studied.

.-Ml food should be wholesome and clean: the
animal shovild be fed regularly, and because of
liis small stomach, in ismall quantities, and fre-

quently. A horse should never be fed too soon
after a hard dav's work. He may be given a small
quantity of hay. but one or two hours .should

elapse before he gets his regular meal. When it

is contemplated to change the food, care should
be taken to make the chanfre very gradually, and
in any case, the quantity of food given nuist be in

n direct proportion to the amount of labor per-
formed. Should the horse stand .several days in
the stable, his food should be of a more laxative
nature. The following foods are considered the
best: The best hay for horses is 'timothy.' but
care should be taken that it is about one year
old. of a greenish color, and possessing a sweet
nroma. A horse fed on grain should be allowed
from ten to twelve pounds of good hay a day.
Straw should not be fed unless cut and nii.xed

with hay and crushed grain. Wieat and rye
chaff should never be used. Of the grain foods,

oats easily take the precedence. The best oats

are one year old, plump, short, hard, bright, and
sweet. Iliey are given either whole or crushed.

A fair allowance for the average horse is about
twelve quarts of good oats a day. Wheat and
rye should not l>e used except in small quantities

and mixed with other grains or hay. The bran
of wheat is the one most u.sed, although its value
is variously estimated. It is always fed with
other grains and tends to keep the bowels open.

Maize or corn is not suitable as an exclusive food

for young horses, owing to its deliciency in .salts.

Corn on the cob is generally used as food for

horses atVected with 'lanqms.' It is better given
ground, and fed in quantities of from one to two
quarts at a meal, mi.xed with crushed oats or
bran, l^inseed is occasionally fed with other

foods to improve the condition of the skin and
keep the bowels open. It is of particular service

during convalescence. Steamed or boiled roots

and potatoes are frequently used as an article of

food, but carrots make the best diet, partiriilarly

during sickness, (irass is the natural food of

the horse, but it is not sullicient to keep it in

condition for work. The amount of water re-

quired by the horse varies according to the char-

acter of his food: but roundly staled, about eight

quarts a day will be a fair average. When rest-

ing, water should be given three times a day;
when at work, more frequently. The very prcva-

hnt impression that when a horse is warm be
should not lie :il!owed to drink is very erroneous.

No matter how warm a horse may be, it is always
safe to allow him from six to ten swallows of

water. The danger is not in the water, but in

the e.xcessi\e quantity that the animal will take
when warm, if not restrained. It should never

be given when ice-cold. A water-trough should
always be ]daced in such position that the sun
may shine on it during the winter mornings.
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HORSE. A miner's term, applied to any in-

truded material which is the apparent cause of

a sudden interruption in the continuity of a

mineral that is being quarried, as when a dike

of igneous rock cuts across an ore body. In

vein-mining a detached mass of rock or spar

which fills the vein is called a horse, while col-

liers apply the term to the shale which replaces

the coal-bed, as well as to such interruptions as

seem to have been the channels of small streams,

and wliicli were subsequently filled up by the clay

that formed the roof of the coal.

HORSE. On shipboard, an iron jackstay or

rail used as a traveler's guide or securing bar,

usually called a horse-rail. Also the old name
for a foot- rope on a yard; and the secondary

foot-rope at the end of" a yard is still called the

Flemish horse.

HORSE, Fossil. Remains of horses, often of

extinct species, have been found in the cave-beds,

liver-gravels, bone-licks, and loess deposits of

the Quaternary Period, or 'Age of JIan,' in almost

all parts nf the world. In the more ancient de-

posits of the Tertiary Period, or 'Age of Mam-
mals,' have been fovmd remains of a series of

ancestors of the horse, which illustrate the evo-

lution of this race through this entire geological

period, a time probably of some millions of years.

Fossil horses of the Age of ilan are much like

the existing species, and are included for the

most part in the same genus (Equus). They
have been found in Europe, Asia, Africa, Xorth
and South America, but none in Australia or

in the Oceanic islands, except in those which, like

the British Isles, were joined to the continental

mainland during the early part of the Quaternary'

Period. With these exceptions the animal was
of world-wide distribution, and inhabited espe-

cially the open grassy plains and high plateaus

of the interior of the great continents, at the be-

ginning of the Age of Man. All these races

were at first wild.

In the Xew World they became extinct. When
the Spaniards first invaded the two Americas
they found no horses, wild or domesticated. The
Indians, who had domesticated the llama, the

alpaca, and the dog. knew nothing of the horse,

and were astonished and terrified at the sight ot

(he strange and unfamiliar animals which the

newcomers rode. Yet, when introduced by the

white races, the horse ran wild and flourished

and increased greatly in the same regions where
its native co\isins had formerly lived, showing
how well the country was suited to their needs.

Why the earlier native horses became extinct is a

problem not yet solved.

In Central Asia, two wild races, Przewalsky's

horse and the Asiatic wild ass, or kiang (q.v.),

persist to the present day; others were domesti-

cated by man in the earliest times, and their use

in Chaldea and Eg^-pt for draught and riding

is depicted in the ancient nniral paintings. In

Africa the larger species became extinct, but the

smaller zebras still survive in the southern part

of the continent, and the .\frican wild ass in

the northern part (Somaliland)

.

The wild species of Europe, a small race, short-

legged and shaggy-haired, was domesficated by
man, for it is represented in rude prehistoric

drawings scratched on bone or ivory by men of

the Xeolithic or Polished-Stone Age.
The domesticated horses now in use are chiefly

derived from the Asiatic race, but it is probable

that in some breeds there is a considerable strain

of this European species or variety, and it is

possible also that African races may have been

domesticated and to some extent mixed w ith the

Asiatic species. The existing wild horses of

North and South America, the broncos and nms-
tangs, are descendants of the animals brought

over by the Spaniards; but it is possible that in

South America some survivors of the native races

still existed at the time of the discovery of the

continent, and mixed with the introduced species

when it ran wild.

In general, only fragmentary specimens, parts

of skulls, bones, or teeth of these extinct horses

have been found fossil, so that their characters

are very imperfectly known. A number of com-

plete skeletons were found in Texas in 1899, one

of which was placed in the American Museum of

Natural History, New York. This species, Equus
Scotti, was of the size of a trotting horse, but in

proportions more like a zebra, with deep jaw,

short neck and legs, and small feet. Another
e.xtinct species, the Hippidiura of Argentina and
Patagonia, was large-headed, with extremely

short and stumpy legs and feet, exaggerating

some of the peculiarities of the Shetland pony,

although of larger size.

TF.RTiAKy AxcESTOBS OF THE HoRSE. The his-

tory of the evolution of the horse through the

Tertiary Period affords the best-known illustra-

tion of" the doctrine of evolution by means of

natural selection (q.v.), and the adaptation of

a race of animals to their environment. The
ancestry of this family has been traced nearly as

far back as the beginning of the Tertiary without

a single important break. During this long pe-

riod of time, estimated at nearly three millions

of years, these animals passed through important

changes in all parts of the body, but especially

in the teeth and in the feet, by which they be-

came adapted more and more perfectly to that

particular environment, namely, the open plains

of a great plateau region with their scanty

stunted herbage, which are the natural habitat

of the modern horse.

Equixe Ch-^vractebistics. The horse (includ-

ing under his name the asses and zebras, as well

as the true horses—see Equid.s:) is unique among
modern animals in the fact that it walks on the

extreme tip of the central digit of the foot, cor-

responding to the middle finger-nail of man,

and that all the remaining toes have completely

disappeared. The feet are greatly elongated, so

as to equal the other segments of the limbs in

lemrth, and to raise the animal much higher

above the ground than if he walked, as does a man
or a bear, on the sole of the foot. In each foot

the first and fifth digits (thumb and little finger)

have completely disappeared and left no trace,

while of the second and fourth digits only a small

slender rudiment exists which represents the

metapodial. or bone of the palm, and is called a

'splint.' These two splint-bones lie closely

against the cannon-bone, or metapodial of the

central digit, and are not indicated on the sur-

face of the foot. Tlie modern horse is therefore

one-toed.

The teeth are equally peculiar. There are six

grinding teeth in a closely set row on each side
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of each jaw; the crowns of these are very much
elongated, so that they can be pushed \ip in their

sockets as fast as they wear away at the grinding
surfai*. The grinding surface displays a com-
plicated pattern caused by infoldings of the
enamel of the tooth, the enamel edges being sup-
ported on one side by the dentine of the tooth, on
the other by a similar substance called cement,
de|)0sited on the outer surface of the unworn
enamel before the teeth are extruded from the

gums. This arrangement secures at all stages

of wear a series of hard enamel ridges projecting

a little above the surface of the softer dentine

and cement, and makes a remarkably ellicient

grinder for the h.ard. dry grasses which are the
natural food of the horse (q.v.). In the series

of animals which lead up to the modern horse,

we can trace every step in the evolution of these

marked peculiarities of teeth and feet, from an
ancestor so little suggesting the horse that when
first found it was named by Richard Owen, the
greatest comparative anatomist of his time,

Hyracotherium, or "coney-like beast.' Its rela-

tion to the horse was not at all suspected, and
was recognized by Huxley and Marsh only when
the series of intermediate stages between Hyra-
cotherium and the mmlern horse was discovered.

Tliis first ancestor of the horse line is verv much
more like the contemporary ancestors of other

lines of descent, and indicates how all the mod-
ern quadrupeds have diverged from a single type,

each becoming adapted to its especial mode of

life.

Stages in the Evolutiox Series. The Hyra-
cotherium (renamed Eohippus) of the Lower
Eocene was a small animal, no larger than the
domestic cat, with four complete toes on each
fore foot, and three on each hind foot. There is

reason to believe that the still more ancient

ancestors of this and all other mammals had five

toes on each foot, and in the Hyracotherium fore

foot we find a splint-bone representing the miss-

ing first digit or thumb, while in its hind foot

there is a splint-bone representing the missing
outer or fifth digit, but here no trace is left of

the innermost (first) digit. Tlie proportions of

the skull, the short neck and arclied back, and
the limbs of moderate length, were very little

hor.se-likc, recalling some modem carnivorous
animals, especially the civets. The teeth, short-

crowned, covere<I with low rounded knobs of

enamel, suggested those of monkeys and of pigs,

but not at all the long-crowned complicated
grinders of the horse. Beginning with this small
and primitive animal, eleven stages have been
recognized from as many successive formations,
showing the gradual evolution of the race into its

modern form. Each stage is characteristic of its

particular geological horizon. Some have been
found in several parts of the world, but by far
the most complete and best-known series comes
from the Tertiary Bad Lands of the Western
States. Besides the main line of descent, which
has led into the modem horses, asses, and zebras.

there were also collateral branches, which have
left no descendants. Only the more important
stages can be mentioned here.

The successors to the Hyracotherium were the
Protorohippus and Orohippus of the Middle
Eocene. A complete skeleton of the former animal,
from the Wind River Valley. Wyoming, is in the
American ^luseum of Natural History in Xew
York City. It is about the size of the kit-fox.

and much like its predecessor, the Hyracothe-
rium, except that the splint representing the fifth

digit in the hind foot has <lisappeared.

In the Upper Eocene the Epihippus occurs, but
only fragmentary specimens have been found.
These show that the middle toe was Iwcoming
more prominent, and the side toes, especially the
outer toe of the fore foot, were quite slender.

Contemporary with this animal was the very
much larger Paheotherium of Europe, related

to the horses, but not in the direct line of de-

scent.

In the Oligocene is found Mesohippus, of which
several complete skeletons are known. The vari-

ous si)ecies range in size from that of a red fox

to a mastiff. There arc but three toes in each
foot, the outer digit of the fore foot being now
reduced to a splint-bone, and no longer appearing
as a separate toe. The central toe in both fore

and hind feet is much larger, and the side toes,

although they still reach the ground, are quite

slender, and can support but a small part of the
weight of tlie animal.
The teeth are of the crested or 'lophodont' type,

the crests higher and sharj)er than in the preced-

ing genera. This constitutes the necessary inter-

mediate stage in the conversion of the low. round-
knobbed or 'bunodont' crown into the high, sharp-
ly crested crown with cement bracing, which
characterizes the later horses. See Tooth.

In the Miocene is found Protohippus, in which
the side toes, althougli still complete, are ex-

tremely small and slender, and do not reach the

ground. They can therefore no longer assist in

supporting the weight of the animal, and are

merely useless rudiments. Various species range
from the size of a mastiff to that of a Shetland
pony. The teeth in this animal are much more
like those of the modern horse: the crown is

greatly lengthened, tlie crests or ridges being
higher and more complicated, and the 'valleys'

between the ridges are filled up with a material
{'cement') approximating the dentine in texture

and hardness. A new and very effective method
of grinding is thus begun, for when the sharp
enamel crests wear down, they form a double
ridge of enamel supported within by dentine and
without by cement : the two latter are softer than
the enamel and wear away more rapidly, leaving

it as ,a sharp projecting ridge, continually re-

newed with the wear of the tooth. The tooth is

pushed up from the jaw as fast as it wears off

on the grinding surface, so that it becomes an
efficient grinder for those hard, siliceous grasses

which would rapidly wear down .a tooth of the

old pattern to a useless stump.
In the Pliocene lived the Pliohippus. of which

very little is known, exeejit that it was either

one-toed or had the side toes reduced to extreme-

ly small rudiments, and the teeth were much like

those of Protohippus, which it a little e.xceeded

in size.

In the Pleistocene is fojind the modern genus
Equus. of larger size, with but one foe on each
foot, the lateral digits represented by splint-

bones, and with teeth longer-crowned than those

of Protohippus. enabling the animal to grind hard
grasses still more efficiently. Extinct species

have been found in Europe, Asi<a, Africa. North
and South .\merica. as we have seen .above.

Meani:«o of the Cjianoes in Feet and Teeth.
Along with the disappearance of the side foes

in the evolution of the horse there is a consider-
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able increase in the proportionate length of the

limbs, and especial!}- of t!ie lower part of the leg

and foot. The surfaces of the joints, at first more
or less of the ball-and-socket kind, permitting of

free motion of the iinib in all directions, become
keeled and grooved like a puiley, thus permitting
free motion forward and backward, but limiting

the motion in all other directions, and increasing
considerably the strength of the joint. By this

means the foot is made more efficient for locomo-
tion over a smooth, regular surface, but less so
over very rough ground, of little use for striking
or grasping, or the varied purposes for which the
feet of many-toed animals are used.

The increased length in the lower leg and foot
increases the length of the stride without decreas-

ing its quickness, for the heaA-y muscles of the

leg are chiefly in the upper part, and to increase
the length of the lower part changes the centre of

gravity of the limb veiy little, and it consequent-
ly swings to and fro from the socket nearly as
fast; for in an ordinary step the leg swings like

a pendulum, and the speed of the swing is regu-
lated l>y the distance of the centre of gravity
from the attachment, as that of a pendulum is by
the height of the bob.

To increase the length of lower leg and foot

will therefore give the animal greater speed: but
it puts an increased strain on the ankle and toe

joints, and these must lie strengthened corre-

spondingly, by converting them from ball-and-

socket joints to 'ginglvmoid' or pulley joints.

Additional strength, likewise at the expense of

flexibility, is obtained also by the consolidation
of the two bones of the forearm (ulna and
radius) and leg (tibia and fibula) into one. the
shaft of the lesser bone practically disappearing
while its ends become fused solidly to its larger
neighbor.

Corresponding with the increase in length of
limb, it is necessary for a grazing animal that the
head and neck should increase in length in order
to enable the mouth to reach the ground. So in

the modern horse we find the neck and head much
elongated when compared with the little Hyra-
cotherium. and this elongation ha.s taken place at
equal pace with the elongation of the less. The
reduction and disappearance of the side toes,

and the concentration of the step on the single

central toe. serve likewise to increase the speed
over smootli ground. The soft yielding surface
of the polydactyl foot is able to accommodate
itself to a rough, irregiilar surface, but on smooth
ground the yielding step entails a certain loss of

speed. An illustration is afforded by the pneu-
Tuatic tire of a bicycle; a 'soft' tire accommodates
itself to a rough road, and makes easier riding,

but a 'hard' tire is faster, especially on a smooth
road. Similarly the hard, firm step from the
single toe allows of more speed over a smooth
surface, although compelling the animal to pick
its way slowly and with care on rough, irregular
ground.
The change in the character of the teeth from

'brachydont.' or short-crowned, to 'hypsodont,' or
long-crowned, enables the animal to subsist on the
hard innutritions grasses of the i\ry plains, which
require much more thorough mastication before
tliey can he of any use as food than do the softer
green foods of tlie swamps and forests.

A]] these changes in the evolution of the horse
are adaptations to a life in a recion of level,

smooth, and open grasisy plains, which are the

natural habitat of the horse. The race, better
fitted at first for a forest life, has become more
and more completely adapted to live and compete
witli its enemies or rivals under the conditions
which prevail in the high, dry plains of the in-

terior of the great continents. The great increase
in size, which has occurred in almost all races
of animals whose evolution we can trace, is de-
jiendcnt on abundance of food. A larger animal,
as may be shown on ordinary principles of me-
clianics, requires more food in proportion to its

size than does a smaller one, in order to keep up
a proper amount of activity. On the other band,
a larger animal is better able to defend itself

against its enemies and rivals. Consequently,
as long as food is abundant, the larger animals
will 'nave the advantage over their smaller breth-
ren, and by the laws of natural selection the race
will tend to become continually larger until a
limit is reached when sufficient food becomes
difficult to obtain, and the animal is compelled to
devote nearly all its time to getting enough to
eat.

Cause of the Evolutiox. The evolution of
the horse, adapting it to live on the dry plains,
probably went hand in hand with the evolution
of the plains themselves. At the commencement
of the Age of Mammals the western part of the
North American continent was by no means so
high above sea-level as now. great parts of it

had but recently emerged, and the Gulf of ilesico
.still stretched far up the valley of the Missis-
sippi. The climate at that time was probably
very moist, warm, and tropical, as is shown by the
tropical forest trees found fossil even as far
north as Greenland. Such a climate, with the
low elevation of the land, would favor the growth
of dense forests all over the country, and to such
conditions of life the animals of the beginning
of the mammalian period must have been
adapted. During the Tertiary the continent was
steadily rising above the ocean level, and at the
same time other influences were at work to make
the climate continually colder and drier. These
conditions restricted and thinned the forests,

and caused the appearance and extension of open
grassy plains. The ancient forest inhabitants
must then either retreat and disappear with the
forests, or adapt themselves to the new conditions
of life. The ancestors of the horse, adopting the
latter course, changed with the changing condi-
tions, and the race became finally—as we see it

to-day—one of the most highly specialized of ani-
mals in its adaptation to its peculiar environ-
ment. At the end of the Age of Mammals the
continents stood at a higher elevation than at
present, and there was a broad land connection
between Asia and North America, as well as
those now existing. At this time the horses be-

came cosmopolitan, and inhabited the plains of
all the great continents, excepting Australia.

It is a question whether the direct ancestry of

the modern horse is to be searched for in Western
America or in the little Icnown interior plains of

Eastern Asia. It is also unknown why the vari-

ous species which inhabited North and South
America and Europe during the early part of the
Age of Man should have become extinct, while
those of Asia (horse and wild ass) and of Africa
(wild ass and zebra) survive. Man since his
appearance has played an important part in the
extermination of the larger animals: but there is

nothing to show how far he was responsible for
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the disappearance of the native American species

of horse.

Parallel Evolution is Other Races. It is

intcrc-'tinp to obsor\'e that while the evolution of

the hor^e was pro<;ressin;; <lurin;; tlie Tertiary

period in North America another group of hoofed

animals, now extinct, the Litopterna, in South

America e%-olved a race adapted to the broad

plains of Argentina and Patagonia, and singu-

larlv like the horse in many ways. These ani-

mals likewise lost the lateral toes one after an-

other, and concentrated the st^p on the central

toe: Ihey also changed the form of the joint-sur-

faces from ball-and-socket to pulley joints; they

also lengthened the limbs and the neck; and they

also lengthened the teeth, and complicated their

pattern; but, unlike the true horses, they could

not form cement on the tooth, and it was by no
means so efficient a grinder. This group of ani-

mals, native to South America, became totally

extinct, and were succeeded by the horses, which

immigrated from North .-Vmerica, which in their

turn became extinct l)eforc the appearance of

civilized man. JIany of the contemporaries of

the horse in the Northern Hemisphere, such as

the camels in America, the deer, antelopes, sheep,

and cattle in the Clld World. Avere likewise length-

ening the limbs, lightening and strengthening the

feet, and elongating the tooth-crowns, to adapt

themselves to the changing conditions around

them, but none paralleled the horse's evolution

quite so closely as did the pstudo-horses of Sotith

.\mericn.
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HORSE-ANT. A popular name for certain

hymenopternus insects forming the family Mutil-

lidir. They are also known as 'cow-ants,' 'cow-

killer ants.' 'solitarj- ants,' and 'velvet ants.'

Although they resemble the true ants, they are

more closely related in structure to the social

wasps, in spite of the fact that they are not

winged, and are solitary in their habits. They

are ferocious stingers, and are clothed with hair,

which is frequently brightly colored—often bright

red. In their early stages some and possibly all

are parasitic in the ne^ts of wild bees.

HORSE ARTIXLERY. Cannon for use with

cavalrj- troops nr Hying columns of any kind

where great mobility is required. In horse artil-

lery all the personnel is mounted, and t'ne pun
is lighter than the ordinary field pun. Horse

artillery must 'ne mobile enough to keep up with

the cavalry in attack and pursuit. When cavalry

charges cavalry, the horse artillery takes up a

position and fires upon the enemy's horse. In suc-

cessful attack it follows its cavalry; in defeat it

covers retirement.

In the English Army, which in 1900 had 18

batteries of horse artillery in the home establish-

ment and 11 in India, the gun used is the 12-

pound breech-loader, calibre thrw inches, tiring

shrapnel (q.v.), shell, and case-shot. See Artil-
lery; Field .Vrtillkhy.

HORSE-BOT. The bot-rty of the horse ( Qaa-
trophHus Kyiii). See Hot.

HORSE-CHESTNUT (so called probably
from the large size ol the nuts; less plausibly ex-

plained from the former use of them when ground
as food for horses), JEseulus. A genus of trees

of the natural order Sapindacex in which the

£
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leaves are large opposite digitate ; flowers with five

spreading unequal petals, and the capsule leath-

erj-, three-valved, and covered with soft spines.

The seeds, of which there are from one to three

in each fruit, are large and somewhat resemble

chestnuts; but the habit of the trees, its leaves

and flowers, are verj' unlike those of chestnuts,

with which it has no botanical atfinity. The
common horse-chestnut (.Esculus Bippocas-

tanum ) is a much esteemed ornamental tree, very

frequently planted whenever the climate is suit-

a'ole, on account of its rich foliage and its erect

racemes of beautiful reddish-white flowers, which

are produced on the extremities of the branches,

and contrast admirably with the dark preen of

the leaves. It is sup-

posed to be a native

of Persia or some
parts of the East, and
was introduced into

Western Europe from
Constantinople at the

end of the sixteenth

century. It attains a

great size, sometimes
rising to the height of

100 feet, and extend-

ing its branches very

widely. Sometimes
they droop almost to the ground. The leaves

have long stalks, and five to seven obovate
wedge-shaped leaflets. The wood is soft, not

very strong, nor very durable in the open air;

but is used for many ordinary- purposes, and by
carvers, turners, etc. The hark is bitter and
astringent, contains a bitter principle called

<csculine. and has been used in tanning and dye-

A!i^,o,'J,,//.'.^

HORSE-CHE^TSUT FROT.
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ing. The seeds are unpleasantly bitter, and con-
tain so much of the saponaceous substance pe-
culiar to this natural order that when reduced
to powder they may be used for washing. Tliey
contain, however, a large quantity of starch,
which may be extracted and freed from bitterness
by means of an alkaline solution or repeated
washing. This starch is prepared on a large
scale and at a cheap rate in France. Horse-
chestnuts have long been eni])loyed in various
countries as food for oxen, sheep, swine, and
horses, all of which are fond of them, and grow
fat upon them.

In the other species of .^?:sculus which are na-
tives of North America the foliage is ver}' simi-
lar to that of the common horse-chestnut. Both
the leaves and fruit of the American buckeye
{.Hsculiis glabra) are poisonous. This tree
ranges from Penn.sylvania to Alabama, and west
to Kansas and Texas. North America possesses
a number of other species w-ith very similar fo-

liage, smaller flowers, and smooth fruit. In Cali-
fornia the seeds of .Esculus California are used
as food by some Indian tribes, as are those of
jSscuUis turhinata in Japan. The seeds of
^Esmliis pariiftora, the edible buckeye, are eaten,
either boiled or ro.isted. This species is a shrub
with long and beautiful racemes of fragrant
white flowers, which have long projecting sta-

mens. It is a native of the Southern States.
^J^s<:iilus Indica is a lofty tree which grows at
elevations of 8000 to lo'.OOO feet in the Him-
alayas, and produces seeds very similar to these
of the horse-chestnut, which, although bitter, are
eaten in time of scarcity.

HORSE-CREVALLE, kre-val-la'. See Ca-
VALi,-y

.

HORSE FAIR, The. A well-knoivn painting
by Rosa Bonheur, exhibited at the Salon of 1853.
After passing through several hands it formed
part of the Stewart collection, and was finally
purchased by Cornelius Vanderbilt, and pre-
sented by him to the Jletropolitan iluseum. New
York, where it now hangs. Tliere are several
replicas by the artist in England, and an en-
graving of the painting by Landseer. The canvas
shows a number of horses in motion, some with
riders, some led. and some free.

HORSE-FISH, or Horsehead. See Moon-
fish.

HORSE-FLY. See Gadfly.

HORSE-FOOT SNIPE. See Turnstone.

HORSE-GENTIAN. A North American
medicinal plant. See Feverwort.

HORSE GRENADIERS. See Mounted Ix-
F.^XTRV.

HORSE GUARDS. The military headquar-
ters of the Urifish Armv. and the office^ of the
Field-Marshal Commander-in-chief, War Office,
Pall Mall, London, S. W. It is a term used to
distinguish the purely military' part oi the army
organization from that of the civil authority,
the Secretary of State for War. The oldest
cavalry regiments of the British Amiv .nre .tIso

known as the Horse Guards, the term' including
the Oxford Blues, first raised by the Earl of
Oxford in IfifiO, and now stvled the Royal Horse
Guards, or The Blues; and' the First and Second
Regiments of Life Guards (q.v.), organized in
16HI-62.

HORSE LATITUDES. See Calm Latitudes.

HORSELESS CARRIAGE. See Automo
bile.

HORSE-MACKEREL. A name given to sev-
eral species of fishes of the family Carangidae,
and especially, in Great Britain, to the scad
{Trachurus trachurus) , and in the United States
to the crevalle (Caranx hippos). The carangids
are all trim, vigorous fishes, and are peculiar
in that the teeth, when present, are villiform
or conical. Usually the scales are very small,
or they may be altogether wanting. In many
instances the lateral line is entirely or par-
tially armed with shield-like, overlapping plates.
(See Fig. 2. on the Plate of Hor.se->I.\ckerel, ac-
companying this article.) The horse-mackerels
are distributed over all seas except tlie polar, and
their remains go back to Cretaceous time, while
they are profusely represented in marine strata
of Eocene date. They sometimes gather in enor-
mous shoals, and are captured in va.st quantities
in seines. They are carnivorous, and swift and
fierce in pursuit of lesser fishes. Their fle.sh is

excellent food. The typical genera are slender,
compressed, mackerel-like fishes, but the family
includes many others of different form, such as
the amber-fishes (Seriola), the pilot-fishes (Nau-
crates), the mooniishes (Vomer and Selene),
and the pompanos. These are described indi
vidually under their names elsewhere. Consult
Goode's American Fishes (New York, 1888) ;

Gunther, Introduction to the Study of Fishes
(London, 1880).

HORSEMANSHIP. The art of managing
horses. It is to the Greeks that we must look for
our first knovvledge of the history of horseman-
ship, for when primitive man first ventured upon
the back of a captured horse is, at' the best, a
matter of conjecture. The 'bit' could not have
been known before the age of bronze, but un-
doubtedly the first horsemen employed a halter
or thong of rawhide passed through the aniflial's

mouth in order to direct and control it. Accord-
ing to the evidence of the Egyptian monuments,
bit. bridle, harness, and chariot were employed;
and we know from other sources that the bridles
of the early hor.semen of Egypt and Asia were
considerably decorated with tassels, crests, and
embroidery, in a manner both rich and elaborate

;

but anything approaching the modern saddle was
unknown to either Egyptian, Assyrian, or Per-
sian. Instead, a decorated and fringed cloth
fastened to the animal by a girth was employed
to afford the horseman a seat. The warlike
tribes occupying the northern border of Greece
are credited with the introduction of horseman-
ship .imong the Greeks, among whom the art was
held in very high esteem. Horse-races were a

conspicuous feature of their festivals and games:
a noteworthy feature in connection with which
was the fact that the tact and judgment of the
rider was frequently a more important factor in

gaining the decision than the superiority of the
horse. The Athenians were especially devoted to
the art, and the rules of horsemanship, so far
as the seat is concerned, did not differ in essence
from the good horsemanship of to-day. That the
Greeks excelled in the exercise is evident from the
fact that they were in the habit of taking all

sorts of 'leaps' (according to Xenophon). "across
ditches, over walls, upon and from banks:" and
in militarj' evolutions particularly, demonstrated
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tlioir mnstcry of the art of cquiUition. The stir-

nip WHS nut known to tlie IJreeks, and probably

it!> al)si>nci' helped to make them the finished

horsemen they undoubtedly were. The Komans
undoubtedly learned the art of horsemanship
from the (ireeks. and. in fact, ascribed the in-

ventions of bridle and chariot, as well a.s at-

tributed the first conquest of the horse, to their

teachers. With the Romans as with the Greeks,
equestrianism was a conspicuous feature of their

fjames; and in the time of Caesar the youths of

the aristocracy vied with each other in the prac-

tice and public exhibitions of ditlicult feats of

horsemanship.
Micui.KNAL lIoRSEMAXsuir. Although there

is no pi<iof of the fact, it is nevertheless prob-

able that the saddletree had been used for

pack-animals from a very early date, and that

the ridini; saddle in some form or shape was
known before the fifth century n.c, the era of

its reputcil first appearance. The dilTieulty of

mounting; into the saddle encumbered with heavy
armor led tliinuah a series of c(iii(rivanecs to

the introduction of the stirnip. While the horse-

manship of the ape of chivalry cannot be said to

compare with that of the Greeks and Romans,
the demands of the tournament prevented its be-

inp neglected.

Modern IIor.sesian.siup. The first treatise

upon the subject was that pul)lisliod by Fede-
ripo (irisoni, entitled f!li oriliiii drl raialrnrc

(Naples, l.")50). A contemporary of (irisoni was
the celebrated teacher Pipnatelli, who is re-

garded by many .as the author of the foundation

of our ]>resent system of riding. Two of his

pupils. La Broue and Pluvinel. became famous
throughout Europe. Subsequent important writ-

ers and Ihcir works in England are: Blundeville,

Q'he roiccr -fhirftxt Offircs Peloiifiiiifi to Tlorsf-

munshippc (c.I.jTOi ; translations from the Ital-

ian, by Gervase Markliam (1.503) and Sir Wil-
liam Hope (lOllO); Thomas de Gray, Com-
pleat Hor^iiniin nml Espitl Furrier (London,
1639). The Duke of Newcastle's JIHIwih;

nourelle de dresser les ehcinu.r (Antwerp,
1()48) was first written in English, and after-

wards translated into the language in which
it was publisluvl. It was for a long period re-

garded as the great standard authority on horse-

ipanship, although today its teaching would be

regarded as impos.sible. Cavalry- horsemanship
was the subject of a little manual published by
the Earl of Pembroke in 1701.

At the present time there are several methods
of mounting a horse, each one with its own
distinct advantages and disadvantages. Ordi-

narily, the young horseman is taught to mount
from either side, but ustially from the 'near' or

left side of the horse. The common English
method is to place the snaffle rein round the third
finger of the left hand, grasp a wisp of the
horse's mane between the finger and thumb of the
same hand, placing the left foot in the stirrup,

and the right hand on the cantle. then with a
spring the right leg is thrown over the horse and
the riiler seats himself in the saddle, meanwhile
releasing the mane. He next secures the curb
reins in the left hand, in such a manner that the

left rein is out-side the little finger, and the
right between the first and second fingers. When
the rein has been drawn in sufTieiently for the
riiler to feel the horse's mouth gently, the loose

part or slack is thrown over the first finger and

held between that and the thumb. In America
both reins are placed in position in the left hand
In-fore mounting. The whip in niuunting is held

in the fork of the thumb of the left hand and
afterwards taken into the right hand. The man-
ner of lioliling the reins dilfers in dill'iTcnt coun-
tries of Europe as well as in America, the more
general method, other than that of the English
already described, being its exact opposite in

that the curb is held inside the snallle. Upon
mounting, the rider shouhl firmly seat himself
in the middle of the saddle, which ought to be
Jihued well bi'hind the rise of the shoulilers, his

legs, which should work in sympathy with his

hands, just about covering the girtli. so that when
using leg pressure to the horse, it may be easily

and elTectively applied immediately l>chind the

girth. The elbows should hang loosely and natu-
rally from the shoulder, [XMUiitting a free use of

the hands, which latter should always be in a
position to "give and take' without compromising
ecmtrol over the horse, irritating, or otherwise

Iretting him. \\ lien riding at a walk the horse-

man should maintain a natural upright position,

the legs from knee to heel reniaiiiliig jierfeetly

straight; toes a little higher tlian the heels, tho

feet horizontal with the horse's body. The action

of the leg, like that of the hand, should be sensi-

tively active and supple, exerting as little pres-

sure as possible, but ready and in position to

exert sulliciciit ]iressure to maintain the rider's

seat and position under any and all eireum-
slances. A beginner will find it to his advantage
to practice guiding his horse in every possible

manner and direction, .selecting for this purpose
some inclosed place, as a riding-school, inclosed

yard, etc. The horse must at all times be kept
well up to the bit. and the rider will do well to

remember that guiding the horse military fashion

by the pressure of the reins on the animal's neck
is not generally advised. I'acint; in .\merica and
amhUnij in England are practically the same
gait. The two legs on each side rise and fall to-

gether. It do<'S not call for any dilTcrcnt method
of riding than that employed for the walk. Tin
trot is a diagonal pace, the right fore and left

hind legs working together and alternately with
the left fore and right hind legs. To make the

animal trot, raise its head slightly, and press its

body with tlie knees and side of the leg below the

knee, and. if necessary, touch it with the whip,

but not under any consideration should the rider

give any indication by sound of mouth. Serious

accidents trequently happen because of the dis-

regard of this very neccssarj- precaution. The
horse of a fellow rider is apt to answer to the

conimaml, and possibly unseat its own rider,

owing to his unpreparedness. The trot is possi-

bly tho most perfect pace of the horse. The body
should Ik" erect, but playing loosely from the

hips: the legs must not be allowed to swing back-

ward and forward, nor must the rider work his

shoulders. The expert horseman riiles by the aid

of grip and balance, the former always ready
should the balance be disturbed and there be any
danger of a throw. The pressure of the legs

should be according to the demand of the moment,
ready to keep the rider from losing his balance,

which latter saves the strain of a constant exer-

cise of the grip. The rnnlrr is a very comfortable
pace to the rider. It is not a natural pace,

however, but. on the contrarj', is fatiguing to the

horse, and particularly injurious to the animal's
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fore legs. When cantering in a circle the horse
should be made to lead with his inside leg, i.e.

with the right leg if cantering to the right, and
with the left if cantering to tlie left. To secure
this the riili'r when preparing to canter should
pull the right rein rather tighter than the left

one, so that the horse in describing a small por-

tion of a circle will, of necessity, lead with the
right leg. The fjuUop.—In this pace the move-
ments of the horse follow so quickly one on the

other that the eye cannot detect the various posi-

tions which constitute a cadence. The first prepa-

ration for the rider is a finn seat, which should
be well down in the saddle. The reins are short-

ened slightly, and the hands kept low; at the

same time the body should be leaning slightly

forward and a moderate grip maintained with the
legs. Care must be taken that the horse is held
together and restrained from breaking into a
headlong gallop, and possibly beyond the rider'.s

control. To avoid this the reins are held some-
what tighter in the gallop than in any of the
other paces.

Leaping requires good ner\-es as well as a good
seat. The rider must be careful to maintain an
upright position in the saddle until the horse is

close to the jump, when (if it is a fence) he
should swing well back from his hips, keeping
his hands low and clear of the withers. The feet

should be drawn back, and never under any cir-

cumstances allowed to swing forward toward the
animal's shoulders. Should the feet be forward
and the horse make a mistake on landing, the
rider would be more easily thrown than if his feet

were in the proper position. In brief, the rider

should in every form of leaping keep his body at

right angles to the ground; thus, the higher the

jump, the more he will be required to lean back.

In landing, the horse makes contact with the
ground on one fore leg followed instantly by the
other, after which come the hind legs. \Vhen
jumping mtural obstacles, such as water, ditch,

etc., the general rule never to ride fast at an
obstacle holds good, although expert horsemen
interpret the rule to suit themselves ; in any
event, the rider must be careful not to pull at
the reins or in any way check the horse in his

cft'ort to jump cither water or ditch. Much de-

pends on the horse in leaping, no two going at
the jump in ex.actly the same style. One may
iieed a little encouragement and another a great
deal of steadying, so that it is an important es-

sential for the rider to know his horse. When
Hearing the jump, the reins should be tightened
Ro as to secure a firm hold of the head and at the
same time make him shorten his stride so that
he may the better gauge his distance. It re-

quires some little experience on the part of the
rider before he is able to tell when the horse is

ill his proper stride. When the animal is prop-
erly collected, and is nearing the obstacle, the
hold on the reins should be relaxed and care
taken that the free action of his head or limbs
is in no way interfered with by pulling, etc. On
landing the rider should gently feel his mouth.
The horse will then collect himself, all four legs

will make contact with the ground, and he will
l)e away again without any hesitation.
The common vices of shying, bolting, kicking,

rearing, etc., are much more serious in a horse:

kept for the saddle than in one used for driving.
The horseman will usually be able to tell when
his mount is about to shy, so that he will slacken

Vol. X—16.

the pace gently, and at the same time keep a
lirmer hold upon the rein on the side toward
which the horse is leaning. On no account should
he prepare for it by giving his horse any intima-
tion triat something unusual is to happen; neither
should he whip or spur, or, as is sometimes done,
strike him on the head on the side toward which
it is feared he will plunge. The important thing
for the rider is to grip fast with the legs, pre-

ser\'e his balance, and be careful not to hang on
by the reins. If necessarj", stop and encourage
the horse by patting him on the neck and other-
wise making much of him.

Perhaps the most dangerous vice next to

rearing is that of bolting or running away,
which in many instances, however, is only ex-

uberance of spirits on the part of the horse which
temporarily overcomes the control of the rider.

With a skillful and ordinarily strong horseman
it is very rarely that a horse runs away, but
where such does happen the method of combating
it will depend very much on the country and
route the runaway selects. Where the route
abounds with sharp turns or shut gates, the
danger to be feared will be the running into a
fence or gate ; but on a road not much frequented
and well known to the rider, it will generally

be possible to guide the horse past any vehicle

which may be met or overtaken. In such a case

the rider should not hesitate to turn the rein

around his hand and pull with all his strength
toward the side he desires the horse to take.

'Sawing the mouth,' though not horsemanship,
is permissible, if by its employment only the
runawivy can be brought to a standstill. A kick-

ing horse should be approached and treated very
carefully, and if a vicious kicker should, if possi-

ble, be just as carefully avoided. The rider usu-
ally has some sort of warning, such as the laying
back of the animal's ears, in which case he should
sit well back and secure his grip. Only the ex-

pert horseman should attempt to ride a rearing
horse ; for no amount of nerve will suffice to

guard the rider from the terrible injuries likely

to occur if a rearing horse should fall back on
him. Of all horses, the rearer should be the

most carefully shunned. There is only one thing
for the rider to do in such an emergency—to re-

member not to hold the reins tight or use them in

any way as a support. On the contrary, he
should catch hold of the horse's mane, or place

an arm round his neck and try in that manner
to force him back on his feet.

Militar;/ horsemanship is designed to .secure a
uniformity of style and method, and the best re-

sults from both horse and rider. Long stirrups

are used; the rider sits well down in the saddle,

his seat V'cing preserved largely by balance. High
school riding is largely an accomplishment of

the manege, and includes skill in horsemanship,
and in the performance of feats requiring a
trained animal. Women are now taught to ride

a.stride, as well as by means of the side-saddle.

Hygienic reasons are advanced in favor of the
former method, hut authorities generally are
doubtful of their reasonableness. A fair state-

ment of the question would be that a poor horse-

woman derives little benefit from either method,
and runs a minimum of risk of injury when rid-

ing astride: >a clever horsewoman will invariably

ride side-saddle with a greater degree of comfort,

enjoyment, and safety, than when riding astride.

BlBf,iOGRAPiiY. Hayes, Riding On the Flat and
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Across Country (London, 1882) ; Pellier, L'iqui-

laticn iiratiquc (4tli ed., I'aris, 1882) ; Ander-

son, ilodem Horscmnnnhiii ( Kdinbur<;li, 1884);
Karr, The American Uorscicomun (Boston,

1884) ; Hayes, The Ilorsetcoman (London. 1891) ;

Kerr, Riding for Ladies (New York, 1891) ; id.,

I'raclieal Horsemanship (New York, 1891),

) Weir, Hiding, lindniinton Library (London,

1891); English, The Art of Hiding (London,

1890) ; Blunt, Maxims for Training Remount
Horses for Militanj I'uriiosrs (New York, 1894) ;

Dodfto, h'Ult-rs of Muni/ Lands (New Y'ork, 1894) ;

Fleislier, Manual uf Cossack Hiding and Training

of Horses, translated (Wasliington, 1898);
Schoenbeck, Rcitcn and Fahrcn (Berlin, 1898);
Paf^'t, Hunting (New Y'ork, 1900) ; and for

hunting. Hunting, in the Badminton Library
(London, 188.')) ; Haves, Riding and Hunting
(New York, 1900).

HOKSE-MEAT. Sec IIiproPUACY.

HORSE-MUSSEL. The larpe mussel {Uo-
dioln modiolus) j-rowinff abundantly on salt

meadows as well as under water. See Mussel.

HORSE-NETTLE. See Sol.\num.

HORSENS, liOr'sf-ns. A seaport of Denmark,
in tlie Provinee of Aarhus. situated at tlie head

of the fiord of Ilorsens, 25 miles southwest of

Aarhus (Map: Denmark, C 3). The town pos-

sesses a fine church with carvings of the seven-

teenth century, an old convent chapel, and a
high school. The chief industries are weaving,

iron-working, ship-building, and the mamifiieture

of woodenwaro and lime. The town carries on

an active trade, importing grain, hay, and fer-

tilizers, and exporting dairv products, pork, and
beef. Population, in ISOO," 17.290; in 1901, 22,-

232.

HORSE-POWER, .\ unit of rate of work,
used lo measure tlie j)erformance of motors. It is

based upon tlie assumption tliat liorses in general

perform a certain constant amount of work in a
specihed time; an assumption which is evidently

erroneous. Tlie fundamental unit of work is tho

foot-pound (q.v. ) ; tint in measuring the work of

a horse by this unit, tlie estimates of tlie most
celebrated engineers differed widely from each

other. Boulton and Watt, basing their calcula-

tions upon the work of London dray-liorses

(working eight liours a day), estimated it at

33,000 foot-pounds jx-r minute. D".Aubuisson,

taking tlic work done by horses working on cap-

stans at Freiberg, estimated the work at lfi.440

foot-pounds, working eight hours a daj';,under
similar circumstances. Desagulier's estimate was
44,000; Smcaton's, 22.000; and Tredgold'.s, 27,-

."iOO footpounds. It matters little, however, what
number is assumed, provided the same be always
used; and accordingly the original estimate of

Watt is still counted a horse-power. In calcu-

lating the power of a steam-engine in terms of

this unit, the general rule is to multiply together

the pressure in pounds on a square inch of the

piston, the area of the piston in inches, the length

of the stroke in feet, and the number of strokes

per minute; the result divided by 33,000 will

give the horse-power. There is an increa-sing

tendency, particularly in electrical machinery, to

use the kilowatt as a unit of rate work. This

unit is equal to ^% of a horsepower.

HORSE - RACING. The earliest recorded

organized trial* of speed with horses were the

chariot-races at the Greek national festivals, of
which tlie most notable were the Ulympie games
(q.v.), held every fourth year. Greek sculpture

frequently represents tlie horse as used for rid-

ing, apparently without a saddle in most cases;

but not as so employed for sport, except as an
incident to the chariot-racing. On the other

hand, the horses in the Koinan contests were to

a very great extent ridden. All the formalities

of entering, and of dilfercntiation of classes, and
of stiirting were minutely laid down and followed,

even to the color of the riders' uniforms. In the

earlier times these Roman races were held on

the open plain. There has always been a tradi-

tion in England that on Salisbury Plain, just

outside Stonehenge, the remains of a Roman race-

course exist; and the oldest race which still takes

place in England is run over a flat meadow just

out-side the walls of the Roman city of Chester.

In fact, the conclusion seems almost certain from

the similarities in ollicers and methods tliat

horse-racing was one of the legacies left to

Britain by its Roman conquerors. The natives,

too, were great horsemen and charioteers, and
contests were likely enough to be provoked at tin-

feats which the Romans took with them the

world over. Their successors, the Saxons, main-

tained the use and training of the horse; when
Hugh Capet sought the hand of the sister

of King Athelstan, in the ninth century, hr

brought as a propitiatory present several 'run

ning horses.' Fitzstephcn. in his description of

the city of London, written at the end of the

twelfth century, says that "races are common, of

which the gentry and wealthy citizens are ver\

f(md." In the metrical romance of "Bevis of

Hamtoun," we get our first glance of a regular

recurring annual meet of racing horses. In 1.^40

the Mayor of Chester presented a silver bell to

be given to tho winner of a race five times round
'The Roody.' The liorse that won not only bore

away the bell, but eight or ten pounds, "which
moneys were collected of the citizens for that

purpose." By the reign of James I. ( 1003-2.') l

j)ublie race meetings were held at Garterly in

Y'orkshire, Croydon in Surrey, Linton in Cam-
bridgeshire, and on Enfield Chase. In the day-^

of his successor. Charles I., Ne^vmarket, now t)i.

metropolis of the racing world, first came into

prominence, and Oliver Cromwell, whose farm
at Coveney was only a few miles from New-
market, bred and kept race-horses. Charles II.

was a great patron of the turf. He built .a house-

at Newmarket, and was a regular attendant

there. From that time onward modern flat ra<

ing has a uniform history of progress.

The horses that practice flat racing are known
the world over as thoroughbreds, yet as a matter
of fact they are the product of cross-breeding

continued for many centuries. Vegctius. who
wrote in the fourth century', gave to African

horses of Spanish blood the first place as chariot-

racers, but commended the Persian as the be>t

saddle-horse. .Tames I. bought a very celebrated

Arab for breeding purposes; but the Darley Barb,

imported in 1705. laid the foundation (through

his great-grandson Eclipse, born 17C4) of the

modem turf. He was the sire of Almanza and
-Meppo. but his best-known son was Flying

Childers. This importation was followed by many
others of sires and dams, among which the Taf-

frtlet Barb and the white-legged Lowther Barb
are the best known. The. Byerly Turk pro-
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duced Highflyer, and the Godolphin Arab was
the grandsjre of Matchen. Among the horses

whose names have become houseliold words may
be mentioned: Diomed (who won the Derby in

1780 and was imported to America ) ; Bay Middle-

ton, The Flying Dutchman, West Australian,

Blink Bonny, Hermit, Galopin, Bend Or, Saint
Simon, Saint Blais, Ormond. and Persimmon.
There is no radical difTercnce between the

methods of training horses for fiat racing in

England and America, except in the time of tak-

ing the foal in hand. In England the majority

of foals are practically left to nature until well

into the second year. In America, on the other

hand, so considerate a. trainer as W. E. Wishard
would have them backed when weanlings at nine

months, and tried out when fifteen months old.

But then, in California, owing to clhnate and
grass, the young ones mature very qiiickly. In
England the training of the young racer com-
mences in his second year under a trainer. A
thorough preparation for a great race is a long

and troublesome operation, depending largely

npon constitution, general capacity, and tempera-
ment. Ordinarily the colt is gradually brought
from a naturally loose condition to the greatest

perfection possible: first by steady and continu-

ous walking exercise, then proceeding by gradual
stages to gentle galloping and sweating, and fin-

ishing by testing the capacity of the colt against

a competitor at a distance equal to the forthcom-

ing race. It has been found that, practically, the

speed of almopt all horses can be equalized by
addition or subtraction of weight to be carried

when running: and so nicely is this adjusted that
the handicaps arranged on this principle provide
some of the best races in the year. See Handi-
capping.
The most celebrated race-course in England

is Newmarket, established in 1667, where the

Cambridgeshire, the Cesarewitch, the 1000-

guineas, and the 2000-guineas are annually run.

There are six meets there in the year, in May,
July, and October, each occupying two weeks,
with an interval of a week between them. The
Derby (see Derp.y D.^y) has been run at Epsom
since 1730, and the Oaks since 1770. The Ascot
meeting has been continuous since 1727, and
(Joodwood since 1802. The other most important
races are at Doncaster, Lincoln. Chester, and on
the Curragh of Kildare, Ireland. The Jockey
Club, a semi-public organization, is the flat rac-

ing authority. In France within the last thirty

years great interest has been taken in breeding
and racing the thoroughbred. The Grand Prix
de Paris, which is run at Longchamps, near the
capital, is one of the great races of the world.
Austria, too, has its enthusiasts, and in Australia
flat racing is a national pastime.

In America, the first and natural home of the
thoroughbred was in the South, where the early

settlers were of the class which in England made
tlic breeding and care of high-mettled horses one
of their delights. Many well-kno^vn horses were
imported. Diomed. the Derby winner already
mentioned, of the Byerly Turk blood, was one of

them. He was brought over by Col. John
Hoomes, of Virginia, and became the sire of

Sir Archy, who in turn was the father of Ameri-
can Eclipse. Vingt I'n. and other well-known
horses. Another of these importations was Mes-
senger, by Blais (the son of Flying Childers and
grandson of the Darley Barb) out of Turf, a de-

scendant of the Godolphin Arabian, thus com-
bining on both sides the best thoroughbred blood

in the world. Breeding continued with great suc-

cess; so that in 1881 the late Pierre Lorillard

was able to send over to England his Iroquois and
win the Derby. Breeding establishments known
all over the world are scattered throughout Ken-
tucky and Tennessee, and there are many enthu-

siastic owners of thoroughbreds.
Even in the North, flat racing flourished as

early as 1812. In 1830 Barefoot, a Saint Leger
winner, found a home in Westchester, N. Y., and
was raced there against his great rival American
Eclipse. The Wagner-Grey Eagle contests caused
unparalleled interest there in the autumn of

1839; and Lexington and Le Comte had their

famous meetings in New Orleans in 18.54-55.

The Civil \\'ar was a temporary check to thor-

oughbred racing, and although scarcely a city of

any size was without a, course, it was not until

the American Jockey Club was formed, with the

late August Belmont as chairman, and Jerome
Park (in 188G) was made the Mecca of the sport

by Leonard \\\ Jerome, that racing in the modern
sense became a widely spread pastime. In 1881

the Coney Island Jockey Club opened the Sheeps-
bead Bay Track; in 1888 Mr. .John A. Morris
built Morris Park ; the next year Monmouth Park
at Long Branch was created by Mr. Withers, and
this was followed by the Brooklyn Jockey Club's

course at Gravesend. On these four courses sums
approaching $500,000 were annually added to

the entry fees, for competition. Saratoga has
long had an annual meet of importance, and the

Washington Park Club of Chicago and the Ken-
tucky Racing Association have an antiquity

greater than anj' of the Eastern associations.

Other important racing centres are New Orleans,
Louisville, Little Rock, Ark.; Roby, Ind. ; New-
port, Ky. ; and Washington, D. C. The Pacific

Slope is represented by the San Francisco Jockey
Club and the New California Jockey Club, whose
principles are gradually coming into accord with
those guiding the Eastern Jockey Club, probably
with a view to an often discussed amalgamation.
Many noted horses, besides Iroquois, already

mentioned, have been produced in America, of

which the best known have been Lexington (a

direct descendant of Diomed). Silver Fox. a son

of Blais, Maud Hampton, Kentucky, Tourna-
ment, Firenze, La Tosca, Ethelbert, Salvator,.

Imp, Kinley Mack, Ballyhoo Bey, Commando,
Tommy Atkins, and Nasturtium.
One fundamental difference between American

and English thoroughbred race-courses is that

the former are bare earth floors, and the latter

are covered with a close-fitting carpet of grass.

The straight mile record on the grass was, singu-

larly enough, made at Lingfield by the American
bred Caiman in I m. 33 s. ; while on the dirt

course the mile record on a circular track was
made by an imported horse. Orimer, at Washing-
ton Park. Chicago, in 1 m. 38 s.

The advent of American jockeys in England in

the years 1900-01 worked a complete revolution

in the style of riding in a flat race, and their

fame ha.s extended to every part of Europe where
thoroughbred racing exists. The main point in

the American ftyle is the placing of the jockey's

weight well forward on the horse's withers and
a crouching attitude, which reduces the resistance

of the air against the jockey's body.
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HtJOT OK
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HORSERADISH [Cochlcaria Armoracia). A
perennial litib of the natural orclur C'ruoifersp,

with lung, cylindrical wliito roots of strong

pungcnce, due to a volatile oil wliitli resembles

mustard oil. It lias Mower-stems
about two feel hij;h. larye, much-
veined, oblonj;, crenate root -leaves

on long stalks, and elongate-

lanceolate stem-leaves. It grows

in damp meadows in the middle

and south of Kurojie, is natural-

ized in many places in America,

and is cultivated for the sake of

its roots, which are scraped or

grated down and mi.ved in salads

or used as a condiment. Horse-

radish-root is used also in medi-

cine as a stimulant, and is often

useful in promoting digestion; it

is also regarded as an antiscor-

butic, and is sometimes applied

as a rubefacient instead of mus-
tard. Since horseradish does not

produce seed, it is generally prop-

agated by root-cuttings planted

in rich, moist soil and treated as

an annual. The crowns are also sometimes used,

but they do not produce as good roots. Horse-

radish "is very dilTicult to eradicate from the

ground in whiih it has become established, as al-

most any portion of the root will grow.

HORSERADISH - TREE ( Moriiiga ptcrygo-

sjierma). A tree of the natural order Moringca;,

native of India, and intriKluced into the West
Indies and other tropical countries, in many of

which it is cultivated for its fruit, which is

either pickled or eaten as a vegetable. The fresh

root and the leaves suggest the odor and flavor

of horseradish—hence the common name. Its

winged, triangular, globose, bitter seeds furnish

about 30 per cent, of a bland, inodorous, nearly

colorless fixed oil of long-keeping qualities which

resembles olive oil and is similarly used. At a

temperature of about .32" F. a deposition of its

solid fats occ\irs. and the remaining clear fluid

is removed for use in the extraction of perfumes

from flowers, and the lubrication of delicate ma-
chinery. The oil is known as ben-oil or behen-

oil. a name whioh is said to lx> 7nisapplied. since

it is claimed properly to lielong to the oil ob-

tained from the wingless seeds of Moringa aptera,

a tree native to Abyssinia and Arabia. The oil

of neither species should l)e confoimded with

beneoil. which is derived from the seeds of Sesa-

mum indioim. See Sesamvm.

HORSESHOE BAT. See Bat.

HORSESHOE, or HORSEFOOT, CRAB. See

KiN(;-< H.vn.

HORSESHOE FALL. The name given to the

portion of Niagara Tails included between Goat
Island and the Canadian shore, also called the

Canadian Fall. See N'iagaea Riveb and Falls.

HORSESHOEING. An artificial protection

of some kind for the horse's foot has been well

said to be "one of the penalties which civilization

inexorably exacts." When it is remembered that

every time that a horse is shod it implies damage
to the foot and that the best and most expert

shoeing of necessity inflicts some injury, the im-

portance of horseshoeing to the horse-owner is

evident. All authorities agree "that there is no

such thing as absolute imnuinity from un evil

which must always exist in inverse ratio to the

skill displayed in the execution of tiie work."
The value of the domesticated horse to man is in

his lleetness and strength. It was early iliscov-

ered, however, that his usefulness was limited by
the condition of his feet, so that the history of

horseshoeing is practically an account of the
various devices tiiat have led up to the modern
shoe.

The entire weight of tli« body, as well as the
pressure of every muscular cITort, is largidy con-

centrated in the feet. T!ie nails or claws and
their corresponding digits of other animals have
in solipeds disappeared from atrophy, with the

exception of the middle digit, which became much
more developed and surrounded by an hypertro-

phicd nail called the hoof, the structure of which
is desifTiied to meet every nnpiirement of the ani-

mal except thos«> that have devolved upon it since

its domestication, such as constant traveling over
hard roads or stony ground. Should the horn of

the hoof be woni a«ay, the structures which it

was designed to protect are of necessity injured,

the animal becomes lame, unable to work, and
consequently <-eases to have any value. According
to Diodorus, Cinnamus, and Appian entire armies
were occasionally jeopardized tlirough the break-

ing down of their horses by reason of worn hoofs.

Xenoplum sought to solve the problem by making
the hoofs hard and tough : and from other (!reck

and Roman writers we learn that resort was had
to socks or sandals {ippopodis, embalai, carbati-

tuii. solea, etc.). These were clumsy as well as

ineffectual means of protection, but, strangely

enough, they have their modern counterpart in

the straw sandals still to be seen in various parts

of the .Japanese Kmpire. According to Beckmann,
licitriifir zur (Ivschirhlf drr Erfindungen {I.K?ip-

zig. 1792). it was greiitly to be doubted whether
the Romans practiced, as was alleged, the art

of shoeing, by attaching a metal plate or rim to

the horse's foot : a doubt strengthened by the fact

that on no monuments or sculptures (so far as was
then known) in which horses appear could any
evidence of shoeing be scon. On the other hand, a
bas-relief dating from the second century, at pres-

ent in the museum of Avignon, shows a chariot

drawn by horses which are unmistakably shod;

and Cohen in his ncicriplion drs vionnairs frap-

pi'cs sows VEmpire Homain tells of a medal sup-

I)osed to date from the time of Domitian com-
memorating a cavalry victory upon which was a
design of two horseshoes, surrounded by two
twined serpents. Another coin, in the British

Museum, fnmi Tarentum, about B.C. 300, is sup-

posed to represent a horse being shod. Accord-

ing to historical writers the horses of the Hims
when they invaded Europe were shod. Some evi-

dence that nail shoes were employed previous to

the sixth eenturi' is perhaps supplied by ChilTlet

t Mnnunicnts de la monarchle Fran^aisc), who
tells of a fragment supposed to be part of a
horseshoe found by him at Toumay in the tomb
of Cliilderic (King of the Franks, died a.d.

481). Absolute evidence as to nail shoes in

the ninth and tenth centuries is comparatively
plentiful, not the least important being tlic Tar-

tica Iniperntoris Lronia of Emperor Leo VI.,

dating from the ninth centurj'. There is no
reason to doubt that the Arabs of the Hejira

(A.D. 022) shod their horses with iron; while,

according to the Chroniquea de Saint-Denis, Char-



HORSESHOEING. 239 HOBSESHOEING.

lemagne was capable of breaking with his hands
an 'iron' shoe belonging to his horse. In the

nature of things it was not likely that shoeing

with iron was at all eoninion in the early part of

the Middle Ages. William the Conqueror is be-

lieved to have introduced the art into Britain. For
centuries the art of the shoesmith ranked with that

of the scholar and bard in England and France,

and not only noblemen, bishops, and squires, but

even kings practiced the craft. In fact, accord-

ing to SoUeysel (c.lC(i.5), a knowledge of the art

was a necessity for all persons of high estate,

which explains the fact that many of the oldest

families of England, France, and Poland have

to-day a horseshoe device in their insignia. Oc-

casionally shoeing took the form of extravagance,

as when Poppsea, the wife of Xero, had her mules
shod with shoes of gold—a fantastic fashion often

recorded in history. As late as 1616 the English

Ambassador to France entered Paris riding a
horse wlio«e silver shoes were so lightly fastened

on that when he came to a spot where "eminent
men or beautiful women were standing" he caused

his steed to prance, and so cast its shoes, which
were scrambled for by the crowd. His 'argentier,'

wearing a rich livery, replaced the shoes with

similar ones just as loosely fastened.

Modern Horse-
SHOEIXG. The a d -

vanced farriery of to-

day owes its excel-

lence to modern veter-

inary science; so that
there is no longer ex-

cuse for the ignor-

ance which in com-
paratively recent
times was universal,

and which even to-

day is prevalent to

some extent. Not-
withstanding State
examinations and in-

creased general know-
ledge, it is admitted

that the horse's feet are unnecessarily mu-
tilated by wholesale cutting, regardless of the

anatomy, physiology, and economic relations

of the parts of the hoof. This practice is fol-

lowed solely on the score of tradition; and.

KORMAIi FOOT BEADY FOB
8HOE1MG.

Mnstration of healthy frog
and bars.

harmful concussion. Normally, the resilience of

the frog helps to maintain the natural expansion
of the hoof; a vital function which is entirely

destroyed by the too common use of the 'draw-

Fic. 1.

Fig. 3.

FOOT PEEPAEED FOE
CHABLIER TIP.

BIGHT FITTING SHOE.

Fig. 2. TBECHAELIEB
TIP.

Fig. 4. T^-BOXG fittisg.

ing-knife,' and which converts what should be a
means of protection into a source of danger. Tlie

further fault of paring down the sole, until the
living structures within are almost exposed
through the soft, moist, half-formed horn, which
is all that the paring-knife has left, is very se-

verely condemned. Bad farriery and shoeing are
frequently guilty of still further maiming the

horse in endeavoring to improve upon nature by
removing the bars, or 'opening* the heels ; such
a foot becomes predisposed to contraction of the

heels. In the effort to use a shoe too small for

TOE weight 8BOE. SHOE TO BALANCE ACTIO.V ; HIXD FEET. SIDE WEIGHT SHOE FOR HIND FEET.

great as the financial loss has been, it is little

compared to the agony which horses have en-

dured. The frog of the hoof is designed to

act as a cushion which by its elasticity pro-

tects the other structural parts from jar and

the foot the rasp is brought into play, and the

foot made to fit the shoe. It is generally conceded

that the outside or horny wall of the hoof, to-

gether with that portion of the sole which is in

immediate contact with it, and upon which the
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shoe sliaiilil lost, lire the only portions wliioh re-

quire p.iring, and then not with the knife, but
with tlic rnsj). 'I'here is considerahK> dill'ercnce of

opinion anion;; authorities with regard to the
various details of slux'inp, but all are agreed on
the barbarity as well as uselessness of the frog

and sole mutilation alnady described.

The shoe should be as light in weiglit as the
f'ireuinstanees will jierniit, the deteriiiiiiing fac-

tors being the weight of the horse and llie nature
of the work it must do. The old adage that "an

ounce at the toe means a pound at the withers'

i.s undoubtedly true in es.senco, but a still greater
liandieap is the increased concussion inseparable
from progression. It is not true that a heavy
shoe neees.sarily wears longer than a light one.

while it is well known that a light shoe is just

as etfective as a heavy one in performing its

legitimate mission of preventing iiiidiir wear of

the walls of the hoof. The shoe should be made
to conform exactly to the natural tread of the
foot, anil should be permitted on no account to

remain on for too long a time, as the truncated
cone of the hoof, which has its base downward,
constantly in<rea.ses in circumference, so that in

lime the sIkm' iK'comcs too small and a source of

pain to the Ikmsc. roinmon errors in shoeing
are the emiiliiyiiicnt of loo many and too heavy
nails, and the driving of them too high up into

the walls. If shoes could be securely attached
and safely worn without I he use of nails much
would be gained: but although numerous alter-

native devices have been put on the market, the
best of which fastens the shoe by means of metal
bands or stubs, none has been found to be gener-
ally satisfactory.

\Viiil(r shnritifi demands that the shoe be
capable of allording foothold as well as protection
against undue wear, and for this purpose shoes
are made fashioncil with toe and licel calks, or
calkins. Care is necessary to avoid making the
calks any larger than is absolutely necessary, or
else seriou.s injury may be dcme to the horse.
The art of shiH'ing for specilic purposes is of
American origin, and is a result of the devel-
opment of the trotter. At first, designed to
influence speed or aclion. shoes are now made
to remedy defects, natural or a<f|uired. due to
faulty conformation or bad habits. Shoes for
racers, trotters, and speed hors<>s generallv have
an adaptable variety of form and principle.

Among those designed to remedy defects in the
horse most generally employed in the business and
pleasure of the community at large may be men-
tioned the scoop-toed or roller-motion shoe for
(he fore feet and a shoe for the hind feet, de-

signed to do awa.v with 'forging' or 'clicking.'

The scooped or rolled toe hastens the action of the

fore legs, and enables thi'iu to avoid being struck
by the hind foot; while the lengthening of the
branches of the hind shoes, by increasing the
pround surface, retards the 'breaking over' of

(he hind foot. A common practice to 'open' the
action is to increa.se the outside web of the hind
shoes. The faults of 'dishing' or 'paddling' are
remedic'l by similar devices. The principal dis-

eases common to neglected or faulty shoeing will

be founil treated under Horse, or under their o^vn

title throughout the book.

BlBi.iooRAPiiY. Fitzwygrans, yolea on the

Shocinfi of IJomen (London, ISfiS) ; Russell, 8ci-

enlific Horseshoeing for the Different Diseases of
the Foot (Cincinnati, 1870) ; Richardson, The

Praelieal florseShoer {Sew York, 1889) ; C. A.
Schmidt. Ucr nitionelle llufbesrhlug ( Hrcslau,
1892) ; Fisher. The I'arrier ( London," IMlKt) ; tiu-

teniicker. Die Lrhre torn Uufbeschlay (ath ed.,

Stuttgart, lH!)ti) ; Lungwitz, .1 Textbook of Horse-
shueimi for llorseshocrs and Vclerinurians, trans.

(I'hiladclphia. IS'.IS,.

HORSESHOES, Lick op. See Supebstitiox.

HORSESHOE - SNAKE (so called from its

marking- 1. A l.ngc. liaiMUnmcly marked colu-
brine serpent {Zumcnis hippoerv/iis) of the Medi-
terranean region, closely allied to the American
blacksiKikf'.

HORSETAIL i .so called from the shape). A
common name given to species of Eipiisctum
('scouring rush'), a genus whi<'li represents nnc;

of the three great divisions of fern plants (pteri-

dophytcs). ,See Kgvi.sETLM.

HORS'FORD, KuEx Norton (1318-9.'!). An
American clicmist. born at Moscow, N. Y. He
graduated as a civil engineer at the Rensselaer
Polytechnic Institute in 18.'(8, and was engaged
during the lollowing year on the g»H)logical sur-

vey of New York .Stale. In 1840 he became pro-
fessor in the Albany Female Academy. In 1844
he went to (k'nuany and studied chemistry for

two years under Liebig. From 1847 to ISIi."? he
held the Kumford professorship of applicnl science

at Harvard Cnllcgc, He endowed the library and
laboratory of Wellcslcy College, and was tuie of

the first professors in the Lawrence .Scientillc

School. He left Harvard to engage in clieiiiical

manufactures. He was interested in antiquarian
research, and was generally credited at one time
with having identilied the site of the supposed
Xorse settlement Norumbega (q.v.) as being on
the Charles Kivcr near Itoston. His dictionary
of the lro(]uois and Algonquin languages is a val-

uable CDiitriliution to Indian philology. He pub-
lished The Diseoecri) of Xorttmbega (1892).

HORSLEY, hi-irs'll. Cii.vrle.s Eiav.vru (1822-

7G). .\ri Knglish organist, pianist, ami musical
composiT. born in London. A pupil of his father,

William Horsley. of Moschelcs. Haiiptmann, and
Mendelssohn, and a friend of Spohr. lie began
musical composition while sfudving in Oermany,
and an overture by him was rendered at Cassel
in 184.5. He was organist of Saint .lohn's, Not-
ting Hill. London ( 18.">.'?-,')7)

. but went to Aus-
tralia in 1808, and thence to America in 1870.
where he died. He was the author of three
oratori<is: Darld (184fi); Joseph (1849); and
Gideon (18(i0) ; besides music for Milton's Comus
(ISfiO) : Kuterpe. an ode for the inauguration of

Melbourne Citv Hall (1870) : and a Texl-liook of
llnrmonii (1870). published after his death.

HORSLEY, .loiix Callcott (1817-1903). An
Knglish genre painter. He was born at liroinp-

ton, and studied at the Royal Academy's schools.

Later he was one of the head masters at the
School of Design, Somerset House. He received

several prizes for his cartoons at the AVestmin-
stcr Hail competition in 1843. and painted al

fresco the "Spirit of Prayer," in the House of

Lords, and "Satan Tninhed by Ithuriel's Spear,"
in the Poets' Hall of the Palace of Westminster.
Some of his other works are "Malvolio the
Sun," "L'.Mlegro," and '"11 Penseroso," "Under
(lie Mistletoe," "Causht Napping," "Scenes from
Pon Quixote," "Healing Mercies of Christ," "Wed-
ding Rings," and "Hide and Seek." The coloring
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of his pictures is good, but their genre motives
are often strained. He was elected to the Royal
Academy in 18G6.

HORSLEY, Samuel (17331806). An Eng-
lish prelate. He was born at Saint Jlartin's-

Place, London, September 1.5, 1733. He was
educated at Westminster School and Trinity
Hall, Cambridge. In 1758 he became curate to

his father, then rector of Newington, and the
lie.\t year succeeded to the rectory, a living

which he held for tliirty-four years, tliough

he also enjoyed in the interval many other
preferments. He was a scientist as well as
a theologian, and first attracted attention by
scientific writings. He is chiefly remembered,
however, for his controversy witli Dr. Joseph
Priestley, growing out of the publication of the
lattcr's IHstorij of tlic Corruptions of Christianity
(1782), among which cnrruptions was included
the orthodox doctrine of Christ's uncreated di-

vinity. Horsley reviewed the work with great
severity in his charge delivered to the elerg>' of
the Archdeaconry of Saint Albans, Maj' 22, 1783.
Priestley replied the same year in a publication
entitled Letters to Dr. Horsley in Answer to His
Animiidrersions, ete. In 1784 Horsley retorted
in seventeen Letters from the Archdeacon of Saint
Allans in Reply to Dr. Priestley, ete. These
were, in return, met by a new series from Priest-
ley. After a silence of eighteen months, Horsley
again replied in his lieniarks on Dr. Priestley's
i<eeo»d Letters, etc.. and in 1789 collected and
published the whole that he had written on the
subject. His services were rewarded with the
Bishopric of Saint David's in 1788. whence he
was translated to the Bishopric of Rochester in
171)3. tlien to Saint Asaph's in 1802. He died at
Brighton, October 4. 180(>. His collected theologi-
•cal works were published (London. 1845).

HORSLEY, Victor Alexander Haden (1857— ) .
An English surgeon and neurologist. He

studied medicine in London, and in 1881 re-
ceived the gold medal in surgerj- from tJie Uni-
versity School. He has been president of the
Medical Defense Union, and is Fellow of the
Royal Medical Chirurgical Society; member of
the Pathological, Clinical, and Physiological so-
cieties; corresponding member of the Biological
Society of Paris, and of the Medical Society of
Budapest ; honorary fellow of the American Sur-
gical Society and of the American Neurological
Society; surgeon to the University College Hospi-
tal

;
professor of pat holog>- in University College;

surgeon to the National Hospital for par-
alyzed and epileptic; and secretary of the Govern-
ment Commission on Hydrophobia. The results
of his researches in cerebral localization are of
the greatest value, and have made him eminent.
He is the author of a Hcport on Heptir Bacteria
(1882) ; articles in Heath's Dictionart/ of Suniery
and (,)uain's Dictionary of Medicine (1883) ; iSi/»"--

yicaJ Reports of Vnirrrsitii CoUcqe Hospital
(I8S2 and 1SS3); "Functions of the ^larginal
Convolutions," in Proceedinys of the Rami So-
ciety (1884) and Philosophical Transactions of
the Royal Society (1888); "Analysis of Jlove-
nients Produced by Stimulating Ferrier's Cortical
Arm Centre" (ib., 18Sfi-8!)) ; "On the Thvroid and
Pituitary Bodies," in British Medical' Journal
(1886); The Patholoqil of Epilepsy and Ca-
nine Chorea (1885-86) j "On the Functions of the
Thyroid Gland," in British Medical Journal

( 1885) ; Brain Surgery ( 1887) ; "On Localization
of Disease in Cerebrum," in International Journal
of the Medical Sciences (1887); Hydrophobia
and Its Treatniott (1888) ; .4)1 Exjierimentul In-
vestigation of the Central Motor Innervation of
the Larynx, with Felix Semon (1890); The
Structure and Functions of the Brain and Spinal
Cord (1892); with Boyce, Preliminary Report
on (Edema (1893); with Schiifer, Experimenti
npon the Functions of the Cerebral Cortent
(1888).

HORSLEY, William (1774-18.58). An Enj^-
lish organist and composer, born in London. He
early l)egan the composition of glees, in which
he did liis best work, and his first appointment
as organist was to Ely Cliapel, Holborn (1794).
Three years afterwards he liecame assistant, son-
in-law. and successor (1802) to Dr. Calicott at
the Female Orphan Asylum, having by that time
received the degree of Mus. Bac. from Oxford.
He was also organist at Belgrave Chapel, Grosve-
nor Place (1812-37), and aftenvards at the
Charterhouse (1838). He was one of the found-
ers of the Philharmonic Society (1813). and be-
longed to several other nuisical organizations.
He will long be remembered for his anthem,
M'hen Israel Came Out of Egypt (1800), Celia'.i

Arbor (1807), and for five collections of such
glees as See the Chariot at Band, Mine be a Cot,
Cold is Cadwallo's Tongue, and Oh, Xighlingale,
published 1801-27. He wrote also pianoforte
pieces, hymn and psalm tunes, and several works
on harmony, such as An Explanation of Musical
Interrals of the Major and Minor Scales

{ 1825).

HORT, Fenton .John Anthony (1828-92). A
distinguished English theologian. He was horn
of English ancestry at Leopardstown. near Dub-
lin, Ireland. April 23, 1828, was educated at
Rugby and Cambridge, fellow of Trinity College,
Cambridge, 1852-57; vicar of Saint "ippolyts,
Hertfordshire. 1857-72; lecturer and professor at
Cambridge from 1872 to liis death. Xovem1)er 30,
1892. Hort was one of the most learned men of
the nineteenth century. He distinguished himself
not only by his marvelous attainments in classi-
cal and patristic literature, but by an extensive
acquaintance with botany and mathematics.
Nevertheless he was always reluctant to publish
the results of his studies. The great monument
of his life-work is the Westeott-Hort Greek Testa-
ment ( 1S81 ) . For over thirty years he made the
Greek text of the New Testan'ient his chief study,
and at his death was one of the first authorities
in the world on this suhjeet. To him textiial
criticism owes the clear and convincing exhibi-
tion of the principles of genealogical evidence pre-
sented in tlie Introduction to the .Veir Testament
in Greek (1881). Since his death many of his
lectures have been edited and published. Consult
his Life and Letters, hv his son, A. J. Hort (New
York, 1896).

HORTA, hor'tA. Port. pron. Ctr'th. A seaport
of the island of Fayal. -Azores, and capital of
the District of Horta. It has a safe and good
harbor. Population, in 1900, 6734.

HORTENSE ETTGtNIE DE BEAtTHAR-
NAIS, r.r'tiixs' r-'/hfi'ur' d,- bA'ar'nu'. See Bona-
parte.

HORTENSIO. hor-fen'shr-o. A suitor of Bi-
anca, the younger sister of Katharine, in Shake-
speare's Taming of the Shrew.
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HORTENSIUS, lii'ir-tfii'shli'is, QnNTi's
(c.3jO-JSti U.C.). A Roman Icfrisliitor. His Lex
ilorlcnsiii, passed in his diotatursbip (280), de-

cTct'il that the laws passed by the plebs were
binding on the whole people, and brought to an
en<l the struggle between plebeians and patri-

cians. HiirtcM-ius die<l while he was dictator.

HORTENSIUS, Qvi-ntis (b.c. 114-50). A
Roman advocate and orator, a contemporarj' of

Cicero, with whom he was personally on good
terms, though opposed in politics, and often

niatched against him in legal contests. Horten-

sius had already obtained a name as an orator

before he was twenty, and he passed through the

several grades of the public service until he ob-

tained the consulship in B.C. Gil; afterwards he
withdrew largely from politics and devoted liim-

sclf to pleading in the courts. He was an elTec-

live, though florid, orator, but often showed him-
self unscrupulous in attaining his ends. None
of his orations or writings have been preserved.

HORTICULTURAL SOCIETIES. Associa-

tions for tlie eni'iiuragcnicnl of ganlcning. They
fire now numerous in almost all civilized coun-
tries, but seem to derive their origin only from
the beginning of the nineteenth century, when
the London Horticviltural Society was formed.
The society obtained a charter in 1S08. The E.\-

perimentai Garden of the society, the first of its

kind, was established in 1817, and was removed
to its present situation at Chiswick in 1822. The
progress of the society was very rapid, and its

usefulness is still very great. Societies of the
same kind soon began to spring up in Germany
and other parts of the Continent of Europe, and
now e.\ist in almost all parts of the civilized

world. In the I'nitcd .States there are about five

himdred horticultural societies. The New York
Horticultural Society, organized in 1818, and
now extinct, was the first to come into existence.

The American Poniological Society, established in

1850, is now one of the strongest organizations
of its kind in the world. The purpose of these
societies is education and the development of

interest along horticultural lines.

HORTICULTURE (from Lat. hortus. garden
+ ciiltiirii. cultivation, from rolrrc, to cultivate).

The branch of general agriculture that deals with
the raising of fruits, vegetables, and ornamental
plants. On the one hand, horticulture merges
into agriculture in its restricted sense, i.e. tha
raising of cereal, forage, textile, and root crops;
on the other into landscape gardening, which is

really a fine art. To illustrate, peas raised to
be used as an esculent are classed as a horti-
cultural crop, but if grown for the dry seed they
are considered an agricultural crop: the names
'garden peas' and 'field peas' sufTiciently indicate
the distinction. Again, plants raised for their
intrinsic ornamental merit are properly .subjects
of horticulture (see Florici-i.ttre and FoR-
ESTRV) ; but if their primarj' use is as units
in a general landscape efTect, they are subjects
of landscape gardening (q.v.). While the devel-
opment of agriculture, in the restricted sense of
the term, springs from sheer necessity, that of
horticulttire. which ser\-es to gratify the sense of
beauty and the desire for comfort, naturally im-
plies a state of communal or national ease, of
thrift, and even luxury-. This fact is emphasized
by the time at which horticulture becomes in-

dustrially important in a nation's history. For

it attains commercial importance in a community
only when the pioneer days have passed, when
the rugged soil has been educated by the practices

of general farming, and prosperity seeks new
channels by diversification of interests.

But horticulture is really much less simple
than may be inferred from the ordinary definition

of its scope. Problems of plant physiologj-, of

breeding and variation of plants under domesti-
cation, of the operation within its domain of
natural laws in opposition or in conjunction, of

the life histories of innumerable organisms, such
as insects, mites, bacteria, anil microscopic fungi,

are closely connected with the ordinary jirolilems

of horticulture proper, and render it an art of

great complexity. Further, with its growth,
which, especially in America, has been phenome-
nal, many industries, such as the nursery and the
seed industries; the manufacture of tools and
implements; of artificial fertilizers; baskets, bar-
rels, tins, jars, and other packages; the prepara-
tion of canned, evaporated, or otherwise preserved
fruits and vegetables; storage by refrigeration;

the transportation of all materials for manufac-
ture and of the finished product—these and
ether industries have either sprung into existence
or have been vastly increased in magnitude willi

the development of horticulture. Moreover, since

each of its branches may l>e carried on in the
open air or under glass by sjx'cialists; since each
species, and in many instances each variety, cul-

tivated, demands some special knowledge of its

peculiar needs; since a total of fully 25.000
plants, some of which have thousands of varieties,

are cultivated for use or ornament ; since cli-

mates, soils, and other conditions dilTer as widely
as do details of raising; since markets are as
whimsical in their demands as persons: and
finally, since improvements and discoveries in

plants, varieties, methods of culture, marketing,
etc., are annually reported, it is apparent that
the realm of horticulture is exceedingly broad.
The main divisions of horticulture are flori-

culture, or flower-growing; pomology, or fruit-

growing; and olericulture, or vegetable-growing.
Each of these divisions may be further subdivided
into amateur and conuncrcial branches, the for-

mer dealing with personal ideals, the latter with
commercial demands. Of course, these two are
blended to some extent, and it should be noted
that examples of the fonner arc annually in-

creasing to the no small advantage of the com-
munity, the nation, and the world.
The ancient methods of gardening were so

crude, the means of disposal so limited, and the
areas devoted to horticultural industry, if such
it might be called, so small that the tenn horti-

culture, as now understood, if applied to that
early gardening would be a misnomer. Not until
within the past two hundred years was the
term more than occasionally employed, and only
during the past century did it come into gen-
eral use. As proof of the interest taken in horti-

cultural matters during the nineteenth century
may be mentioned the development in America
of a horticultural literature. In 1800 there were
very few agricultural works that devoted more
than a few chapters or even pages to fruits

and vegetables. The first American horticultural
book was published in 1804. Not only was
there at the time no periodical devoted wholly
to horticulture, but there was none that had
even a horticultural department. Not until 1821
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did a horticultural column appear in the ilassa-

chusetts Agricultural Heposilory, the first agri-

cultural journal printed in America. During
the nineteenth century fully 600 books were
published and 500 horticultural journals were

started, of whicli about 40 were in circulation

in 1000. The tendency of recent horticultural

literature has been to substitute for the long

series of specific rules formerly popular a set of

general principles, which, if thoroughly grasped,

might enable the reader to judge as to what work-

ing method may best suit any given case under
any combination of local conditions. Outside of

Xorth America, during the past century, the de-

velopment of horticulture, though less marked,

has been, nevertheless, verj- remarkable as com-
pared with previous centuries.

BiBLiOGBAPHT. For history of horticulture in

America and the bibliography of American hor-

ticulture, consult: Bailey, article "Horticulture,"

in Cyclopedia of American Horticulture (Xew
York, 1900) ; for account of European horti-

culture, consult: Johnson, The History of English

Gardening (London, 1829) ; Jiiger, llartenkunst

und Garten, sonst und jetzt (Berlin, 1887);

Huttig, GeschicMe des Gartenbaues (Berlin,

1899) ; Andre, historical chapters in L'art des

jardins (Paris, 1879); De Candolle, Origine des

jilantes cultirces (Paris. 1893).

For somewhat detailed discussions of special

horticultural topics, see: Fruits, Cii-TIVatkd ;

Har\-est and Harvesting ; Fungi, Economic ;

Diseases of Plants ; Fungicide ; Insecticide ;

Ei.ECTBOCULTURE OF PLANTS: PlaNT-BBEEDING ;

Pomology; Horticultural Societies; Irbig.a-

TioN ; Manures and Manuring; Xitbification ;

WiNDiiBEAK; Grafting; also Agbicultube, and
the articles on various plants grown for use or

ornaiiient.

HORTON, Samuel Dana (1844-95). An
American publicist, born in Pomeroy, Ohio. He
graduated at Harvard College in 1864, and at

the Harvard Law School in 1868 ; studied in

Berlin from 1869 till 1870. and was admitted

to the bar in Ohio in 1871, practiced in Cin-

cinnati until 1874. and afterwards in Pomeroy.

He soon became interested in questions of coin-

age, was among the first to argue the advantage
of the establishment of an international ratio

between silver and gold, and was the author of

books on coinage and currency, characterized by
careful historical research. In 1878 he served

as secretary of the International Monetary Con-

ference assembled in Paris, and was a delegate

to the second conference held there in 1881. His
most important writings are: The Monetnrij f!itu-

ation: An Address (1878) ; Silver and Gold. Their
Relation to the Problem of Resumption (1880) ;

The Silver Pound and England's Monetary
Policy Since the Restoration, together with The
Bistory of the Guinea (1887) ; Silver in Europe
(1890).

HORTUS SICCUS. See Herbarium.

HORUK. hr/nik. The name of a Greek nirate,

also oalliMl Barbarossa (q.v.).

HO'RTJS (Lat., from Gk. ^fipor. Egyptian
Hor). An Egyptian deity. His name Hor (u) is

by some scholars explained as meaning 'the su-

perior, highest.' but this is an improbable ety-

mology, not more probable, perhaps, than the
earlier comparison with Hebrew or. 'light.' which
i» generally ridiculed at present. It is question-

able where Horus had his original local cult;

usually Edfu, where a large temple is still stand-

ing, is considered to have been the locality, al-

though the god was worshiped at a great many
other places. He was patron of Upper Egj-pt.

On the very earliest monuments we tind Horus
as the chief god and type of the King; from the

first the hawk is his sj-mbol, and there are allu-

sions to his antagonism to Set, so that the later

theological ideas seem to be traceable to the time

of the First Dynasty. The original dominating
position of Horus within the pantheon is shown
by the fact that his hawk stands as hieroglyph

for 'god' in general. He personifies the sun, origi-

nally thought to tly over the skj' in form of a
hawk, and is usually represented as a young
warrior with the head of a hawk, wearing the

crown of Egj'pt. ilore specially he personifies

the young sun. rising victoriously in the morning
out of the hostile darkness. Therefore, he is

connected with Osiris, the sun dying in the west,

and as his son he takes vengeance for his father

on the powers of darkness. More rarely he is

called the son of Re, the midday sun. He is

frequently called a posthumous son of Osiris;

his mother, Isis. is even said to have formed him
from the mutilated members of her murdered
husband. Rising gloriously, Horus begins the

fight with Set-Typhon, his wicked uncle, every
morning—although later (partly euhemeristic)

views consider the great fight between the gods
as a single event, occurring at the beginning of

the world. Avenging his murdered father. Horus
overthrows and emasculates Set : but he loses one
eye in the contest. Possibly this refers to the
moon, which loses its light every month ; or else

the sun may be the single eye in the face of the
god, i.e. the sky. The wounded eye is healed by
the moon-god (Dhouti, Thoth), which means that
the second eye appears in the night. The blood
of the wounded eye drips down and creates
plants, animals, and all good and useful things

on earth. It is curious to note how Horus is

differentiated in regard to his various functions

and phases. We find, for example. Harpocrates
(Horus as a child) distinguished from Haroeris
(tlie adult Horus) ; Harondotes (Egyptian: Har-
nez-iotef) 'the avenger of his father;' Horus in
Khemnis, as a babe hidden by his mother in the
marshes of the Delta from the persecutions of
Set; Harraachis (q.v.) ; 'Horus uniting both
lands;' and various other forms became local-

ized and had their special cults. Many details

of the Horus myth are obscure ; for example, the

legend that he once cut off the head of his mother,
which may have been borrowed from an Asiatic
cosmogonic mj-th. The later theology explained
(his story by the statement that Isis had set free

the wicked Set after Horus had delivered him
to her in fetters, and that Horis mutilated her
in his indignation at her act. The moon-god
(see above) replaced the head of Isis by a cow's
head. The story of the fight against Set-Typhon
is told with a great many variations, and the
wicked adversary and his many helpers resist

Horus in many forms and at many places. Later,
the =erpent Apap. as the personification of night
and the hostile ocean, became confounded with
Set (q.v.). The later Egyptians, under Greek
influence, made strange attempts to harmonize
these hundreds of different, contradictory myths.
(See especially Plutarch's De iside et Osiride,

and the accounts given by Diodorus. ) Like Osiris,
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ITorus was explnined ns typifying everything

liood in nature, iillliougli tlie solnr meaning of

most of tlie niythologieiil fuets was too manifest

to Ih? entirely overlooked. The planets Mars,
Jiipiter, anil Saturn were also eonsidered as

manifestations of Horns ("the red Horus,' 'the

brilliant Horus,' "Horus. the hull'). In the

mythical accounts of the early history of Egj'pt,

Horus was eoimted as the last of the divine

rulers of the land. The principal temploa of

Horus were nt Letopolis, in i.ower Kgjpl. at

Kus ( Apollinopolis Narva), and at Kdfu (.\pol-

linopolis Magna—the Greeks iilentitied Horus
with their Apollo) : he was worshiped also at

Onihos, rn-nderali (Tentyra). Dainanluir ( Hernio-

polis Parvn), etc. In Ini|K>rial Home he became
as popular as Isis and the other members of the

Osirian family. 8ec Plate of Ehyptian Deities,

in the article Kgypt.

HORITS. An Egyptian name, usually under-
stiiixl as that given by Manetho to tlie last King
of the Eighteenth Dynasty, the Haremheb of

the hieroglyphic inscriptiims. He had been Prime
Jlinister of several of his predecessors, and by
marrying a princess he ascended the throne some-
what after n.c. 1.380. The duration of his reign

is tmcertain; five years arc assigned to him by
^lanetho, while according to the monuments he
reigned for twenty-one years at least, though this

may be due to an artificial reckoning. His prin-

<'ipal buildings are the pylons in the temple at

Kamak. Of military ncliievements only an ex-

peilition against the negnx's of the Sudan is men-
tioned in bis rixk-hewn temple at Silsileh. Ho
completed the religious reaction against the refor-

mation introduced by .\menophis IV. Harmais,
of whom Henxlotus has presened some strange
popular tales, is the same person. In other
places, however, Manetho gives the name Horus
to the heretic King Amenophis IV. (q.v.).

HORVATH, hor'v-it, IIiiiAlv (1809--8). An
Hungarian eeclesiastic, statesman, and historian,

born at Szentes, in the County of Csongrfid. He
entered the priesthood in 1830, and before 1841

held a number of pastorates. His liberal ideas

led bim to abandon, temporarily, his priestly

calling, and he became, in 1844. professor of the
Hungarian language and literature at Vienna.
In 1848 he was maile Hishop of f'sanrtd. .and in

the following year, upon the declaration of Hun-
garian independence, became Minister of Public
Education and Worship. -Vfter tlK> iiillapsc of the
revolutionary movement he fled the countri'. and
lived abroad under sentence of death, returning
only in 1807. He reentered j)olitics. and \mtil liis

•loath was a member of the Lower House of the
Diet, voting with the Deak party. His principal
^yorks are: [lislori/ of the Bunfjnrians to 1823
(3d ed., 8 vols., JBudapcst, 1873) : Twenty-five
years of Iluiifiarian History, ISZS-'iH (2d ed.,

Budapest, 1808) ; Uistory of the War of Inde-
pendence in Hungary, fS-'/S-.'/JJ (2d ed., Budapest,

1872).

HOHWICH, hor'Ij. A town in Lancashire,
England, live miles west-northwest of Bolton
(.Map: England, D 3). Its in<lustries comprise
railway works, paper-making, cotton manufac-
ttires, bleaching works, and coal-mining. It owns
its water-supplv. Population, in 1891, 12,850;

in mOl. 15.100."

HOSACK, hos'ak. David (1709-1S35). An
American scientist, born in New York. He gradu-

i.ted at Princeton in 1789; studied medicine in

Philadelphia and afterwards in Europe, and was
chosen professor of botany in Columbia College
in 1795. In 1807 he became professor of materia
niedica and of midwifery in the Collegi- of Physi-
cians and Surgeons, then newly founded, and sub-

sequently of the theory and practice of medicine,
and of obstetrics and the diseases of women and
children. He was the founder of the first botanic
garden in the I'nited States. Hcwasconnecteil with
Drs. Mutt. Macneven, and Francis in organizing
the medical department of Rutgers College, at

New Hrunswick, N. .J., and in New York City
he held various medical positions in asylums and
hospitals. He was one of the founders, and for

twelve years president of the New York Histori-

cal Society, and was a fellow of the Koyal Society
of Creat liritain.

HOSANNA, ho-ziin'nft. The cry with which
Jesus was greeted at His lastentrv into Jerusalem
(.Matt. x\i. 9; Mark xi. 9; ,Iolin xii. 13), and
which until recently was generally considered to be
identical with the Hebrew expressiim hoshia-na,

'save now." occurring in Psalm cxviii., abbreviated
to lioihiina. This exjircssion occurs as part of

the Psalter used at the Feast of Tabernacles.
When this word was said the boughs were waved.
Gradually the boughs themselves came to bo
called hosannas. and the day on which the ho-
s.nnna prayer was said seven limes came to be
called 'day of the great hosanna.' But in the New
Testament passages 'hosanna' is used as an ac-

clamation almost as 'hail!' in English, and it is

not easy to account for this transition, es|K'cially

as .lesus' entry took place at the Passover and
not at the Tabernacles season, so that there would
hardly be any occasion to introduce 'hosanna.'

In view of this, it is possible that 'hosanna' in the

Old Testament represents originally a <lifrereut

word, perhaps the .Aramaic ushnn, 'strength'

—

wliich has subseqiiently become confused with the
Old Testament 'hosha-na.' Consult: the discussion

in Dalman, IHf Wnrte Jenii, vol. i. (Leipzig,

1S9S) : id., (Irnmmalih dcs jiidisch-paliistinischeii

AranUiiseti, p. 198 (ib., 1894).

HOSEA, hAze'A (Heb. Hiixf a, deliverance).
One of the prophets, whose discourses, forming
the Book of Hosea. come first in the group of

minor prophets. Of bis life we know nothing
except what may be inferred from references in

the discourses. His father's name is Beeri
(llos. i.), and his home is in the Kingdom of

Israel. In the first three chapters he uses as an
illustration a strange incident in his own life.

He had taken to wife a woman, Gomer, the
daughter of Diblaim, who bore him three children,

but wiio turned out to be a faithless and worth-
less woman. This personal experience, the sub-

stantial reality of \yhich there is no reason to

question, appears to the prophet as typifying the
faithlessness of the people of Yahweh to their

God. It is not necessary to go so far as to
suppose that the |)rophet actually gave his chil-

dren the symbolical names Jezreel, Loruhamah
('not l)eloved'), Lo-animi ('not my people'), as
indicated in chapter i. This feature is clearly

allegorical, but Hosea's divorce from his wife

and hissubsequent reunion with her (chapter iii.,

unless, indeed, another wife is meant) are prob-

ably inci<lents in his own life. According to the

|)re.sent heading of the book, his activity extended
over the reigns of Uzziah, Jotham, Aliaz, and
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Hezekiah of Judah (about 790-690 B.C.) and the
reign of Jeroboam 11. of Lsrael (c.782-743 B.C.).

Scholars think tliat tlie.se indications cannot be

correct, the former being too long a period, and the

latter too short. Internal evidence points to the
beginning of Ilosea's activity as represented in his

discourses at some time before the death of .Jero-

boam and ending before the attack of Tiglath-

Pilcser on the northern kingdom in B.C. 734.

Hosea addresses himself chieHy to Israel, the
northern kingdom, and ISie burden of his mes.sage
is the people's infidelity toward Yahweh as e.xem-

plified by their adoption of foreign rites, by politi-

cal alliances that subjected the people to foreign

influenoes, and by the general neglect of moral
standards in public and private life. These con-

ditions were brought about by the energetic
political policy inaugurated by the djTiasties of

Ahab and Jehu, and the prophet fairly e.xhausts

the vocabulary in his denunciation of this policy

and in predicting the dire destruction, not only of

the dynasty, but of the people. The book may
be divided into two parts: (1) Chapters i.-iii.,

detailing his personal experience of marriage to

1 faithless woman, and the application of the ex-

perience to conditions existing in the northern
kingdom; (2) chapters iv.-xiv., in which (a)

Ihe Canaanite features in the Hebrew cult are de-

nounced and the attendant moral degradation of

the people; (b) the misrule of the Kings, the riot-

ous life of the Court, and the fondness for foreign

alliances are pictured in vivid colors. Scholars
are agreed in recognizing a number of later addi-

tions and interpolations to the original text of

the discourses. In these additions (1) refer-

ences are supplied to the Kingdom of .Judah witli

which it appeared the prophet did not concern
him.self at all; and (2) the gloomy outlook is

modified by holding out the hope that a remnant
at least, uncontaminated by the prevailing reli-

gious and political conditions, will escape the
awful doom and form the nucleus for the recon-
stitution of the people on the basis of true Yah-
weh worship and with obedience to Yahweh's laws
as the comer-stone. Consult: the commentaries
mentioneil in the article lIiNOR Pbopiiets;
Chevne, in the Cambridije Bible for Schools and
Colleges (Cambridge. 1889) ; Valeton, .tnios avd
Hosea (London, 1894): W. R. Smith, The
Prophets of Israel (London, 189.5).

HOSEA BIGLOW. The fictitious signer of a
nunibiT of Lowell's Bigloio Papers (q.v.).

HOSEMANN, hf/ze-man, Andr. See Osian-
CER.

HOSEMANN", TiiEonoR (1807-75). A Ger-
man painter and illustrator, born at Branden-
burg. He studied lithography under Arnz and
M'inckelmann, and then was a pupil of Cornelius
and Schadow. Afterwards he went to Berlin, and
in 18.i7 was made professor at the Academy. His
works include genre pictures in oil and water-
color, such as "Shoemakers' Apprentices" and
"Peasant Girls and Boys," and illustrations for
ririroii Mhnrhhausen. The Mysteries of Paris, and
Andersen's Fairy Tales.

HOSIERY (from hose. AS., OHG. hosa, Ger.
Tlose. hose, stockings). In its most limited sense,
this term refers to the manufacture of stockings
(hose) : but in its more general application it

comprises all knitted goods, either made by hand
or by machinery. The use of stoekinss originated
in the cold countries of the north of Europe, and

probably the first were made of skins, and sub-
sequently of cloth ; they were also, until a com-
paratively late period, made all in one piece with
the trousers, constituting trunk-ho.sc. These gar-
ments were separated, and the art of knitting was
invented, it is supposed in Scotland, about the
commencement of the sixteenth century. Knitted
stockings found their way to i'rance from Scot-
land, and led to the establishment of a guild
of stocking-knitters, who chose for their patron
.saint Saint Fiacre of Scotland. In 1589 WilliaTn
Lee, of Woodbridge, Nottinghamshire, entirely
altered the hosiery trade, by inventing the knit-
ting-frame. See KxiTTlNG.

HOSIUS, ho'shi-us (c.2.5G-c.3.58) . Bishop of
Cordova. He became bishop about 295, and re-

tained the office till his death about 358. Having
suffered persecution under Maximian, he was
honored for his steadfast faith. The Emperor
Constantine was strongly attached to him, and
it may be owed his conversion to him. In 324

'

he sent him to Alexandria to mediate between the
Bishop of that city and Arius, as well as to settle
the dispute concerning the observance of Easter.
In the following year the Council of Nica>a was
called for the purpose of considering both sub-
jects, and Hosius was the president, or, at least,
one of its presiding officers. At the close of the
council he drew up, or. as some say, announced
the decree, signed it first, and prevailed on the
Emperor to sanction it. He was president of the
Council of Sardica, called in 343-344 by Constan-
tius and Constans at the desire of Athanasius.
In 355 Constantius requested him to join in con-
demning Athanasius, but instead of doing so,

Hosius defended him. Having persisted in this
course a second, and even a third time, he was,
at the close of the year, banished by the Emperor.
Two years afterwards he w'as summoned to attend
the Council of Sirmium, where, worn out with
extreme age and hardship, he was prevailed on
to sign a document favoring Arianism, yet he
.steadfastly refused to condemn Athanasius. He
was then allowed to return to his home and office.

Consult Gams, Die Kirchengeschichte von Spanien
(Regensburg, 18G4).

HOS'MER, H.\RRiET (1830—). An American
sculpt-or. She was born in Watertown. Mass.,
and received her education in Lenox. She was
instructed in modeling under Stevenson at
Boston, but later studied anatomy in the Saint
Louis Medical College. Her real instruc-
tion in art was received in the studio of .John
Gib.son (q.v.) at Rome, where she has chiefly
resided. In his studio she modeled her original
heads "Daphne" and "Medusa." executed for
Samuel Appl^ton. of Boston; "Beatrice Cenci." in
the public libmry of *^aint Louis; and "fKnone"
(1855), her first full-size figure. Her spirited
and original statue of "Puck" was esteemed so
successful that copies were ordered, among others,
by the Prince of Wales and the Duke of Hamil-
ton. Her most ambitious work is a colossal
statue of "Zenobia in Chains." completed in

1859. Her bronze statue of Thomas H. Benton
is in Lafayette Park, Saint Louis. The "Sleep-
ing Faun." exhibited in Paris in 1867, is one
of her best works. Its companion is called "A
Waking Faun." The fountain in Central Park,
New Y'ork, and the heroic statue of Queen Isa-
bella of Castile, unveiled in San Francisco in
1894, are by her, as are also the "Queen of
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Naples" and the "lleroine of Gocta." Her latest

works arc two foiiiitniiis in private possession in

England. Miss Hosmcr's art is classic in lend-

emy, like that ol her master, Ciihson. She has
also invented technical processes of note in con-

uectiiin with licr art.

HOSMER, .J.\MEs Kkxoai.l (1S34— ). An
.American authur, horn in Xortlitield, Mass., and
educated at Harvard, lie left the Unitarian
fhurch at Deerliehl. of which he was pastor, to
gii to the Civil War as a private sohlier, and
npon his return took a professorship in Antioch
( oUeiie. Tlience he went ti> the I'niversity of

Missouri, tjiujjlit Knj,'lisli and (!erman literature

for two years, and in 1874 was appointed ])ro-

fessor of the same brandies at tlie W'ashinfjton

I'niversity, 8ainl Loiiis, a post he retained until

his appointment as lihrarian of the Minneapolis
I'uhlic Lilirary in 18i)2. His puhlislied writings
are: Color Guard (1804); Thinking liai/onvt

(18G5); Short History of fUnnan Literature

(1878); Memorial of (i. ^y. Hosiner. U.D.
(1882); Story of the Jews (1885); Life of
Samuel Ailams, in the "American Statesmen
Series" (1885) ; Life of Sir Henry Vane (1888) ;

Short Histuri/ of Anqlo-Saxon Freedom (1890) ;

How Thankful ^Vus jscwilched (1894); and Life
of Thomas Hutchinson (1896).

HOSPICE. See Inn.

HOSPINIAN, RiDoi.F (1547-1020). A Swiss
Kefornud polemical writer. He was born in

the Canton of Ziirich. After studying there he
w<'nt to Marburg and Heidell)erg. and on his

return in 1508 combined the position of preacher
with that of schoolteacher. From 1570 to 1595
he was head of the famous Karolincnschule at-

tached to the (Jreat Minster. Meanwhile he pur-
suimI distinctive studies and entered the lists as
a doughty champion of the Heformed Ch\irch
against Roman Catholics and Lutherans. Rellar-
mine wrote against him on tlie side of Home and
Ilutten on the side of Luther. His fellow towns-
men highly honored him. In 1588 he was made
an archdeacon of the Great Minster, and in

1594 pastor of the Fraumiinster Church. He
dieil in Zilrich, March 11, 1020. His works were
collected under the editorship of J. H. HeidefTer,

and published in seven folio volumes (1081).
The latest of his writings was Historia Jesuitica
(1019), trans., The Jesuits' Manner of Con-
secrating Persons and ^yeapons Employed for
the Murdering of Kings and Princes by Them
Accounlfd Hi relics (Dublin, 1681).

HOSPITAL (from OF. hospital, Fr. hopital,
from ML. ho.ipilale, inn, from Lat. hospilalis, re-

lating to a guest or host, from hospes. guest,
host). A place >ised for the shelter and treat-

ment of the sick or wounded. In the earlier days,
orphans and helpless children were brought up
in institutions called hospitals. Leper hospitals
were established in early times and were called
'spitals' or hospitin.

Hospitals were founded in very early times.
Indi^, Persia, and Arabia had hospitals sup-
ported by their kings and rulers before the
Christian Era. As far back as the earliest period
of Greek history the sick are said to have been
treated in the Temple of .Fsculapius at Epidau-
rus. In the early .lewish period a house for the
reception of the sick was called Beth Holem.
Such an institution was Beth Saida, mentioned
in the New Testament. These lupspitals seem to

have been womlen huts. In ancient Egypt hos-

pitals were unknown, the sick lieing tended at
home or in temples. I'lato says that the Greeks,
on the other hand, maintained shelter houses for

the sick in various parts of the country, supplied
with attendants. The best institutions of the
kind in ancient times were unilinddedly in Rome.
The inscription upon a tablet discovered near
I'iacenza, dated in the lime of Trajan, shows
that the Romans not onl\- possess<'d such houses,

but that they were actually endowed. One of the
earliest hospitals on record was ])robably that
founded by Valens in Ca'.sarca, between A.u. ^70
and ,380.

At the present time two general classes of
hos])ital relief work are carried on in the large

cities of the world. In dispensaries patients are
treated who are able to l)e about and have tem-
porary or serious illness, not sulliciently severe

to confine them to bed. In hospitals patients are
treated who must be eonlined to their beds, for

certain times at least. Many dispensaries are
associated with teacliing institutions and are then
tennod clinics, and the patients who come are,

in some instances, utilized to instruct the stu-

dents of medicine. The word infirmary is a
common English term for both dispensaries and
ho.spitals.

The terni hospital is now rarely used for thoso
custodial and teaching institutions that care for

foundlings and orphans. These are termed asy-

lums, or homes, or colleges. A nuiiil>er in Eng-
land retain tlie old name, such as Christ's Hos-
pital in Limdon. llcriot's Hospital, Donaldson's
Hospital, E<linbuigh, etc. Similarly, institutions

for the aged and indigent at the present time
arc rarely termed hospitals, but homes, alms-
houses, etc. Thus the term hospital has come
to be restricted to an instituti(m in which the
sick are treated, whether such illness be of the
brain or of other parts of the body.

The history of the development of the modern
hospital is both interesting and instructive. One
of the earliest of recognized hospitals was in

France, and the present Hotel Dieu of Paris is

supposed to have had its origin as early as the
seventh century. During the Crusades many hos-

pitals were built, and there arose a special cla.ss,

the Hospitalers, or knights whose duty it was
to take care of the sick. The present Orders of

Sisters of Mercy. Sisters of Charity, and allied

societies, had a somewhat similar origin. With
the establishment of the schools of learning, and
more particularly with the development of the

study of medicine, many of the hospitals formed
departments in the universities, and the univer-
sity towns developed large and important hospi-

tal facilities. Bologna and the Italian towns
led the way. Paris and the schools of France
followed, and in England and Scotland the hos-

pitals of London and Edinburgh were the great
medical schools. Thus Saint Thom.is's, of Lon-
don, was established in 1553; .Saint Bartholo-
mew's in 1540, where, in 1009, Harvey, who
discovered the real nature of the circulation,

was physician; and Bethlehem in 1547. The
hospitals of the United States were largely found-
ed on English models, although the influence of

the French school was not absent in the early

history of this country. It seems probable that
the earliest hospital founded in the United States
was the Pennsylvania Hospital, altlimigh there
were earlier institutions in Canada and Mexico.
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Efforts were set on foot as early as 1700 it
establish a liospital in Philadelphia. In 17.30-31

the city almshouse was founded, and did medical
work; but it was not until 1750-51 that the

Pennsylvania Hospital lirst had its actual birth.

Josliua Crosby was the first president of the

board of managers, and Benjamin Franklin the

first clerk. The New York liospital was the

second hospital of importance. Its cliarter was
granted in 1771. From these earl}' beginnings
there has now grown up in the United States
a veritable forest of hospitals. Every city, town,
and village has its duly appointed hospitals, and
the hospitals of the United States are now ac-

knowledged the most handsomely and thoroughly
equipped in the world; they serve as models for

Eurojjcan archifeets.

In most of the larger cities of the United
States there are two or more hospitals that are
under the control of the citj' government, and
used exclusively for the city poor. Such are the
Johns Hopkins Hospital, in Baltimore; the Phil-

adelphia Hospital, in Philadelphia; Bellevue,

City, Fordham, Harlem, and Gouverneur hospi-

tals in New York; Massachusetts General, ami
Boston City, in Boston; Cook County Hospital,

in Chicago; etc. In addition to these municipal
hospitals there are numerous institutions founded
by private gift and by sectarian societies, such
as the New Y'ork Hospital, Roosevelt, Presby-
terian, Saint Luke's, German, French, Mount
Sinai, Saint Vincent's, Saint Mark's hospitals,

etc., etc., in New Y'ork, and hundreds of others
in other cities. Further, there are numberless
special hospitals for the treatment of separate
diseases: hospitals for diseases of the eye, the
ear, the nose, the throat; cancer hospitals; hos-

pitals for diseases of women; for diseases of the

skin, and for all the various specialties.

The details of hospital management cannot be
entered into here. The medical side of the work
is usiially fashioned on well-established lines.

In the larger hospitals the patients are imme-
diately cared for by the nurses (nurses are paid
a small salary unless they are sisters of some
religious denomination) ; these are under the
orders, so far as the treatment is concerned, of

the internes, or young graduates in medicine
who have gained this privilege by competitive
examinations, and who serve in graded positions
for periods of time of from one to three years.
These generally reside in the hospital, receive no
salary, save their living, and are constantly in

attendance. The externes, on the other hand, are
under the supervision of the attending or visiting

phyxicinni}, who are practitioners in the city,

chosen by the governing boards of the hospitals
for their ability or for other reasons. These visit

the hospitals at specified times, and outline the
plans of treatment for the patients. Their time
and services are usually given gratis, always so
in the municipal hospitals. Many hospitals have
consulting physicians who may be called in to
diagnose rare conditions, but such appointments
are usually rewards for work done in the other
grades, and carry with them honor and position
in the estimation of the laity.

In the smaller hospitals this system may be
much modified to meet the circumstances, but
the main fentiires are preserved.

Chiefly within the past century a sy.stem of

hospitals specially designed for the care and
treatment of the insane has been established all

over the world. In this country these institutions
are supported by the several States. The State
of New York has sixteen such hospitals, each
acconunodating from a few hundred to a few-

thousand patients. The physicians who serve
in these hospitals are specialists in mental dis-

ea.ses, and receive salaries which vary with the
length of service. Very recently acute psycho-
pathic hospitals have been established in some of

the large cities in connection with the principal
general hospitals. In these institutions patients
afflicted with mild and curable forms of mental
trouble receive treatment without being regularly
committed to an ins.ane asylum. Such are the
insane pavilions in Bellevue and Kings County
hospitals, in New Y'ork. Sec Nurses, Trainin<3
OF. Consult Burdett, Tlic Hospitals and Asy-
lums of the World (Loudon, I89I).

MiLiT.\RY Hospitals. These are hospitals de-

signed and erected for the exclusive use of soldiers,

and in some instances sailors, including every
form of establishment, from the field dressing sta-

tion, or first hospital, kee])ing pace with the firing

line, to the permanent institutions of the home
country. Naturally, military hospitals are of

comparatively recent origin; horn of the needs
of warfare, and the advance of medical science
and hj'giene. In the Crimean War of 1854 the
French alone of the allied powers possessed any-
thing approaching the equipment now common to

all armies. The English wounded were carried
ofl' the field in rough-and-ready fashion, sailors'

hammocks being ultimately utilized as a rude
substitute for the French stretcher and ambu-
lance. Surgeons dressed the wounded on the
field, for whom there was little or no after ac-

commodation, until, spurred by the publication
of Florence Nightingale's description of condi-
tions, and the reports of special committees, the
Government appointed Lord Herbert's commis-
sion, which resulted in more effective hospital
service. Similarly, the great Civil War of Ameri-
ca in 1861 may be said to be the parent of the
present United States Army Hospital Service, if

not also of the entire European system, the Eng-
lish branch of which proved so effective in the
Boer-British War of 1899. The dread of soldier
and sailor alike, and the equal despair of the
surgeon, had up to 1861 been a swift and often
fatal form of gangrene, peculiar to naval and
military hospitals; this, with many other equally
deadly phases of the old system, was effectually
remedied during the Civil War. The desperate
character of the fighting taxed the general surgi-
cal capacity of the nation ; and with the gradual
advance in hygiene, bacteriology, and antiseptic
surgery, undoubtedly led to the comparative per-
fection of to-day.

Permanent and Field Hospitals. Modem
militarv' hospitals may be divided into two general
cla-sses—permanent, and war or field hospitals.
To the former belong the hospitals attached to
army posts and permanent military stations, as
well as such institutions as the General Military •

Hospital, Fort Bayard, N. ^I. ; Netley Hospital,
England ; and the Val-de-Grace. Paris. France.
The United States Army shares with the Na^-y
the advantages of the general hospital at Hot
Springs, Ark., which is set apart for patients
suffering from such diseases as the waters of
the hot springs have the reputation of benefit-

ing, except that cases of venereal diseases are
not admitted. Admission to this hospital is re-
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stricted to tlie army and navy, including ofTioors

of the revenue-cutter service and of tlie inarine-

hoNpital 8er\ice, and lioiiorably disehHr).'ed sol-

diers and sailors of tlie ri'jrular and volunteer

army and navy, in the following order of prefer-

ence: (1) Ollicers and enlisted men of the army,
navy, and marine corps on the active lists, and
cadets at the military and naval academies; ('2)

ollicers and enlisted men of the same ser\ice on
the retired lists; (3) odicers of the revenue-

cutter service and of the marine-hospital serv-

ice; (4) honorably discharged soldiers and sailors

of the regular and volunteer army and navy may
he admitted by authority of the Surgeon-General
wlien there are vacant lieds. The general hospi-

tal at Kort Hayard, X. M.. is set apart as a
sanitarium for the treatment of oflicers and en-

listed men of the army suffering from pulmonary
tuln-rculosis. In the regular hospital service of

the l"nited States a limited number of women are
employed as hospital matrons at posts and
arsenals, and also as nurses in numbers fi.xed by
the Surgeon-General, as described below.

Field hoxpitnlx are organized according to the
needs and character of llie campaign, the theatre

of operations, climate, and season of the year

—

the primary object being to evacuate the front

of sick and disabled troops without interfering

with (he mobility of the comliatants. In connec-

tion with field hospitals there is always present
the transport difliculty. consequently every effort

is made to lighten the total weight of equipment
carried. Bearer and ambulance companies and
field hospitals are essentially mobile units—their

equipment usually consisting of a few small tents

without beds. In (lie Hril ish-Hoer War of ISnit

the Knglish field hospital weighed about eight
tons, accommodated 100 patients, and could 1k"

{)itehed or struck and packed on wagons in an
lour's time. Stationary hospitals are usually
rest camps on long lines of communication.
(Icncrnl honpitals are places to which all sick

and wounded are ultimately sent; where all im-
portant surgical and medical treatment, not im-
jieratively urgent, is carried out : and where it is

determined whether the patient shall be returned
to civil life or active service. In every army
rpccial corps of men are enlisted and trained
during time of peace; the lieldhospilal section
during tbe great annual army manoeuvres of
Europe receiving vcr.v practical instruction.
While all eiviliz<'d countries are quick to avail
themselves of needed improvements, France is

usually in the lead.

Hospital Thai.n.s. Modern wars of Continen-
tal Europe have developed a phase of hospital
service peculiar to themselves and known as hos-
pital trains, of which there are three distinct
types—permanent, improvised, and ordinary.
The first named will ser\'e as an illustration.
They are constructed .so as to contain kitchen,
storeroom, and compartments for the sick, who
are invariably lying-down patients, demanding
Tonstant attention. There is through communica-
tion from the front to rear. In Germany they
are known as Lnzarel-Zuf/e, and consist of 41
carriages, with an average total capacity of 300
patients: the Trnins-f^nnitairrs-Prrmancnts of the
French have 23 coaches, with a capacity of 128;
the .Austrian Eiftenbahn Sanitiila-ZiUic. 19 car-

riages and 104 sick-berths; and the Italian Treni
Ospcdnli. ranging from 10 to 24 carriages, with
accommodations for about 200. There are also

similar trains belonging to the ."sociftf- Francaise,
and the Austro-llungarian Knights of iMalta.

Hospital trains are conspicuously marked with
the badge of the Geneva Society, but arc so ar-

langed internally that distinctions of rank and
caste are rigorously maintained in the accommo-
dations s<'t apart for sulferers, utterly regardless

of the necessities or circumstances of the case.

The .\n.\iY Nir.sk C'oRrs is an auxiliary
branch of the medical department. In accord-

ance with an army bill passed February 2. 1901,

it was ordered that army nurses should be as-

signed to duty at military hospitals, and at hos-

jiitals where more than one nurse is serving one
will be assigned to duty as chief. They are ap-

pointed for three J'cars, two years of which period

nuist be served without the limit of the United
States. The pay and allowance of a nurse on ac-

tive service is .'?4(l jht month, when on duty in the

I'nited States and abroad, fhief nurses receive

$.5 e.\tra, except where there are live or more
inirses under them, when they receive $10 extra,

and .$25 extra when they have charge of ten or

more subordinates. Nurses are retired on reach-

ing the age of fortj'-live years, or if they cease

for five years to practice their profession, or if

they become pernnmently incapacitated, from ill-

ness or other good or sullicient reason. The uni-

form of the corps consists of a waist and skirt

of suitable white material, adjustalilc white cud's.

bishop collar, white apron, and cap. The badge

of the corps is the cross of the medical depart-

nient and hospital corps, in green enamel with

gilt edge, pinned on tlie left side of the collar

of the uniform, or on a corresponding part of the

nurse's dress when she is not in tmiform. See

JIeuioai, DErABTMENT; and Suboeby, JIii.itakv.

HOSPITAL CORPS, U.mted States. In the

Initeil .'^liitcs Kciuits arc enlisted for the Hos-

pital t'orps. and permanently attached to the

^tedical Department; and in time of war perform
the necessary ambulance service under such officers

of the Medical Department and assistants as may
be detailed for that duty. They arc not required

to perform any military duties other than those

pertaining to their corps; receiving instruction

in such drills, both foot and mounted, as are
necessary for their efficiency. Their equipment
consists of canteen complete, waist-bclti and plate,

one-half shelter tent complete, and in the case

of privates, pouch and litter-sling. At every
permanent military post there is at least one
noncommissioned officer of the IIos|iital Corps,
and an additional one for every additional four

privates of the corps. Special instructions in the

duties of litter-bearer and the methods of ren-

dering first aid to the siek and wounded are
given to all enlisted men of the line of the army
by their company officers, for at least four hours
in each month, except in the case of the sea-

coast artillery, which is limited to one hour per
month, post surgeons under the direction of post

commanders being responsible for the professional

instruction of the company officers.

In field service troops are accompanied by de-

tachments of the Hospital Corps, each medical

officer, on the march, being attended by a mount-
ed private of the hospital corps. Members are

not permitted to earri' arms except under cir-

cumstances where their rights as non-combatant.'!,

imder the Geneva Convention, are not likely to b&
recognized.

,
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HOSPITALERS (OF. hospitalier, from >IL.
hospilaluriua, from hospitale, hospital, inn, from
Lat. hospitalis, relating to a guest, from hospes,

guest) . Charitable brotherhoods, founded at vari-

ous times and in diflTerent countries, for the care

of the sick in hospitals. The vow to devote one's

self to this work of mercy is usually superadded
to the ordinary vows of poverty, chastity, and
obedience, commanded by Saint Augustine. One
of the earliest recorded instances of such a
brotherhood is the Order of Madonna della Scala,

in Italy in the ninth century. Tlie Knights of

Saint John of Jerusalem (q.v. ), as also the Teu-
tonic Knights (q.v.), were originally hospitalers.

There are many other local institutes or congre-
gations having various names and living under
various rules.

HOSPITAL SHIP. A si\ip designed to take
care of the sick and wounded either as a floating

hospital or as a transport hospital. The second
Geneva Convention in 1868 provided that hos-

pital ships, merchantmen (i.e. unarmed ships not
used for any military or naval purpose), having
woimded on board, and boats picking up wounded
or wrecked men, shall be neutral. They are re-

quired to fly the red cross flag and their men
must wear the red cross armlet. Government
hospital ships are required to be painted white
with a bro.ad longitudinal green stripe on each
side extending from bow to stern: hospital ships

belonging to aid societies to be similarly painted,
but the stripe is to be red. Both varieties of

ships must flv the red cross flag as well as their

national ensign, and no arms of any sort are to

be allowed on board. Any evidence amounting to

presumption that the enemy is violating the rules

of the convention and using the ships for im-
proper purposes constitutes sufficient ground for

refusing the further granting of immunity until

the contrary is proved.

HOSPITAL StrWDAY. In the United SUtes,
the last Sunday of December; in England, the
Sunday nearest .Tune loth, on which days the
collections in the churches are devoted to the sup-
port of hospitals. The custom has been generally
adopted since 1873.

HOS'PODAR (Upper Serbian, master, lord).
A title formerly given to the governors of Mol-
davia and Wallachia. Hospodar (ijospodar. gos-

pod, gospodin, in the various Slav languages)
means simply 'master.' The hospodar held his
power at the pleasure of the Sultan, who made a
practice of farming out the office to the highest
bidder. The incimibent held his office for a short
period, or else secured reappointment by repeated
gifts. The Lithuanian princes were likewise

called hospodars. and the Polish kings, down to

the time of Sobieski. assumed that title in their

diplomatic negotiations with Russia. Gostidnr
(ruler, monarch) is even now one of the titles

of the Emperor of Russia.

HOST. See Loed's Suppeb.

HOSTAGE (OP. hostage, ostage, Ft. otage, It.

ostaggio, from Lat. obsidatus, state of being a
hostage, from ohses, OLat. opses. hostage, from
obsidcre. to remain, from ob, at + sidcre, to sit;

influenced in popular etymology by Lat. /io.s-

iin) . A person or thing given in pledge for the

performance of conditions. When a town capitu-

lates, victors and vanquished usually give into

the custody, one of the other, several officers, as

pledges that each party will duly carry out the
terms stipulated. When the terms are fulfilled

the hostages are exchanged ; but if the terms be
evaded the opposite side holds the right to put
to death or otherwise punish the hostages in its

possession.

HOSTIL'ITTS, TiXLVs. A semi-legendary
King of Rome, grandson of Hostus Hostilius, the
champion of Rome in the first war with the
Sabines; he succeeded Numa Pompilius on the
throne of Rome, B.C. C70 (according to the com-
mon chronology). According to Livy and other
writers, Hostilius made the famous arrangement,,
by the combat of the Horatii with the Curiatii,

for the decision of the question of supremacy
between Rome and Alba, which was decided in

favor of the former; he fought against FideniE
and Veil, and conquered these cities, destroyed
Alba, and removed the inhabitants to Rome, set-

tling them on Mons Ctelius, and carried on war
against the Sabines. He is said to have reigned
to about B.C. 638. The story of the earlier

Kings of Rome is mere legend, but doubtless con-

tains some germs of truth, though the personality
and name of TuUus Hostilius are not to be
credited.

HOS'TIUS. A Roman poet of the second cen-

tury u.c, author of metrical annals after the
manner of Ennius, and Belliim Uistricxim, a
poem on the Istrian War. Fragments of the lat-

ter work, quoted by Macrobius (v. i. 3, 5) and
Servius (ad JEn. xii. 121). are printed in Baeh-
rens, Fragmenta Poetarum Romanorum (1886).
Some authorities think he is the original of the

doctiis avus of Propertius (iv. 20, 8).

HOSTRTJP, hos'tryp, Jetjs CnBiSTi.\?r (1818-

92). A Danish poet and dramatist, bom at Co-
penhagen. His first comedy, iljenboerne (1843,
published in 1847), was acted by his fellow stu-

dents before he left the university. It was played
afterwards at the Royal Theatre, and remains a
favorite piece. Among his other plays, composed
under the pseudonym of Kristrup, are Intrigerne

(1846); En Spiii'v i Tranedands (1850); Even-
it/rpaa Fodreiseii (1850); HoUaterliijer (1849);
En Vat MeUetn Fjeldene ( 1852, music by Emil
Hartmann), and Hester og Loerliiig (1852).
From 1855, when he took orders, to 1881, he had
charge of a parish. A volume of his poems,
Sange og Digte. appeared in 1884, and his drama,
Eva, in 1881. After this he wrote little but what
was demanded by his parochial work. The last

years of his life were spent at Copenhagen. His
popularity is largely due to the national charac-
ter of his plays, his humor without vulgarity,

and the vivacity of his dialogue. His poetical

writings were collected in six volumes (1852-50),
and a fifth edition of his comedies was published
in 1S8S-S9.

HOT-AIR ENGINE. See Caix)RIC ENGI^'E.

HOTBED. A bed of fermenting compost or
manure covered with a layer of earth, and gener-

ally surmounted by a frame, for the cultivation

of plants which require more than the natural
heat of the climate or season, but not so much
as to render the hothouse necessarv. The heat is

the result of fermentation. Hott>eds are in i-ery

general use for growing plants from seed in

spring, to be planted in the open ground as sum-
mer advances, and for forcing vegetables and
flowers. The material mostly used is horse
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manure, cither alone or mixed with litter; but
tan-burk, leaves, the waste of llax, cotton, or

woolen factories, etc., are sometimes substituted

for it. It is necessary that the heat of very rapid

fermentation be cx|)ended before the hotbed is

planted; and it is usual, on this account, to pre-

pare the materials some days in advance of plant-

ing. A hotbed is made lii^:hest at the back, slop-

injf toward the south. The l>ed extends on all

sides 12 inches or more beyond the frame, aecord-

infr to the temperature of the outside air. Tlie

frame has a movable plass sash or sashes, accord-

ing to its size, or is covered with cloth. The
thickness of the hotbed, and of the earth upon it,

is accommodated to the purpose intended and the

de^ee of heat required. When the lieat decreases

it is for some purpos»\s necessary to keep it up
by iininps' of the same material as the hotbed,

adilcd to the sides of it. The sa.shes of hotbeds

nuist be partially removed during the day to

permit vrnlilation and the escape of vapor.

HOTCH'KISS, ]5k.v.iami>- Derkely (1820-

85). An American inventor, born in Watertown,
Conn., of humble parentajie. lie was at an early

age employed in a gun-factory, where he came
into contact with Samuel Colt (q.v.). in the

manufacture of revolvers. During the Civil War
he was engaged in the manufacture of ordnance
in Xew York, and later invented the Hotchkiss
magazine gun, \iscd by the Inited States troops

in the West and the United States Marine Corps.
This was followed in 1SS2 by the Hotchkiss ma-
chine gun, for use in the fighting tops of war-ves-
sels, lie was also the inventor of several important
improvements in projectiles and licavy ordnance.
His guns were in general use throughout the
armies and navies of the world until displaced in

the more advanced nations by later inventions. His
death occurred in Paris, where in 1870 he estab-

lished a gun-factory, a branch of which he was
organizing in Kngland at the time of his death.

8ee Machine (Un and Rapid-Firing Gun.
HOTCHKISS GUN. See JIaciiine Gun;

Kaimo-I-ikk til .\; (Jku.nance.

HOTCHPOT (OF. hochepot, from ODutch
liutsiiot, chopped beef or mutton boiled in a pot,

from liutscn, hotxcn, to shake + pot, AS. pott,

from Ir. poln. puite, Welsh pot, Bret, pod, pot;
connected with I.at. potare, Skt. pfi, to drink. Gk.
)ro-(5c po/os, drunk). The mixing and blending
together of advancements made to children dur-
ing a parent's life and of property left at his

death, in order that the whole may be equally
divided among all the children. According to
Blackstone the doctrine came into Knglish juris-

prudence from the law of the T.ombards, but the
term is explained by him in the language of Lit-

tleton, as follows: "Hotchpot is in English a
pudding; for in a pudding is not commonly put
one thing alone, but one thing with other things
together." By this housewifely metaphor, adds
Blaekstone. our ancestors meant to inform us
that the lands which had been given to one or
more daughters in frank marriage, as well as
the lands descending in fee simple, should be
mixed and blended together and then divided

among all the daughters. After estates in frank
marriage fell into disuse the principle of the law
of hotchpot was revived and applied by the

statute of distributions (22 and 23 Car. II., ch.

10). The provisions of this statute have been
reenacted by the Legislatures of our States with

some shades of difTcrence, and on the basis of the
rules as to hotchpot throughout this countrj-.

The great object of these rules is to jiroduce

e(|uality among the children of a deceased ]>erson.

Property which has been turned over to a child

as an advancement, instead of a pure gift, is to

be brought into holehpot as a condition of his

taking a child's share in the parent's estate. It

is not necessary that he actually bring and sur-

render the very chattel or other form of prop-

erty advanced to him. It is enougti that its

fair value be accounted for and ailde<l to the
decedent's estate. In arriving at this value its

worth is to be estimated at the death of the
parent, relation being had to its situation at the

time of advancement. Accordingly, where a

slave boy, twelve years old. was given to a child

a^ an advancement, the child was chargeable with
the fair value of such a boy at the father's death;
not the value of the particular slave who was
then .an a<lult. So the profits of an advancement,
or the enhanced value due to improvements, are

not to be accounted for. Consult the Commen-
taries of Blaekstone and Kent.

HOTEL (Fr. hdtel. OF. hostel, from ^U.. has-

pitale, large house, palace, inn). The origin of

the modern hotel, especially in the United States,

dales from the introduction of the railroad. Its

advent transfonned the small road-house, which
wa-s planned for occiisional guest.s. into the more
pretentiou-s hotel. Again, about 1888. came
another revolution in hotel-building, and tho
moilern fireproof stnictures began to replace their
]iix)rly iilanned prototypes. Still later, the idea
of specialization, that is, of providing particu-

larly for a certain class in the community, began
to gain ground. In the I'nited States there are
three general kinds of hotels: (1) Those which
are run on the .Vmerican plan; (2) those using
the European plan; and (.3) those combining
both systems. The European plan, on .which
practically all the great hotels of Europe are
run. consists in paying a certain daily rate for

a room, and then paying separately for whatever
food is ordered. l?y the American plan the guest
pays a certain amount a day for both room and
meals. The difference between an American hotel

which is run on the European plan and the
Continental hotel, is that in the former the
various minor items, such as light and .service,

lire included in the price of the room; while on
the Continent these items are often charged for
separately. One of the most characteristic es-

tablishments of Europe is the road-house, which
is found throughout the Continent, but especially

in France, Germany, and Austria. It is, as a
rule, marked by simplicity and comfort and is

preferred by many to the more elaborate hotel.

Indeed, the small hotel in Euroix- is a model
of its kind, and its cuisine is generally superior
to that of .second-class hotels in this country.
The large first-class hotels of the United States

are, however, unexcelled. The following descrip-

tion applies to the modern hotel.

By far the greater part of the space in a hotel

is occupied with private rooms for guests, but

the central feature of the design of a modern
hotel is the great office and lobby, which is the

common place for arrival and departure, and
for meeting people from both without and
within the building. A large and generally im-

posing entrance and vestibule lead t« the office



HOTEL. 251 HOTEL.

or lobby, which frequently occupies an inclosed

central court, two or three stories in height.

The lobby generally contains not only the public

office of the hotel, but also news and cigar stands,

a telegraph office, and telephone booths; or, if

these are not in, they are adjacent to and connect
with the lobby. Reading, writing, and smoking
rooms also adjoin the lobby, and there may be
a parlor or reception-room near at hand. The
hotel parlors are more generally on an upper
floor, commonly on the second. Both public
and private parlors are usually provided. An-
other marked feature of a hotel is its dining-

loom. Here the object is to get a large, un-
obstructed floor-space, with plenty of natural
light, where possible, and at the same time to

have the room only second in general accessibility

to the lobby or oflice. Smaller public dining-

rooms, frequently called breakfast-rooms, are

generally provided, and also a gentlemen's cafe,

besides which there are private dining-rooms in

proportion to the size and general character of

the hotel. A conspicuous feature of hotels in

this country' is the bar. which is likely to be
near, if not connected with, the cafe. The bar
is often on the office floor, but where this floor

i.s well above the street level the bar and caf&,

together with l)arber-shops. lavatories, and, per-

haps, the public baths, are in the basement. The
hotel kitchen must be either near or in speedv
communication with the dining-room. It may
be on a different floor, if dumb-waiters are pro-

vided. Where there are numerous dining-rooms,
public and private', several kitchens are a prac-
tical necessity.

Spacious stairways almost invariably lead

from the office or lobby to the parlor or dining-

room, although the universal use of elevators has
lessened their importance. An impressive fea-

ture of some of the finest hotels is a gallery
above and around the lobby, giving access to

whatever public rooms may be located on the
second floor. The elevators should be conven-
iently arranged so as to give quick access t^)

private dining-rooms, ballrooms, and parlors;
and there should be separate elevators for ser-

vants and freight. The guests' rooms, if any,
on the second floor of large hotels, are generally
in suites (bedroom, parlor, and bathroom), but
similar suites may, of course, be distributed on
the other floors. Above the second floor tlie

building commonly assumes, at least in city
hotels, the form of a hollow square, or rectangle.
The guests' rooms are arranged along corridors,
the outer ones fronting on the street, the inner
ones on the court. Even third or fourth rate ho-
tels of (he present day rarely offer guests a room
which does not have an ample window opening
into the outer air. Fire-escapes must be pro-
vided on each floor, and red lights are placed
r.ear them and at the heads of stairca.ses to mark
their location. Besides the various rooms, pub-
lic and private, already mentioned, baggage and
storage rooms, ballrooms, halls for concerts, con-
ventions, and other assemblies, music-rooms, and
sometimes roof gardens, are, some or all, found
in the best hotels.

^Mountain and seaside resorts call for various
modifications in design, including many spacious
verandas and balconies, .sun-parlors for winter
use, and other features suited to the changed
conditions nf a hotel life where recreation and
social amusements, or perhaps the search for

Vol. X.—17.

health, are the? main objects. The constructional
features of hotels are not sufficiently different
in the material employed and the way in which
it is put together to require separate treatment.
The governing principle in the design of a

hotel should be to make it as safe, convenient,
comfortable, and generally attractive as possible.
Unfortunately, the order of these requirements
sometimes is reversed; or, at least, inadequate
attention is given to the safety of the guests.
Safety is used broadly here, to include all that
goes to make the building structurally sound, to
reduce dangers from fire, and to conduce to good
sanitation. Fireproof construction (q.v.) should
be employed as far as possible, and there should
be adequate fire-escapes and fire-protection facili-

ties. The latter, at least in all large hotels, in-

clude apparatus in the w.ay of fire-pumps, stand-
])ipes, hose, chemical extinguishers, and the like.

A plentiful supply of water is, of course, essen-
tial. This necessity frequently entails an inde-
pendent pumping plant, and always requires an
extensive system of piping for both hot and cold
water. To meet the demands for purity in drink-
ing-water, it is frequently advisable to install a
filter plant in the basement of the hotel, or,

where possible, to sink deep artesian wells.
Spring waters are often supplied at table.

Both public and private baths are required.
The latter should be in separate rooms with in-

dcjiendent air and light. Private water-closets
generally accompany private baths. The public
lavatories and water-closets, both as regards
spaciousness and good sanitation, may be taken
as a fair index of the rank of most hotels. In
general, all plumbing should be of the simplest
possible design and should be readily accessible
for inspection and repairs. In the choice of floors
and floor-coverings, wall finish and decorations,
window and other hangings, it should never be
forgotten that frequent and thorough cleansing
is imperative, and that everything that creates
or serves as a lodging-place for dust, or that
cannot be thoroughly disinfected, is a menace
to health. Ventilation is most important and,
together with heating, its arrangement should
be intrusted to a heating and ventilation en-
gineer. In the best hotels in the colder sections
of America, the buildings are heated with steam
or hot water throughout, supplemented, in some
instances, by open fireplaces. Well-equipped
laundries, with drying closets, are becoming more
and more common even in smaller hotels. Either
gas or electric lights, and frequently both, are
provided in most hotels.

Whatever the rank of a hotel, some means is

provided for niakinj known wants without le.iv-

ing (me's room. Tlie most common method is a
simple push-button electrically connected with
an annunciator in the hotel" office. In some
hotels elaborate signal systeTiis are provided so
that by moving a pointer over a dial in one's
room any want may be made known in the office.

Such cumbersome devices, however, bid fair to
be superseded by the house telephone system, with
a telephone in every room.

The management of modern hotels presents a
difficult executive problem. The number of em-
ployees (which varies according to the hotel, but
which is always over .50 per cent, of the guests),
the constantly shifting crowd of guests, the num-
berle.ss mechanical details, and the large amount
of provisions and supplies which is necessary, all
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complicate the problem. Under the manager,

and directly responsible to him, are a steward

nnd a chef." The former has charjje of the sup-

jdies and general super\'isiou over the house-

keeper, storekceiwr, head laundress (and their

hubordinates), and over the clerks of the accouilt-

iiif,' department and the pluml)ers. carpenters,

nnd \ipholsterers. The steward also generally

buys the nwes^ary provisions and supplies. Most

ot'the provisions are ordered fresli everj- day,

though usually the larder is stocked with a sup-

ply sullicicnt "for two days, while the supply of

dry stull" on hand is sullieient for a week. The

chef has absolute charge of the kitchen and its

staff. The steward makes his purcluises accord-

ing to li.sts iiirnished him by the chef, who over-

sees all details in connection with the cuisine.

A head waiter superintends the dining-rooms and
arranges for private dinners and suppers. For
the history of the early hotel, see Ii\'N.

HOTEL (in law). See Ixx, Inntceepeb.

h6TEL DE CLXTNY, 6'tel' de khi'nf-'. See

Cluny, JIOtel de.

h6TEL DE RAMBOTTtLLET^ de rUN'-

IkkJ'vA'. See Ramhoi iLi.Kr, Hotkl de.

h6tEL DES INVALLDES, dA zaN'vi'Ud'.

See I.NV.\i.i[)hS.

HOTEL DE VILLE, dc vel. The city hall of

Paris. The scat nf the municipal government was
originally on the left bank of the Seine, whence it

was transferred to a position near the (TTiatelct

on the right bank in the thirteenth century, and

in 1.3.57 was established in a building (m the Plaie

de Grfve, now the Place de I'Hotel de Ville.

Under Francis I. the building had been outgrown,

and a new edifice was liegim, which was com-

pleted under Henry IV. It was totally destroyed

by the Communists in 1871, with the loss of COO

of their companions who were unable to escape

from the building, and was rebuilt between 1873

and 188.3. The new building is a fine Renais-

sance stniiture, with an imposing facade en-

riched with allegorical groups and single statues

typifying the principal French cities. Tlie in-

terior is richly ornamented with sculpture and
paintings by great French artists, and contains a

fine arrand staircase and a large decorated hall.

Generically. the name is applied by the French

to any town hall.

HOTEL DIEU, dye. One of the oldest hos-

pitals in luiropc and the most important in Paris,

said to have been founded in (il!0. It formerly

stood on the south side of the He de la Citf, and
was connected with an annex on the right bank
of the Seine. In 1772 the hospital was destroyed

and subsequently rel)\iilt on the same spot. The
institution was transferred in 18C8 to its pres-

ent position on the north side of the island,

near Not re Dame. It contains 5.i0 beds, and
three medical professorships are attached to it.

HOTHO, ho'tA. Hei.nrich Gi'Stav (1802-7.3).

A ficrninri art historian, born in Berlin. He
studied at the university of his native city, in

1829 became one of its professors, and the next

year was appointed assistant director of the gal-

lery of paintings in the Royal JIuseum. He was
well known as a disciple of Hegel, for the com-

plete edition of whose works he elaborated the

Vorlexiinfien i'lher Ae/ithetik (3 vols., 2d ed. 1842-

43). In addition he published Gfurhirhte iter

deuischen und niedcrUindischen Malerei (1842-

43) ; Die Malerschule Uubcria van Eyck (2 vols.,

I8r>r>-58); Itif Meinltriiirkc dvr Malcni vuiii

i:nde. dcs .i. bin Anfanii ilis IS. ./ahrliutnlrrls in.

jihoto- und f)ltotulilhiiiirii])Uischrn S'lirhbilduiKjcii

(18(i,i); and an imliiii>lii'<l work entitled <Je-

schichic der chri^lliclun Malerei (1807-72).

HOTHOUSE. A building intended for the

cultivaliiin of exotic plants which require a

higher temperature than that of the open air.

The term is more generally applied to those

buildings in which artificial heat is used. It in-

cludes such terms as 'stove,' 'bark stove,' etc., in

the fornwr of which the heat was derived from

fires, and in the latter by fermenting tan-bark,

which not only produced heat, but kept the air

moi-t. Sic (iKEEXlIOlSE.

HOTMAN, At'ma.N', or HOTMAN'NTJS,
Fkanvois (1524-90). A French jurist and au-

thor, born in Paris. He received the degree of

doctor at Orleans, and afterwards, though but

twenty-two years old. gave lectures on Roman
law at the Vniversity of Paris. At this time

he became a convert to the reformed religion,

nnd was forced to take refuge in Geneva. On
the recommendation of Calvin, he was made pro-

fessor of belles-lettres at Lausanne in 1549.

Afterwards he went to Strassburg as professor of

civil law; then to Valence (1502) and Bourges

(15G7). For a short time he returned to Paris,

but the massacre of Saint Bartholomew sent him
back to Geneva. His last years were spent at

Basel. Hotman's books had a great inlluence

on the time, and wrought a reformation in the

study and teaching of law. His two most im-

portant works arc VAnti-trihrmUui. ou discoum

sur V^ludc dcs loin (1507), and Franco-Gnllin

(1573), often reprinted with changes of matter

and lilies.

HOT SPRINGS. A city and the county-seat

of Garland County, Ark.. .50 miles west by south

of Little Rock; on the Choctaw, Oklahoma and

<;ulf. anil the Saint lyouis. Iron Mountain and

Southern railroads (Map: Arkansas, C 3). It is

one of the most beautiful towns in the United

States, and is widely noted for the hot waters

that flow from 72 springs, included in a space of

10 acres on the west side of Hot Springs Mountain.

The waters of these springs range in tempera-

ture from 70° to 157° Fahr., and are beneficial

in a multitude of diseases. In 1832 four sections

of land, the thermal springs being in the centre

of the district, were set off by Congress as a Gov-

ernment reservation. .Since then the Government

has established on the mountain the Army and

Xavy General Hospital, and expended large

sums in improving and developing the reserva-

tion. The Government bath-houses, extending

along Central Avenue, are tasteful in design,

and have attractive surroundings. There are

many hotels here, the Kastman, the Arling-

ton, and tlie Park ranking among the largest

in the country; and the city is one of the most

popular resorts in America, having annually

100.000 visitors. Settled about 1804^. Hot
."springs was incorporated as a town in 1870. and

was chartered as a city of the first clii.ss in 187!).

The government is administered by a mayor,

elected every two years, and a municipal council,

of which the executive is a member. Population,

in 1890, 8080; in 1900. 9973.

HOT SPRINGS. .\ town in Madison County,

X. C, 38 miles northwest of Asheville; on the
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French Broad River, and on the Southern Rail-

way (Map: North Carolina, B 4). it has a
fine site at an elevation of over 1300 feet, in a
picturesque valley inclosed by high mountains,
and is a noted health resort because of the medi-
cinal value of its hot mineral waters. Dorland
Institute, a mission boarding-school for moun-
taineers, was established here in 1894. The prin-

cipal industries are lumbering and mining. Pop-
ulation, in 1890, 095; in 1900, 445.

HOT SPRINGS. A city and the county-seat
of Fall Kiver County, S. D., 106 miles south of

Deadwood; on Fall River, and on the Burlington
and Missouri River and the Fremont, Elkhorn and
Missouri Valley railroads (Map: .South Dakota,
B 6). It is noted for its thermal and medicinal
springs, and is the seat of the State Soldiers'

Home and of Black Hills College (Methodist
Episcopal), opened in 1890. The city is the com-
mercial centre for important mining, live stock,

and lumber interests, and has a good water-
power and manufactures of stucco. Population,
in 1890, 1423; in 1900, 1319.

HOTSPUR. A name given to Henry Percy
(q.v.).

HOTTENTOT FIGS. See Ice-Plant.

HOTTENTOTS {Khoi-Khoin, Men of Men).
A dwarf rare in Namaland, South Africa
(census of 1891, 50,388). Their domain is said

to extend from Orange River to Walfish Bay
and far into the Damara upland. A study of

their somatology shows them to have the follow-

ing characteristics : Cranial capacity, 1290; ceph-
alic index, 74.3. Their skin is yellow, brown, or
gray, not black; the hair is long and woolly: the
cheek-bones are prominent; eyes are dark chest-

nut or black, wide apart; the nose is very broad
and flat, nostrils thick; the mouth is large, with
heavj% upturning lips, and enormous prognath-
ism, chin pointed, and receding jaw. They have
little beard, and no hair on the body. The ears
are large, without lobules. (See Colored Plate of

Africa, D.vrk Races of.) Steatopygia is com-
mon. There are three divisions of them, the Hot-
tentots proper, the mongrel Griquas of Griqualand
West, and the Koranas on the Orange, Vaal,
and Slodder rivers. They, or the Bushmen, their

kindred, and not the negroes of the family of

Bantu, are doubtless the aborigines of the coim-
try, but between the persecutions of the spread-

ing Bantu tribes and later the occupation of the
lowlands by Dutch and English settlers, most
of them have been driven into the mountains and
waste places, and they are slowly dying out. They
live in low, oval, dome-shaped huts, made by set-

ting rough poles in the ground, bending them down
and tying them together. Over all is a thatch or

layer of mats woven by the women. In the cen-

tre of each hut is the fire-pit where meat is

roa.sted, and around the sides are holes in which
they sleep. They wear little costume beyond a
cloak of skin, but smear their bodies lavishly with
fat and soot. At the time of the advent of the
Europeans their wealth consisted largely in cat-

tle. Their chief weapons were bows and poisoned
arrows. In their villages the huts were arranged
in a circle, forming what is known as a kraal. A
portion of the Hottentots shared the fortunes
and stood the oppressions of the settlers, and
their descendants form a mixed race, many of

whom are prosperous in flocks and herds.

Hottentot men do little work besides helping to

tend cattle and occasionally hunting and fishing.

Some pursue the trades of smith or armorer,
tailor or tanner. The women make cords, mats,
and pottery, cook, tend cattle, and perform most
of the labor.

Trade is carried on by barter in cattle, and
o.xen are used for bearing burdens. Little beef is

eaten, and meat is procured by hunting, milk
being the chief food; from their environment the
Hottentots secure many roots and fruits, wliich

supply the vegetable element in their diet. Cook-
ing of meat is by roasting or seething in a skin
bag by means of hot stones. They make an
into.xicating mead and chew a narcotic root.

Puberty, marriage, and funeral feasts are held.

Their amu.senicnts are mock fights, games accom-
panied with music, drinking, and smoking. Fam-
ily affection seems strong, and they are friendly,

liberal, and hospitable among themselves.
Their yellow skin has been an enigma to an-

thropologists, and the discovery of similarities in

grammar, together with the existence of words
representing abstractions of a high order,

strengthened the theory that the Bushmen Hot-
tentots had separated from fjie Caucasian kin-

dred in the north in prehistoric times, settling

the southern portion of the continent, where they
were pressed upon later by the black Bantu
tribes. More probably they are an isolated race,

like the Australians. The theory that they are
lost Hamites is weakened by the fact that their

language has elements resembling those of other
races. The clicks in the vocal sounds, resem-
bling the smacking of the mouth in clucking, etc.,

are made by pressing the tongue against the
teeth, the palate, the sides of the upper jaw, or
doubling it backward and then producing an ex-

plosive noise. These clicks usually occur at the
beginning of words, and while each one is not
difficult to imitate, the European is quite unable
to follow them up with the vocal sounds that
make up the word. Ttie name Hottentot is an
eflfort of the Dutch to imitate the dental clicks

pronounced like the expression of surprise, tut!

tut! with an inhalation.

The unit of government among the Hottentots
was the kraal, with its subchief, who. with the
leading men. had jurisdiction even to the extent
of the death penalty. The tribes were ruled

by hereditary chiefs, who were greatly revered
and received their pay in kind, being entitled to

a share of whatever was killed or produced.
Descent was in the female line for sons, and initia-

tion into the tribe was with ceremonial scarifica-

tion of the body. Their instruments of music
were the gorah, or musical how, a rude fiddle,

I'gutha, an imitation of European violin, a tomo,
a bow rubbed with another bow, and a single-

head drum.
The religious belief of the Hottentots was in

keeping with their social scale and organization.

They held to the existence of the soul after

death. The ruler of all things is a deified patri-

arch. Heitsi-Eibib. or a Great Captain. Tsu-goab,
who was formerly one of flieir nughty chiefs, and
came from the East. Hence all Hottentots' graves
are oriented, and when the.v pass a cemetery they
leave stones on the spot to express good will and
ask a blessing. The existence of this pr.actice in

former times enables the student fo follow the

trail of the Hottentot in his wanderings. The
cult of these people is obscure. It has been
stated that they had no temples or places of
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united worship, no altars on which olTcrings or
sacrifices were laid, and no class with priestly

liuiction, J'et medicine men, witch doctors, or sor-

cerers, were coniiiion uiiiong tlicni, called in to

heal the sick by nia^ic. An iniincnse folklore is

based on the primitive conceptions of ghosts,

elianiis, siyns, oUcrinjp*, luck, and causation by
spirit inlluences that cram the air.

Accounts of the Hottentots are to lie found in

the narrative of Francisco de Almeida (1509);
also in the records of the Dutch East India Com-
pany from l(i.')2, and of tlie Uritisli ociiipation

after 170.5. Consult also: P. Kolben, Present
Slate of the Viipc nf Hood Hope (London, 1731-

.SS) ; A. .Sparnian, \'o;iu<ic to the Cape of (load

Hope (Perth, 1780) ; Sir .(olin Barrow, Travels

into the Interior of South .l/'rica (I.ondon, 1801) ;

Kmil llolub, Seven Years in South Africa (Eng.
trans., Koston. 1881).

HOTTENTOT'S BREAD {Tc.itudinaria Ele-
phantipis) . A s|iccics of the order Dioscoreacea;,

indi^'enous to South Alrica. Its slender, many-
branched, vine-like stems, which die <lown during
the dry season, grow to a lieight of 30 to 40 feet,

and bear brifrht. hfartshapcd leaves. The henii-

spherieal or nearly {.'lobular rootstock, sometimes
three feet in diameter, protrudes conspicuously
above ground, and is covered with a brown, cork-

like substance with many-sided protuberances sep-

arated by deep cracks and lissures. lioth the

scientific name and one of the common names.
elephant's foot, have been derived from fancied

resemblances to the foot of an elephant. It is

sometimes called tortoise-plant. The fleshy in-

terior alTords food to baboons and other animals,
but it is said tliat the natives do not eat it.

'llic rootstalks are exported ap[)arently dead, but
when placed in the groimd they soon throw out
rootlets and stems jjrow rapidly from the upper
surface. The plant is cultivated as a greenhouse
curiosity.

HOTTINGEK, hot'tIn<r-er. .Toiianx IlEixRicir

( 1()'2(» (J7 ) . A .Swiss Orientalist and biblical

scholar. He was born at Ziirich. After studying
at Geneva, Gronin^;en. and l^eyden. he Ix^eame

professor of einirch history in Ziirich. where he
remained until 1()").5, holding successively the
chairs of thrologj- and Oriental languages, and
rhetoric and logic. In 1('>.").5 he liecamc professor
of Orient.il languages at Heidelberg. In 16G1
he returned to Ziirich to take charge of a German
translation of the Hil)le; and in 1(102 he was
elected rector of the University in Ziirich. which
title he kept for life. In 1007 he was called to
I.eyden. hut was drowned at Ziirich by the cap-
sizing of his boat while on a pleasure excursion
before leaving for his new work. Hettinger was
a prolific writer on Oriental subjects. The most
important of his works are the following: The-
saurus Philolof)icus seu Claris Scripturoe i 1640) ;

nistnria Keele.viastica (1051-67); and the Eti/-

piolofiieon Orientale. sive Lexicon Barmonicum
Hrplattlotton (1061).

HOTTINGEB, .TonANN .T.\kob (1783-lSfiO).
A Swiss historian and educator. He was born
nt Ziirich. studied (here and at Leipzig, and, re-

turning to his birthplace, taught history in the
girls' academy, in the art school, and in the uni-
versity (1833). .Xs a memlier of the council on
education, Hottinger was prominent in the in-

troduction of reform measures. He edited
the .IrcAir fiir Schweizer Oesehiehte und l.uiulen-

lunde ( 1S27-20) nnd the Srhirrizcrisches }fuseum
fiir hiiitorinrhr W'is/irnsfhafirn (1837-.30); and
wrote; (lesrhirhte drr Eiflt/euoHMrji ii'ijhreud dtr
Zcitcu der Sriiiceizcr Kirrhentrviiiiunii ll>^-'>-' ) ;

Uuldreich Xu-iugli (1841) ; Ueschichte des Unler-
gangs drr lUdginosscnschaft dcr l.i Orte (1844) ;

and llinis Kiinrad Escher von der Linth (1852).

HOUARIOS, iToU'ri^-Az. Small coasting ves-

sels and pleasure-boats used in parts of the -Medi-

terranean. They bear lateen sails, and have
each t«o masts and a bowsprit.

HOUBARA, hnr>^bii'rft. See Bustard.

HOUBRAKEN, hou'brii'k.n. A Dutch fam-
ily of artists, .\k.noli) (l(i0017ly) was born at
Dordrecht, and studied under .Saniucl van Hoog-
straeten. In 1713 he visited England. He
painted a number of historical pictures and fig-

ure subjects, none of great value, and wrote a
biography of Dutch painters, (Iroote schoubourgh
der iietlrrliitidschr kniisfschihlrrs rn srhildtrrs-

sen (1718), which is n<it reliable.— His son and
jiupil. Jakiuis ( 10!)8-17S0). a well-known en-

graver, was also born at Dordrecht. His first

work was n series of portraits for his brother's

book. He did a hundred jilates for The Heads
of Illustrious Persons of (Ireat lirilain (1743-

51), by T. Hirchs. His individual portraits are
said to ntiniber four hundred, but his best work
is a series of scenes after C. Troost. After Hou-
hrakcn's death engraving in the Netherlands be-

came almost a lost art.

HOUDAN, hriTi'dan. A breed of domestic
fowls, in llie French class with the crcvccceur

and la Heche. They are widely bred in the

United States, and are hardy and [irrifitablr.

These fowls are of medium size, mottled black

and white in color, with black wing-bars and
primaries, and a heavy crest divided in the '

middle of the crown in the cock, but falling

backward in the hen. They have five toes, like

Dorkings. A hen should weigh pounds; a
cock 7. The other breeds mentioned are highly
esteemed in I'rance, hut little known in .\merica.

HOUDETOT, oo'd'-tA', Ei-Isabetii Frax^oise
SdTJiii: iiK i.A Live ue Beli.egrade, Countess d'

(c. 1730-1813). The mistress of Rousseau and
also of Saiiit-Lamlicrt. She was the wife of a
French general and the sister-in-law of JIadame
d'Epinay. Kousseau mentions her in his Confes-

sions, and attributes to her infiuence much of

his poetical inspiration. Their love is partly

represented in La nouvelle Ilclo'ise. Her face

was plain and slightly scarred with smallpox;
but she possessed a brilliant wit and a sunny
disposition.

HOUDIN, oii'dflx', RoRERT (1805-71). A
French conjurer and mechanician. His appren-
ticeship to the watchmaking trade schooled his

fingers in the manipulation of intricate machin-
ery, and his hatred of shams led him to apply
his mechanical knowledge to the unveiling of the

j

conjuring tricks of his time, especially those

which appealed to the religious side of htiman
nature. By producing more wonderful illusions,

with the credit given to natural causes, than
those which his predecessors had attributed to

supernatural, he completely revolutionized the

art of magic, and was honored by medals in 1844
and 1855 for his mechanical toys and the prac-

tical value of some of his inventions. He was
the author of an autobiography, Robert Iloudin
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(1857); Con/idances (1S59); Les trickeries des

(Jrccs dcvoikes (18til) ; Hecrets de la prestidigi-

tation et de la mayie (1808), which was re-

printed ten years later as Comment on devient

sorcier. This work and Magie et physique amu-
sante (1877) were translated into English by
Hoffmann.

HOUDON, oo'doN', Jean A>'toixe (1741-

1828). One of the foremost French sculptors of

the eighteenth century. He was bom at Ver-
sailles, France, March 20, 1741, the son of a
domestic attached to the house of De la llotte,

a courtier. His first impulse toward art came
from the splendid decorative sculpture of the

park at Versailles, and as a boy of ten or twelve

he haunted the ateliers of the Royal School of

Sculpture. In the catalogue of the Salon of

1795 he calls himself a pupil of Slodtz, but he
was really much more inlluenced bj- Pigalle and
tlie younger Lemoyne. In 1761 Houdon won the

Prix de Rome, but was not influenced greatly by
tlie treasures of art in Rome. His personality

was too healthy and powerful to follow the lead

of any other master, and could only be satisfied

by its own direct and intelligent interpretation

of nature. His stay in Rome is marked by two
characteristic and important productions : the
superb "Ecorche," an anatomical model, which
has served as a guide to all artists since his day.

and the statue of Saint Bruno in the Church of

Santa JIaria degli Angeli in Rome—a work of

very powerful characterization.

After ten years' stay in Rome Houdon returned
to Paris, and soon became one of the foremost
French sculptors : he was admitted to the Acad-
emy April 23. 1769. In 1785 he visited America
in company with Benjamin Franklin, in order to
make the statue of Washington which had been
ordered by the Legislature of Virginia. He vis-

ited Washington at Mount Vernon, and the
marl)le statue which followed now adorns the
capitol at Richmond. During the French Revo-
lution Houdon was in danger before the Tribunal
for executing a statue of Saint Scholastica, but
succeeded in convincing the judges that his saint

was in reality a statue of Philosophy. Houdon
died .Tuly 16,' 1828, in Paris.

Houdon was a perfectly trained and competent
technician, producing easily and abundantly,
with equal success both in marble and bronze.

His knowledge of anatomy was marvelous, and
he was a thorough naturalist who succeeded best

in "portraiture. His name is principally con-

nected with a fine series of more than two hun-
dred portrait busts, which form one of the chief

monuments of French sculpture. Among these
were those of Diderot (about 1769). Benjamin
Franklin (1778), and of Gluck (1777) : on the
death of Rousseau in 1778 he made two busts
in bronze and terra-cotta from a east of his

face. One of the most characteristic of his busts
is that of Moli&re in the Theatre Francais, Paris.

Among his statues arc those of "Jlorpheus." in

the Ecole des Beaux-Arts; "Diana the Huntress."
the best of his nude female figures ; and especially

the portrait statue of Voltaire (1781), in the
Thr^atre Francais, one of the finest in modern
art.

HOtJGH, hiif. George Wa.shixgton (1836
— ). An American astronomer, bom in Mont-
gnmery County, N. Y. He graduated at Union
College in 1856, and three years afterwards was

appointed assistant astronomer at the Cincin-

nati Observatory. The next year he became
astronomer and director of the Dudley Observa-
torj' in Albany, and in 1879 went West to become
director of the Dearborn Observatory and profes-

sor of astronomy in Chicago University ; but in

1887 he gave up the latter position to accept a
similar one in the Northwestern University. He
discovered more than 600 double stars, and in-

vented a number of astronomical instruments.

His chief publication is Annals of the Dudley
Observatory (1866-71).

HOUGH, Walteb (1859—). An American
ethnologist, born at Jlorgantown, W. Va. He
was educated at Jlonongalia Academy, West Vir-

ginia Agricultural College, and the University
of West Virginia. He entered the employ of the

Smithsonian Institution in 1886, and soon became
assistant curator of its ethnological department.
In 1892 he went with the United States Com-
mission to Madrid, and was made Knight of the

Order of Isabella. He was a member of Dr. J.

Walter Fewkes's expedition to Arizona ( 1896-97 )

,

and went to Jlexico with Dr. J. W. Rose (1899).
He became a corresponding member of the An-
thropological Society of Paris in 1899, and two
years later was chosen secretarj' of the Anthropo-
logical Society of Washington.

HOUGHTOlSr, ho'ton. A village and the coun-

ty-seat of Houghton County, Mich., 94 miles north-

west of Marquette ; on Portage Lake, near Lake
Superior, with which it is connected by a canal, and
on the Duluth, South Shore and Atlantic and the

Copper Range railroads (Map: Michigan, E 1).

It is the centre of a rich mineral district, cop-

per being mined and exported in great quan-
tities. The Michigan College of Mines, estab-

lished here in 1885, occupies a fine building,

which, with the high school and county court-

house and jail, is among the finest structures of

the village. The water-works are owned by the
municipality. Population, in 1890, 2062 ; in

1900, 3359.

HOUGHTON, George Hendrick ( 1820-97 ) . An
American Episcopal clergyman. He was bom
in Deerfield, Mass. ; graduated at New York
University in 1842. and at the General Theologi-
cal Seminary in 1845. In 1848 he organized, and
until his death was rector of the Church of the
Transfiguration, better known as 'The Little

Church Around the Corner.' in Xew York City.
The story which explains the origin of this name
is that a certain actor having died, his friends

requested one of the city pastors to conduct the
funeral services. The latter refused, but advised
them to try the 'little church around the comer.'
Dr. Houghton was distinguished for his activity

in benevolent work. At his death he was suc-

ceeded by his nephew, George Clarke Houghton.

HOUGHTON, Hexrt Oscar (1823-93). .\n
American publisher, born at Sutton. Vt. He
graduated in 1846 at the L'niversity of Vermont,
and worked in Boston as compositor and news-
paper reporter. In 1849 he entered the Cam-
bridge firm of Messrs. Bolles & Houghton, and
in 18.')2, upon Mr. Bolles's retirement, transferred
the office in its present site, and est,ablished

the well-known Riverside Press. In 1872 he was
elected Mayor of Cambridge. In 1878. by ac-

quiring control of the larce list of the old firm
of Messrs. Ticknor & Fields, the Houghton house
secured exclusive publication rights for the works
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of many leading American auUiors, such as

Emerson. Lon^jfellow, and Holmes. For many
years Wibslcr'a International Dictionary has

been printed liy tlie lUverside Press.

HOUGHTON, hfl'tf/n or hou'ton, Riciiabd

Mom KTo.N .\lu..NKs, Lord. See Mil.nes, Richard
MoNt'KTO.N.

HOULTON. .\ town and the county-seat of

-Aroostook County. Maine, 140 miles northeast

of Bangor; on the Banfjor an<l AnxistiMik and tlie

Canadian Pacific railroails (Map: Maine. H .3).

It is surrounded by a farming and lumbering dis-

trict, and has considerable coninicrrial impor-

tance. There are a foundry and machine-shops,

saw, planing, and molding mills, woolen-mills,

starch-factories, a Hour-mill, a butter-factory,

and a large slaiighter-house. The town has a

public library ami the Ricker Classical Institute.

The government is administered by town meet-

ings. I'opiilation, in 1S90, 4015; in"l900, 4C8G.

HOUMA, hon'mi'i. A town and the parish-seat

of Terrebonne Parish, l.a.. 70 miles southwest of

New Orleans ; on the Bayou Terrebonne, and on
the iSouthem Pacific Railroad (Map: Louisi-

ana, E 4). It has several oyster-packing estab-

lishments, a large moss-factory, manufactures of

sugar, molasses, and lumlicr. and considerable

trade in rice and grain. Population, in 1890,

1280; in 1900, 3212.

HOUUD (AS. htinrl, OIIG. hunt. Ger. Hutid,

Goth. Iiunds : connected with Lat. cania. Gk. Kvuf,

kyOn, Olr. cu, Lith. sz'i, Skt. iian. dog). Broad-

ly, the term 'hound' distinguishes hunting-dogs,

who follow their animal qu.lrry by scent, from
the greyhound group, who hunt by sight; and
also from the field dogs (q.v.).

Hounds, then, comprise the blomlhound or

sleuth-hound, as he is still called in Scotland,

the buck or stag hound, the foxhound, the ot-

ter-hound, the harrier, the beagle, the basset,

and the Great Dane. The origin of all the

breeds of hounds is the Talbot, or old Southern
hound (Corn's satinx of Linna-us), of which prob-

ably no true example exists to-day, although a
few were preserved well up into the nineteenth
century. These dogs were remarkable for their

great size and strength, the ileptli of the chest,

length of ears, and the breadth of the head in

the region covering the olfactory ner\'es; hence
their capacity for tracing the 'sleuth,' 'slot,' or

track. Before the Christian Era the bloodhound
or sleuth-hound of Great Britain had become so
celebrated for these qualities that, as we know-
on the authority of Gratius. they were imported
into Gaul. Strabo, who flourished somewhat
later, confirms this, and Oppian praises their
powers of scent and their courage.
The Bi.ooniioiNn. This hound is the nearest

to the original Talbot, and for centuries was the
hound of the huntsman whose quarry had to be
followed by scent. During many centuries he
was the principal agent in Europe in bringing
the bear, the boar, and the stag to bay; but
swifter breeds were gradually evolved, and the
bloodhound's occupation dwindled to that of
employing his extraordinary capacity to maintain
a trail, however crossed and faint, in tracking
human poachers to their hiding-places. Had it

not been for this nee<l. the breed would in all

probability have entirely disappeared, as. in
fact, it nearly had, when in the middle of the
nineteenth century a few enthusiasts took up

the breeding and restored the dog to his rightful

position. The stories of carnage following the

dog's overtaking man do not apply to the true

blwxlhound. When he hjis treed or fixed his

man, he gives tongue and takes care that tho

pursued does not escape ; but he will never lay

hold viciously and maliciously. The blood-

hound's practical use to-d;iy is in tracking fugi-

tives, refugees, and missing persons; and for this

purpose packs of them are maintained b\ many
public authorities. Their capacity to do this

borders on the incredible; for, however the foot-

steps of the one sought for may be crossed by

ethers, in country or street, the nose of this

hound, once it has taken up the trail, will follow

it. Running water is apparently the only medium
that will baffle him. This sense is, of course,

natural; but to develop it and bring the dog's

use of it into subjection, and make it intelligently

useful, the puppy has to be trained and his

powers gradually extended and kept in practice.

The characteristics adopted as the standard by

the American Bloodhound Club depict the modern
dog. He should be from 2.5 to 27 inches high at

the shoulder for dogs, and a little less for the

other sex; in color, black and tan; the black, ex-

tending to the back, top of neck, and top of

head, is, however, always more or less mixeil

with tan. The tan is a deep rich retl ; the coat

should be short and hard on the body, but silky

on the ears and top of head. The ears should

be long enough to overlap each other when drawn
down together in front of the dog's nose. The
eyes should be hazel, deeply sunk, and with tri-

angular lids, showing the third eyelid or 'haw.'

The head sliould be large in all dimensions ex-

cept width; the muzzle deep and square; the

brows fairly prominent. The skin covering tho

forehead and cheeks is wrinkled, and the general

expression of the whole head is majestic. The
neck is long, to enable him to drop the head to

the trail without altering his pace. The chest

and ribs wide and deep, and the legs straiglit

and muscular; the ankles of full size, and the

feet round and cat-like.

The FoxiiOfND. As a breed distinctly char-

acteristic and .solely used for the huntir.g of the

fox, the foxhound is a comparatively modem
development, not reaching further back than two

hundred years; but it has been developed from

the bloodhound and the Talbot or old Southern

hound, traceable for two thousand years. \Micn

England gradually became more or less de-

forested, and animals of the chase had more open

spaces for their speed, it naturally followed

that this dog had to have increased pace, and
for all kinds of game except the very heaviest

the bloodhound and Talbot gradually gave place

to lighter hounds grafted on the old model. The I

stag or buck hound was the first variety of what
we now class under the general term 'foxhound.'

He was the first to come, and practically the first

to go. for not one pack of the larger buckhound
exists to every hundred packs of the tnie fox-

hound. The est.ablishment of regular packs of

hounds for hunting the fox, the first of which

was the Pytchley in 1750. stamped the breed on

the lines from which the English hound has

never varied— indeed, into some packs not a

single drop of extraneous Wood has ever been

introduced. Most of the packs established in

the latter part of that century are still, so far

as other blood is concerned, in unbroken exist-
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ence; such are the Belvoir (founded, 1756), the

Quorn, and tlie Cottesniores.

Where the game chased is as swift and crafty

as the fox, and the country as open, yet studded

with hedgerows and walls, which act as an ever-

recurring screen from sight, it follows that the

pursuing hound must have unfailing powers of

scent, endurance, and swiftness. These are the

three characteristics of the bonj', muscular, com-
pact, big-bodied, typical foxhound. His height is

not so material as are other points; 23 to 24
inches at the shoulder is a safe medium. Xor is

color imperative, though necessarily, from the

jealousy with which the breed has been guarded,

there are no variations outside the yellow or tan,

black and white, in ever-varying and clearly

marked blotches over the whole body. The head
should have a girth in front of the ears of fully 16

inches; the nose should be 4\i inches long, and
•wide, with open nostrils, and ears set low and
lying close to the cheeks. The neck should

taper from the shoulders to the head. The chest

of a dog 24 inches high should be more than
30 inelies in girth, to give the necessary lung
capacity, and the ribs mu.st be deep and grade
into the loins without an observable break.

The hind quarters must be very strong, and the

front legs straight and strong. So important are

these two features that in judging they call for

20 points out of the total 100. Tlie modem dog,

being better trained, is lighter than his ancestor;

70 to 80 pounds is the limit of a dog's weight,

and the female may be ten pounds lighter.

In America the local conditions differ so wide-

ly, and are so various, that it is almost impos-

sible to define the American foxhound. In some
districts, like Maryland and in the Genesee Val-
ley, the fox is followed very much after the

English fashion, on horseback, over rolling grass-

lands; elsewhere, the dog does the hunting and
the man waits behind a wall on the supposed
runway with a gun ; in a third, the men follow

the dogs afoot ; in still others, they hunt the

fox at night. It follows, therefore, that the dogs
locally needed must be as various as the methods,
and they are so; but. speaking broadly, and of

the hound favored by the American Foxhound
Club, it need only be said that it is bred on
lighter and finer lines than its English ancestor.

It is shorter at the shoulder—21 to 23^4 inches

—and weighs not more than 57 pounds. The
chest is narrower in proportion to depth than
the English standard; 20 inches in a 23'4-inch

hound is considered good. In m-jst other re-

spects, naturally the requiremjnts are very sim-
ilar. One minor point of some importance may
be noticed: the English dog always has his ears
artificially rounded, while the American dog re-

tains them untrimnied.
The II-VREier. From the earliest times the

hare has been hunted by dogs. There is a cameo
among the Greek gems which depicts him chased
by his especial enemy, the long dog or grey-

hound; but he had an equally persistent foe in

the old Southern hound, the immediate ancestor

of the modern harrier. The original harriers

must not be confused with the dwarf foxhound,
which does duty as a harrier to-day. It was
onlv after the draining and elearinsr of England
and Ireland at the besinnincr nf the nineteenth
century, when, for the first time, the chase could
be followed on horseback, that the old Sussex
blue-mottled harrier, the first step in refining

the old stock, came into fashion. The persistence

with which a scent-hunted hare can be worried
by dogs with good noses, and the sport it afforded

to watch the tricks and subtleties of hare and
hounds, made hare-hunting verj' popular. In
order further to insure the needed qualities, the
smaller foxhound strain was called into requisi-

tion, and "Tyrant,' a sire from the Duke of Graf-

ton's kennel, became the foundation of the pack
of Sir John Dashwood King, of West Wycombe,
whence the strain spread throughout Great
Britain. There are still packs of the older and
slower kind, however, and there is a 'standard of

points,' but it is scarcely worth repeating here.

TirE Be.\gle. The harrier looks like a diminu-
tive foxhound, and the beagle looks like a
diminutive harrier; but he is not that. He haa
a most ancient lineage, and for beauty of form,

gentleness of manner, sweetness of voice, and
hunting qualities he has no equal. The length

of the separate existence of the beagle has
allowed opportunity for many varieties besides

the 'rough' and the 'smooth.' A very pygmy
breed called 'lap-dog beagle' was once popular.

So small were one pack of these that the whole
ten or twelve couples were carried to the field in

a pair of panniers slung across a horse. Even
the common-sized beagle is slow enough to allow

any ordinarily active man to follow the chase

afoot. There is a Beagle Club in America which
sets the standard, and field trials are annually
held under its auspices. Though diminutive,

some classes not exceeding 15 inches, the beagle

is every inch a dog, with a wiry frame and a

determined, though placid, look. His standard
of form closely follows that of the foxhound.
The B.\sset. This dog is the French equiva-

lent of the English beagle, inasmuch as he is the

diminutive of an ancient breed, and his quany
is the rabbit. In other respects, as the beagle

follows the characteristics of the old Southern
hound, the basset resembles their other ancient

common ancestor, the bloodhound. His body is

longer, and his legs even shorter than the

beagle's. His head is long and narrow, with
heaxy flews, and his forehead wrinkled to the

eyes, which, like the bloodhound's, show the haw;
his expression is dignified : the neck is very

powerful, with hea\y dewlaps, and the ears so

long he is likely to tread on them, for his legs

are not more than four inches long. The stifles

are bent, and the quarters full of muscle. He is

very barrel-like, and has a character easily recog-

nized.

TttE D.\CHSHrjfD. Except that this dog hunts
rabbits, and, like the beagle and the basset, is

short on the leg and long in the body, he has
nothing in common with the others. He is a
curious mixture. He has the smooth coat and
body of a pointer, the tail and nose of a black

and tan terrier, the ear of a foxhound, with more
than the foxhound's sensitiveness, the hinder legs

taller than the front ones, and the latter comical-

ly bowed. He is a very ancient breed. One of

his kind is painted on an Egyptian monument
of the period c.c. 2000. He has many modern
admirers, and a club devoted to his interests,

whose standard calls for a general appearance
long, low, and graceful—not cloddy—a wedge-

shaped head, long and lean, broadest at its base;

skull moderately arched, bridge of nose somewhat
curved or nearly straight, no stop; muzzle
strong, not snipy, but fairly pointed, with open
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nostrils; cars medium, long, broad and soft,

round at end, set on liigli and well back; eyes

showing no white, and with keen expression;

jaws strong, willi strong and regular t*>elh; neck

tapering from the shoulders to the head; shoul-

ders well muscled and plajstio; chest well de-

veloped, especially the breastbone; body long,

back ribs very short; fore ribs well sprung; fore

legs short and strong in bone; fore arms crooked;

feet large, round, and strong; hind logs smaller

in bone and higher than fore legs; lower thigh

very short and forming nciirly a right angle with

tlie'up|*r thigh; feet of hind legs smaller than

those of fore legs ; coat short (except on the wire-

haired), dense, strong, anil glossy, but short and
fine on the under side of the body; skin loose

and supple; color, red in all tints, black and
tan, liver and tan, grey and tan, and spotted.

White is objectionable, except in a small stripe

from the breastbone (which is prominent) down-
ward.

Tlrnspit. a dog closely akin in build to the

dachshund, and called the bath-hound or turn-

spit, was used in England in some localities well

into the nineteenth centurj- to drive a wheel by

wliich the roastingspits were turned before the

fire. He was put in a box in such a position that

he could apply his fore feet one after another

to a paddle-wheel, and by that means the spit

went round. A similar dog, used for rabbiting,

was early known to Knglish hunters as the 'wry-

legged terrier.'

The Otter-Hound. This is the gamiest and
pluckiest of dogs. His prime requisite is such

hardihood as will enable him to follow the otter

to its water den and fight him there, withstand-

ing without complaint the severest bites from
this most vicious of animals. If fish an- to be

'preserved' in certain streams, otters must be

limited, and to this end otter-hounds are a
n«-essity. This dog must have powerful jaws
and good teeth, also a rough grizzly coat,

which defies alike the chill of the water and
' the teeth of the otter. Beneath the wiry outer

coat, an under coat of oily wool is essential.

This hound is a large dog. standing about 25
inches high, and weighing .lO to 75 pounds.
The Gre.\t Dane, or Gebma.\ Boarhound.

This is the last visible renmant of one of the

two groat classes into which dogs were divided

by Xenophon and the early Greek writers—the

'fighting dogs.' famed for their huge frame, their

pugnacity and ferocity under training. Jlost of

the ancient nations cultivated this dog as an ally

in their armies. .-Vrrian enumerates those of

"the ^fede, Celt, Scr or Indian. Albanian. Ibe-

rian, Lvcaonian, Libyan. Egj'ptian. Magnesian,
]\rolossian. Briton. Arcanian. and a few others

nearly allied." Cyrus had his war-dogs, and at

Marathon dogs shared the honors of the day.

That their use was continued by the Romans is

evidenced by the fact that from the ruins of

Herculaneum have been exhumed the calcined

corpses of dogs wearing mail armor. The use
of this huge dog for aggressive pugnacity has
long since passed, but as a companion and safe-

guard he has always been valued by German
game wardens.
The st.andard adopted by the Great Dane Club

of America maintains all the great and marked
qualities of this giant of the canine world, de-

creeing for dogs a minimum height of 30 inches

and a weight of 100 pounds, with an approximate

height of 32 inches and u weight of 140 pounds.
It requires a powerful and elegant brute. Tha
body must be long, round, and compact; the coat

short and line; the ears small and carried high;

the eyes small, deeply set, and with a sharp ex-

pression. The recognized colors are tlie various
shadra of graj or blue, mouse color, black, white,

red or fawn; also brindle or tiger-siriped or
white ground, with patches of dark colors.

The Mastiek. This dog (llic Canin Aii'ilicua

of Linnaus) is a true hound, and undoubtedly
is of IJriti.sh origin, for he was exported from
there before the Itoman conquest of the islands.

He was used by the Britons as a guard-dog for

their persons and their Hocks, more than in the

hunt: and he remains pret'minently I he watch-dog
of the present day. Watching has become almost
instinctive with him. He is the largest and most
muscular dog known, exc('e<ling even the Great
Dane, and has the courage of the bulldog, yet

withal is so gentle that he is the especial favorite

of children. In color he is apricot, or silver

fawn, or dark fawn brindle, with the muzzle, cars

and nose black in all cases; his coat is short

and close-lying; his head is a very ideal of

strength and massiveness, and it is set on a neck

and chest in proportion. No height is sot in

the standard, but a dog which must weigh from
l.)5 to 175 pounds should be very little under
three feet tall.

Bhiliooraphy. Consult authorities mentioned
under Doc.

HOUND. A small shark. A name more com-
mon in Great Britain than in America for the

"dogfish' of the genus Mustelus, especially the

blue or 'smooth' hound {Muslclus canis), com-

mon to both sides of the .Atlantic. See Dogfish.

HOUNDFISH. (1) A needle-fish, especially

Ttildsarun tiijihiiUjma, also called 'guardfish.' See

Neeolekish, and Plate of Needlefish, Tikes,

ETC. ('2) A dogfish.

HOUND, HOUNDING. .\ hound is a dog
employed in the clia-if. specifically, in England,

one adapted to fox-hunting. Hounding is the

pvirsuit of game by hounds. The keeping of

hounds and the sport of hounding are, to a
greater or less extent, regulated by law. Those
who follow hounds in fox-hunting, in England,

are exempt to some extent from the common-law
liability of other trespassers, such sport rank-

ing as a privileged pursuit. The employment of

hounds in deer-hunting is prohibited by statute

in some of our States. Fox-hunting with hounds,

however, is becoming popular in certain parts of

this country. Consult Peer. Crosx Coiintrrf \iyiih

Horse and Hounds (New York, 1902), and the
authorities referred to under Game Laws.

HOUND'S-TONGUE (so called from the ap-

pearance of the flowers), Ciinoglossum. A genus
of coarse-appearing, small-flowered plants of the

natural order Boragineie, of which there are

many species. The common hound's-tongue

(Cr/noi)lossum officinale) is a native of Europe,

Asia, and .Africa introduced in North America.

It has soft downy leaves, of a dull-green color.

ptirpHsh-red flowers, and a stem about two feet

high. Its odor is very disagreeable. The root

was formerly administered in scrofula, dysentery,

etc.. and is said to be anodyne. It is also one

of the pretended specifics for serpent-bites and
hydrophobia. The hound's-tongue is considered

a pernicious weed on account of its burs, which
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adhere to the wool of sheep and to other animals.
VynoglossuM Virginianum, known as wild com-
I'rey, is a common plant from Canada to !• lorida.

The species of Echinospermum, formerly united
with C'ynoglossum, are weeds, Echinospermum
being tlie beggar's lice or stick-tights. The qual-

ity of sheep's wool is often considerably lowered
from the abundance of their burs in it.

HOUNS'LOW HEATH. A region west of the
townsliip of lluun.iluw, London, covering in 1546
an extent of 4:i93 acres. It was formerly notori-

ous as the resort of highwaj'men, and it was cus-

tomary to leave the bodies of those who had been
executed hanging on gibbets along the road. In
1G86 James II. established a camp on the Heath
for the purpose of overawing the Londoners.
Extensive barracks were erected in 1793, and part
of the land is now occupied by powder-mills.

The region is in great part imder cultivation and
inclosed.

HOUR (Ai'. ure, OF. ure, hure, ore, hore, Fr.

hettre, from Lat. hora, from Gk. apa, hour, sea-

son ) . A measure of time equal to one twenty-
fourth part of a day

(
q.v. ) . As there are two

kinds of da}?, the solar and sidereal, so there
are two kinds of hours, the solar and sidereal.

The latter is shorter than the former by 9.850
tolar seconds. Sidereal time is used by astron-
omers in discussing the motions of the stars;

but in the ordinary affairs of life solar time
only is emplojed. Twenty-four ordinary solar

liours correspond to an interval of time equal to

the mean or average period elapsing between
two successive returns of the sun to any given
meridian. The first hour of the civil or ordinary
day is numbered XII, and commences at mid-
night. Tlie following hours are then numbered
I, II, etc., up to XII, which number is attached
to the hour beginning at noon. In Italy, until

Xovember, 1893, when the standard time was
adopted, time was reckoned from sunset con-

tinuously, from 1 to 24 hours. On the Continent,
France is today the only country that is outside
the time-zone, i.e. that uses local time.

HOUR-GLASS. An instrument for measur-
ing intervals of time. It is made of glass, and
consists of two bulbs united by a narrow neck

;

one of the bulbs is nearly filled with dry sand,
fine enough to run freely through the orifice in

the neck, and the quantity of sand is just as
mueii as can run through the orifice in an hour,
if the instrument is to be an hour-glass ; in a
minute, if a minute-glass, etc. The obvious de-

fects of this instrument are the expansion or
contraction of the orifice produced by heat or
cold, and the variations in the dryness of the
sand, all of which produce deviations from the
true measurement of time. Instruments con-

structed on this principle are still used by navi-

gators in 'Iieaving the log,' for the purpose of

measuring the time during which the log-line is

allowed to run out. Similar instruments are
also employed bv cooks in fixing the proper time
for boiling eggs.

HOURI, hou'ri (Ar. hawrd, woman with
bright black eyes, from haicira, to have brilliant

black eyes). The beautiful celestial maidens, de-

scribed in the Koran (Sura Ivi. 24; Iv. 55; et al.)

and Mohammedan tradition as dwelling in Para-
dise, whose companionship is one of the rewards
held out to the pious Mussulman. Numerous de-

scriptions amplifying the notices in the Koran

are found in Mohammedan writers. They repose
on gorgeous couches in pavilions of pearl. Their
countenances are so bright one can see his face
reHected from a houri's cheek. They are made
b}' 'a peculiar creation,' not of clay, like ordinary
women, but of musk, saffron, incense, and amber.
While retaining all the qualities of virgins, they
have none of the failings of women, remain ever
young and free from physical defect, and have
the power to conceive and bear children al will,

who within an hour grow to maturity. The
later Mohammedan theologians, like Ghazali
(q.v.), whose more refined instincts were offended
by this rather sensual picture of Paradise, en-
deavored to place an allegorical interpretation
upon the houri; but there can be little doubt
that to Mohammed and to his immediate follow-

ers, as to the bulk of present-day Mohammedans,
they represent an intense reality. This follows
from the details of the houri given by iloham-
med and amplified by subsequent writers, on
the basis of tradition, which accord with the
general view of Paradise as a place where
life will be full of secret delights, where there
will be plenty of water, delicious fruits, with
attendants waiting on the pleasure of the inhab-
itants, and the like, ilohammed's conception of
Paradise, while based in part on the current .Jew-

ish, and more particularly Christian views, em-
bodies as its original factors the adaptation of
these views to his own mental horizon and to
that of his surroundings ; and one is inclined to
conjecture that the houri represent the reverse

of the popular conception of demoniac beings,

frequently pictured as female spirits, who plague
and torture man in this world.

HOURS, in m\-thologY. See Hob.e.

HOURS OF LABOR. See L.\bor Legisla-
tion'.

HOUSATONIC, hoo'sa-ton'Ik. A river of
Xew England, rising in the Berkshire Hills,

Massachusetts, and (lowing south through Con-
necticut (Map: Connecticut, C 4). It empties
into Long Island Sound, four miles east of
Bridgeport, after a course of 150 miles through
a region full of wild and beautiful scenery. It

supplies water-power to numerous manufactories.

HOUSE-ANT. The little red ant of house-
holds i Monomorium I'hnraonis) , a species which
has accommodated itself perfectly to the condi-

tions of civilization. It nests in the walls of

houses or in rubbish in cellars or old closets, and
feeds on all sorts of

household stores. It

becomes a great nui-

sance, not so much
from the amount it

eats as from its in-

ordinate propensityfor
getting into things, es-

pecially Sugar, syrup,

and sweet substances
generally. Careful
watching will some-
times reveal the crack from which most of them
come, and the nest may thus be found and de-

stroyed. They may be trapped by thousands by
a sponge moistened with sweetened water, which
is daily relieved of its burden of ants by plung-
ing it into scalding water. The cracks by which
the ants enter storerooms and pantries may be
plugged with cotton soaked with kerosene, or

RED BOrs'S-ANT.

a, fpniale : b, worker

;

ia relative proportioDS.
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the entire house may lie fumipited with bi-

sulphide of carbon or liydroeyanio acid gas.
Directions for such funiijipitioii are printeil in

fircuiar form by the Department of Aj;riculture
at Washinjjton and are sent to all applicants
free of cliarjje. Two little black ant.s (Monomo-
riiim iiiinulKiii and Ti(ramorium cwspilum) are
also founil in houses, but nest outside. Consult
Howard ami Marlatt, Uuusehold Inserts (Depart-
ment of .\;;ritulture, Wasbinf.'ton, 18!)6).

HOUSEBOATING. The passing of the sum-
mcr-tiiiic. US a recreation, on what really is a flat-

bottomed raft suppiirting a more or less extensive
and luxurious suite of rooms, occupying the centre
of the raft. At each end of the hi>u-<e is .an open
deck, and an open pallerv along the sides; the
top, which is railed round and covered by an
awning', forms an open court or garden. There
are endless varieties in design, but this general
description substantially, covers the character-
istics of most modern houseboats. This manner
of passing the summer holidays began about
1S70 on the Tlianies. To-day a hundred house-
boats arc to be found on it. and .a regular weekly
paper is publislicil. which gives the whereabouts
of every such boat from day to day. Some of
these boats arc models of beauty in decorations
and fittings, and veritable floating palaces of

!u\'ury and fashi^m. They are either poled from
point to point, or towed from the path by a horse,

or else tugged by an auxiliary launch. The prox-
ir ity of riverside villages and inns precludes the
necessity of giving lip much of the internal space
to stores. American conditions are so difTcrent
ns to need a much greater variety of treatment,
and in every section of the country housi-boating
is popular. Houseboats are abundant on the Pa-
cific Coast, and the Mississippi system is dotted
with them wherever a great city forms the neces-
sary social nucleus. On the Saint I.rfiwrence and
the Ijxkes George and Champlain they are a
summer feature, and the neighborhood of New
York is especially favorable to them. In the
Florida waters are some of the largest ever
built, as well as many of the humbler and truc.-

liind.

For convenience of description, houseboats
may be divided into four classes, according as
they (1) simply float, and are moored to stay:
(2) are meant to move from place to place, but
have no power; f3) carry their own sails; or
M> are propelled by their own engines. Within
these divisions every kind of craft is in ser^'ice.

There is the Alnmrrln. a converted 8.5foot
schooner, which can cruise by sail or steam, and
the Caiman, a double-decker. 97 feet long, capable
of navigating with her own steam power the
inlets and inland waters of Florida. Scarcely
less pretentious are the Iftler and the Wan(]erfr,
designed especially for the shallow rivers of the
tipper Mississippi Valley. Among sailing house-
boats there are the Sommrrhrim. 70x20. on which
a house .lOxlH is carried, and the Xaiililus, with
a deckhouse constructed of four abandoned street
lars. Others are floatinc studios, like Dragon,
SOxlO; and Oiitinrj, built for the waters inside
the keys of the .Tersey coast, a roomy sloop-
rigged houseboat 35x11 and 13 inches draught;
huntins-boxcs. like the Ruth, with her house
sunk level with her deck, for use in duck-shoot-
ins; and broad-beamed rafts, like the lieh-idere,

of which half a hundred may be found in San
Francisco Bay and its tributaries.

An ordinary flat-boat, without power, except
some simple sails, steered by a ruddi'r. and carry-
ing a house of (Jeorgia pine, can Iw liuilt I liome-
iiiade) or purchased anywhere for from .$3(10 to
.•f.sOd. Practical working designs and instructions
for building will be found in articles by Norton
in Outinii for .?uly (New York, 18H2) and August
(New York, litOli).

HOUSEBOTE (from house + ME. bote, AS.
hut, Culli. ')<'//.(, OlKJ. btifiui, tier. Ilussi; recom-
pense, atonement I. At con;nion law, the right of

a tenant for life or
years to cut and take
from the i)remises oc-

cupied by him suffi-

cient wood for repair-

ing the house and
other buildings on the
estate and for use as
fuel, witliout becoming
liable for waste. It be-

longs to the class of

tenants' rights known
as estovers. See E.s-

TO\'ER.

HOUSEBREAK-
ING. See lil lliM.AHV.

HOUSE CENTI-
PEDE. A myriapod
with very long legs

and long antenn;p,

which is numerous in

the Southern States,

and brightly colored.

It haunts houses and
is feared by ignorant
persons as poisonous,
l)ut is harniless and
really beneficial, as it

feeds on small insect

vermin. It is the only
representative in this

country of the ehi-

lopodous family Cer-
m a t i i d X , and is

named Scutifjcra for-

ceps. Consult !NIar-

latt. Household In-
sec t s ( Washington,
180G). SeeMYRiAPODA.
HOUSE-CRICKET. See Cbicket.

HOUSE-FINCH, or Lixnet. A small finch

{('arpodncus frontalis) very common tbroughnut
California, Arizona, and Northern ^lexico, and
familiar in all valley towns and rural gardens,
where it is welcome for its beautiful plimiage
and exceedingly sweet, canarj'-like song, heard
throughout the year. It is related to and re-

sembles the purple finch of the Eastern States,

but is .smaller and trimmer. The head and breast
of the male are a rich red-wine color, varj-ing

from carmine to crimson, and the remainder of
its plumage a mixture of reds, soft grays, and
browns ; the females and young have no red, and
in winter the colors are less bright than in early

summer. This finch makes its nest normally in

trees, but now also occupies ho'es and crannies

about houses and buildings, where it is never
disturbed by the people, although much harassed
by swallows in competition for desirable quarters.

The eggs are pale blue, sparingly marked with

dark lines and dots about the large end. Other

HCH'SK CE.NTIPEDE.
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names for lliis bird are 'adobe finch,' 'red-headed
linnet,' and "buriou.'

HOUSE-FLY. The most common and famil-
iar lly of civilization (Alusca domesticaj , the
type of the family Muscidie (see Fly). It is
remarkable for its extensive geographic distribu-
tion, and is found practically in every spot where
man has been. It is a very rapid breeder and
swarms in enormous numbers during tlie summer
and in warm regions. Its eggs for the most part
are laid in horse-manure, and it is safe to say
that more than 00 per cent, of the house-flies in
America to-day were reared from liorse-manure.
In tlie absence of this substance, however, they
will breed in cow-dung, in decaying vegetation,
and in privies. The eggs are small, slender, and
white in color, and in summer-time hatch in
four or five hours. The larv« become full grown
in three day.s, and the pupa stage lasts only three
to five days. The total life-round of a genera-
tion may be as short as seven or eight days.
Each female lays about l.'iO eggs, and this pro-
lificncss and rapidity of breeding, taken in con-
nection with the general abundance of larval
food, readily accounts for the enormous numbers
of flics which infest dwellings.
The house-fly is undoubtedly an important fac-

tor in the spread of certain diseases, especially
enteric fevers and cholera, as it may breed in
human excreta and afterwards visit food-supplies
or dining-tables. The best remedy is the exercise
of great care and cleanliness. Stables where
horses are kept should be cleaned every day or
so. The manure should be put in a close room
or pit, and each day's additions should be
sprinkled over with a shovelful of chloride of
lime.

HOUSEHOLD, Royal (of Great Britain).
The personal attendants upon the reigning sov-
ereign. Among all primitive Germanic peoples
we find such attendants. The chief officers of
the household are usually four in number: the
steward, who is the head of the household ; the
marshal, or head of the royal stables; the cup-
bearer: and the chamberlain, who has charge of
the King's chambers. These four officers are
found among the Anglo-Saxons and at the Court
of the Xorman dukes. As the royal power de-
veloped, the household attendants became officers

of state, and the King's household is his min-
istry. Under the Norman kings of England the
royal household consisted of two sets of officers,

whose functions greatly resembled each otlier.

Foremost among them was the justiciar, the
Kinir's chief adviser and his representative in
England when the King was abroad. The stew-
ard, whose most important functions of state
jiassed over to the justiciar, remained head of
the royal household. Other members were the
treasurer, who had charge of the King's treasurv,
and the chamberlain, who audited the accounts;
the constable, a sort of quartermaster-general
of the Court and the army, who had a seat in
the excherpicr, and the marshal, whose functions
were similar. Some of these officers, viz. the
steward, the constable, butler and marshal, were
hereditary in the great Norman families, and
either lost their importance or became merely
household officers. Others which were appointed,
like the justiciar, chancellor, and treasurer, be-
came the important officers of state.

In the present organization of the royal house-

hold the lord steward is the chief officer. His
autliority extends over the treasurer, the con-
troller and the master of the household, and over
all the other household officers and servants ex-
cept those of the chapel, the chamber, and the
stable. Tlie dean and the subdean are the prin-
cipal Officers of the cliapel, which is composed of
a number of clerks and chaplains. The lord
chamberlain controls the officers and servants
of tlie royal chambers, and appoints the trades-
men who are purveyors to the sovereign. The
master of the horse is in charge of the royal
stables, and has under his charge the master" of
the hounds, the grand falconer, the crown equerry,
and other ser\'ants. In the court of a female
sovereign the ladies of the household play an
important part. The mistress of th^ robes is the
head of this department, and under her are tlie

ladies of the bedchamber, maids of honor, and
other attendants. The ladies of the bedchamber
are the personal attendants of the Queen. Be-
sides these there are a large number of physi-
cians, surgeons, apothecaries, druggists, and den-
tists in attendance. Tlie other members of the
royal family have similar households, but on
a much smaller scale.

The expenses connected with the royal house-
hold have varied greatiy in the diff'erent periods
of English historJ^ In the Middle Ages the
King was always attended by a large following
of lords, both spiritual and temporal, besides
knights, esquires, and other inferior attendants.
He obtained provisions for his Court by exercising
the right of Pi-rtcyaxce (q.v.), which has been
abolished. Notwitlistanding this, the expenses
of the royal household often proved a burden to
Parliament, which sometimes regulated them.
Tills was most carefully done in the House-
hold Hook of Edward IV., which rigorously de-
fined the ofl^cers of the household and the duties
of its members. The expenses of the household
of Edward IV. were £13,000 a year, which may
be taken as a fair average sum for the household
expenses of a king during that period. Since the
accession of William III., Parliament has fi.xed

the amount of the appropriation at t)ic beginning
of each reign. Queen Victoria received an allow-
ance of £385,000 a year, distributed as follows:
Pri%-j' purse. £G0.000: household salaries and
retired allowances. £131,200; household ex-
penses, £172.500; royal bounty, arms and special
services, £13,200; leaving an unappropriated
balance of £8040, to be used at discretion. The
Prince of Wales received an annuity of £40.000
over and above his other revenues, "the Duke of
Connaught £25.000. and the other mcnil)ors of the
royal family in proportion to their rank. Bv a
grant of llav 0. 1001, Parliament increased the
civil list to £415.000 for Edward VII., the King's
privy purse being increased to £110.000.
For tlie early period consult : Kemble, flaxons

in Enqland. vol. iii. (London. 1886) ; Stubbs,
Constitutional Flistorif of Eiirjland, vol. i. (6th
ed.. Oxford. 1807) ; The Ordinances and Regula-
tions for the Government of the Royal Household
were published by the Society of Antiquaries
(London, 1790) ; Lindsay, The'Royal Household
(London, 1898).

HOUSEHOLD GODS (Lat. di famiUares, or
domestici). Among the ancient Romans, the
divinities supposed to preside and watch over
the house and the family. Thus Vesta was the
goddess of the hearth and guardian of domestic
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unity. But the name was applied especially to it about that the latter are supplied to him and

the lares and penates, spirits of the deceased he is paid at piece rates for the work he does

»Mcc)-lors under wnose henelicenl care the house- upon them.

hold pros|Hred. The lares li.id special charge ol .Such an organization can compel© with fac-

tlip niemliers of Ihe fauiilv. and the pcnales of the toriea only when the t^-chnical processes of pro-

dwellinfi; and they were worshiped at the lara- duction remain comparatively primitive. When
which stood in the

The form of

Hum, or family shrine

airiuiii. or central hall.

HOUSEHOLD SUFFRAGE,
the rarliaiiuntary Iramlii-^' at jirexMit in force

in Great Urilain. It \va^ estalilished in the

Iwrouphs by the Reform Hill of 1807-08, which
cnnterred the ri^ht of voting for members of Par-

liament on all adult male household owners or
., : • • "i j v, .i, .. «

lo.l^.,rs who were the occupants of a dwellinj. century, their misery was excci^ded by that of

pable of bringing in a vearly rental of £10 and <lie poor hand workers with whom the factories

complicated machinerj' and minute subdivision

of labor is introduced into factory work, house
industry is doomed. It has under such circum-

stances kept up for a time an uiieciu;il .struggle

in which long hours of labor and the assistance

of the entire family marked the labor in tho

homes. Bad as were the conditions in the fac-

tories of England in the early part of the last

capa
over. By V^e Franchise" Bill of 1884 the right

was extended to the inhabitants of the counties

who possessed the same qualifications.

HOUSEHOLD TBOOPS. Specifically, the

term applies to thu>.- rej.'iments of the British

Army which form the permanent garrison of

the city of London, and whose especial duty it is

to attend the sovereign. Details from these

troops mount guard over the royal residences and
important public buildings and institutions. The
term includes the following troops: Two regi-

ments of the Life Guanls (Kirstand Second) ; the

Royal Horse (Juards; the first, second, and third

battalions of Grenadier Guards; the first and sec-

ond battalions of Coldstream Guards; the first

nnd second battalions of Scots Guards; and the

Irish Guards. The term household troops is

frequently used by Knglish and .\nu'riean writ-

ers to ilescrilM" the ^'lite regiinenls of Germany
and iitlier mwnarclilcal iduiilries.

HOUSEHOLD WORDS. A weekly periodi-

cal foiiniled March :!0, 1S4!), by Charles Dickens,

who became its chief editor. The opening num-
l>ers contained a serial story by Jlrs. Gaskell.

Hard Times, and many of Dickens's minor stories,

first appeared in it. It was discontinued in IS.'iS,

nnd was succeeded hv All the Year Hound (.\pril

30. 1S.50).

HOUSE INDUSTRY. A form of industrial

organization in which the workman labors nt

home for a manufacturer or contractor. It is

to bo contrasted, on the one hand, with the

artisan organization of industry in which the

master craftsman was his own business manager
nnd produced for the needs of a local market,
and. on the other, with the factorj' organization

with its groups of workmen coiiperating under
n common direction and division of labor. His-
torically it forms a transition from the former
to the latter. It was the outgrowth of a widen-

ing market for goods, and marked a change in

the mercantile orwnization of industrj' which
kept pace with and in many cases outstripped
its technical progress. .\s a dominant form of

organization it marked especially the closing

years of the eighteenth and early years of the

nineteenth centuries, and while it still lingers

in backward regions, and even grows up anew
under peculiarly favorable circumstances, it is

in the main a thing of the pa.st.

The characteristics of the system are the isola-

tion of the worker's production by the crude
processes of hand labor, and the marketing of

the product by third persons. The workman mny
in the first instance supply his materials, but the

need of uniformity in the product soon brings

competed.
The modern counterpart of house industry in

Great Britain an<l .Xmerica is found in tho

sweating sV'^tem. This is confined to the garment
trade, in which the mercantile transformation

was later than in other lines of industry, and in

which the relative .scope of hand labor as com-

pared with use of machines is very large. The
textile industries and the manufacture of hoots

and shoes both pa-ssed through this stage. While
spinning-machines and power-looms were yet

primitive, the hand workers were able to main-

lain themselves for a while by working for

others. In New Kngland the factorj' system had

its beginnings in the domestic occupations of the

people. Throughout northeastern -Massachusetts

may still be seen about the farms ruins of small

workshops where during the winter the farmers

made shoes for the merchants of Lynn nnd Bos-

ton. Elsewhere in the State, straw for the manu-
facture of hats was plaited by the women on tho

farms, and by men, in the wintertime. In

Sweden and Russia such industrial occupation

among the rural population is quite frequent.

In Central Europe house industry is far more
extensive. The hilly region of Central Germany,
from the Tlniringian to the Silesian mountains,

is its peculiar home. Sec Sweating System.

HOUSELEEK, or T.l\'E-FonEVEB {Semperri-

rum ) . A genus of plants of the natural order

Crassulacea", the members of which have tho

petals equal in numlier to the sepals, and inserted

in the ba.se of the calj-x; the leaves are generally

very succulent, and form close rosettes. The
common houseleek, or cyphel (liemperi-ivum

tecfonim). grows wild on the rocks of the .Mps,

hut has long been common in almost every part

of Europe, planted on walls, roofs of cottages,

etc. It sends up leafy flowering stems of six to

twelve inches in height, which bear branches of

pale-red star-like (lowers, equally curious and
beautiful. The leaves cut or bruised, and ap-

plied to burns, insect stings, ulcers, and inflamed

sores. afTord immediate relief. They were for-

merly in high esteem as a remedy for fevers

and other diseases, and an edict of Charlemagne
contributed greatly to the extensive distribu-

tion of the plant. Other species possess similar

properties, fyemperviium globifcrtim, with yel-

lowish-green flowers, is very frequently planted

on walls in Germany. Some of the species, na-

tives of the south of Europe, the Canary Isles,

etc., are shrubby; others are common greenhouse

plants.

HOUSEMAID'S KNEE. A term commonly
applied to an acute inlUmmation of the bursa
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or sac that intervenes between the patella, or

kneepan, and the skin. Housemaids are espe-

cially liable to it from their kneeling on hard
surfaces. It causes considerable pain, swelling,

and febrile disturbaiice. The only disease for

which it can be mistaken is acute inflammation
of the synovial membrane lining the cavity of

the joint; but in this disease the patella is

thrown fonvard, and the swelling is at the sides,

while in housemaid's knee the swelling is very
superficial, and is in froilt of the patella. The
tieatnunt consists essentially in the employment
of rest, cold applications, and bandaging. Where
the condition has become chronic, radical relief

can be secured by the excision of the bursa, or
the injection of iodine. If suppuration occurs,
the sae must be opened and the pus evacuated.

HOUSE-MARTIN. See HousE-SwALLow.
HOUSE OF COMMONS. See Great Britain,

section Gijicni m rn I

.

HOUSE OF CORRECTION. See Reform-
ATOKIK.S.

HOUSE OF FAME, The. A poem by Chau-
cer, in three books, probably written in 1384.

The influence of Dante is evident in the con-

struction of the poem, which tells first of the
poet's dream of the glass temple of Venus, a
direct suggestion from Vergil; next, his flight

on an eagle to the House of Fame, where names
of great men were written on walls of ice, and
awards were made by the goddess of fame to

claimants in the presence of the poet.

HOUSE OF KEYS. See Man, Isle of.

HOUSE OF LIFE, The. A century of son-

nets by Dante Gabriel Rosetti, published among
the Ballads and >ionne1s in 1881. Some of the
poems were reprints from the Poems of 1870.

HOUSE OF LORDS. See Great Britain,
section <}oririiuirnt.

HOUSE OF THE FAUN (It. Casa del

Fauno) . One of the largest and finest houses of

Pompeii, famous for its elaboiate decorations.
In it was discovered the statue of the "Dancing
Faun," from which the house received its name.
Its mosaics are the most beautiful that have
been preserved to the present day. Among them,
occupying the floor of the exedra. was discovered
the celebrated mosaic of the Battle of Issus,

showing Darius fleeing from Alexander, now in

the Xaples Museum, where the other mosaics
belonging to the House of the Faun are also pre-

served. These include a representation of the
creatures of the Xile, which foimed the threshold
to the Battle of Issus; the Genius of Autumn
riding on a panther, doves pulling a necklace
out of a jewel-liox. and otlier compositions.

HOUSE OF THE SEVEN GABLES, The.
A novel by Xathaniel Hawthorne, published in

1851. It is the story of a decayed Xew England
family, and deals with the heritage of evil which
has been passed down to an inoffensive genera-
tion. The leading character. Hepzibah Pyncheon,
a spinster, is obliged, in her old age, to open a
toyshop in the old homestead.

HOUSE-SNAKE. See Milk-Snake.
HOUSE, nr 'ENGLISH,' SPARRCW. This

typical sparrow I Pi/rtjila domesticn) is the most
familiar fringilline bird of Europe, and latterly
of the whole civilized world. It is indigenous
to Europe and Asia, where it is only partly

migratory, and a constant attendant upon man-
kind. It was not known south of the Sahara,
nor in Australasia, until the European coloniza-

tion of those regions caused its introduction
there; and since 1850 it has become a resident

of both North and South America. Everywhere
it flourishes, increases with amazing rapidity,

and impresses itself upon the locality by its

adaptability, and pugnacity toward native birds.

From the earliest times it has associated fear-

lessly with mankind, and has been a denizen of

towTs more than of the coimtry. This charac-
teristic is most prominent in the new countries,

where it clings at first to cities, and later spreads
along railroads and other highways to the in-

terior towns. It remains everywhere a town
bird, rarely visiting, and never nesting in, the
wilderness. To this urban habit is due in large

measure its extraordinary hardihood and prolif-

icacy, for in town it can always find an abun-
dance of food in the streets, or about warehouses,
railroads, etc. Consequently it is nearly inde-

pendent of season in breeding, and may rear
several broods a year; moreover, its nests and
fledgelings are safe against nearly all the enemies
and dangers which beset the lives of wild birds.

The result is a longevity and a rapidity of

multiplication which may speedily render the
species a serious local nuisance. This is felt in

the more populous parts of the Old World, as
well as in the countries to which it has been
transplanted, and where it flourishes with ag-
gressive vigor.

\Miile the sparrow seems able to eat all sorts

of food, it is naturally graminivorous, and only
when young, or in feeding its young, does this

species consume insects in any considerable quan-
tity. Its servic-es to agriculture in this way are
so limited in time and amount that they are
insignificant, and more than overbalanced by its

incessant attacks upon the smaller insect-eating
birds, which otherwise would come freely about
villages, orchards, and farmhouses. In the
United States it has greatly lessened the number
of such birds in some localities, or at any rate
has driven them away from villages and farm-
steads—^particularly bluebirds, wrens, and all

sorts of swallows, whose nests it destroys or
appropriates; but there is reason to believe that
the native birds are learning more and more how
to cope with this bandit. Moreover, in some
districts, besides great destruction wrought to

the buds of fruit-trees, the sparrows annually
migrate in summer in large companies to the
grain-fields, and devour or shake down quantities

of ripening grain. A third evil attributed to

this bird is the spread of disease, due to its

propensity for using feathers and rags in the
constniction of the nest, and for placing this

nest upon or as near as possible to the house;
since it may, and frequently does, gather these
materials from infected clothing or bedding
thrown out of sick-rooms.

Introduction into America. The house-spar-
row was first brought to the United States from
England in 18.50 by Nicholas Pike and other
directors of the Brooklyn Institute, when eight
pairs were liberated in Brooklyn. N. Y. ; but a
second importation in 185.3 was needed to estab-

lish the race. Sparrows were brought in and
colonized elsewhere during the next twenty years,

in various parts of the country, including Cali-

fornia, the city government of Philadelphia im-
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portiiip nnd U'ttinf; loose in tliiit <ity omt 1000
pairs ill lS(i!). Tin- motive in most lases was to
free tlic sliailt'-tiocs of ilcvastatiiin cat<'i|(illar8,

wliicli atiout that tinu' wcio cspriially numerous
and aiinoyiii;; tliroujjliout tin- Kastcrn States.

A few far-sei'int; persons protesteil, but were not
listened to. Dnlv a few years elapsed, liowever,

hefore u mass of eviilenee was presented tlint the
sparrows were of no ])raetiejil service as inseet-'

destroyers, and were an iiiereasin<r nnisanee and-
menaw. The outeome of iiiiieh ilisenssion and
writinfr was an exliaustive inipiiry. eondiieted by
the I'nited States Dcpiirtment of Agriculture,
the results of which, unfiivnraldc to tlu' bird,

were published in ISSil in Hiillrlin \o. I. of the
Department, a document of 401) pa^es. Whether,
as many believe, a balance will after a time be
obtained, and tliese imported sparrows cease to
lie relatively more numerous and troublesome
than native birds of the same nature, remains to
be seen. The fact that the people of fJreat Brit-

ain make the same complaint as the L'nifed
States against their prolificacy and destructive-
ness discourajres this expectation.

HlltLlocBAl'liY. Darrows, The Eiifili.ili .S'/xoroip

III \oilli Awciira. Kspccialli/ in Its Helaliim to

Afiricullurc (Washington. 1K8!)): (Jentry. The
House Sparrow at Home and Abroad (Philadel-
phia. I87S) ; t'oues. The I'resent Staliis of Passer
Diiiiiesticiis III America (Washington, IS70) ;

Newton. Dictionan/ of fSirds (London and New
York, 18!)U).

HOUSE-SWALLOW, or Hoise-Martin. The
Kngli>h iiaiiic of the familiar Kuropcan swallow
(llirundo rustica). which makes its mud nest
about houses and barns, more often than other-
wise in the interstices of farndinus<' chim-
neys, so that it is also calleil •(•hiiuncy swallow'
(ij.v. ). It is widely distributed throughout the
Old World, and everywhere a familiar of civiliza-

tion. Sec SwAU.ow, and Plate of Swallows.

HOUSE TAX. In England, as early as 1428,
a tax was levied on houses; but the practice was
soon drojiped and did not reappear until lOOG,
when it was introduced in imitation of a similar
tax then existing in Holland. In the latter year a
fixed tax of two shillings was levied on all houses,
with a higher rate for those which had more than
a specified number of windows, on the theory
that in this way occupants could be taxed in
jiroportion to their means. With certain modi-
fications as to rate, this tax continued to be
Icvieil until 1778, when it was changed to a tax
on inhabited houses, jiroportioned to the rental
value, again in imitation of the Dutch juactice.
The tax was repealed in 1.S34, but was renewed
in 18ril, and is still in force. At present houses
of less than £20 rental value are exempt; the
tax is graduated up to £00. The theory of the
tax on houses is that expenditure for house-rent
is one of the best available tests of income. The
tax is, however, unpopular and im|)roiluctive, and
for these reasons does not find a place in the
fiscal systems of other modern States.

HOUSE THAT JACK BUILT, The. A
iHn>iry rliyiiic in Molhrr dmyi . It relies for its
interest on the accumulative manner in which it

is told. Hallowell conjectures that its original
was a Chaldean hymn or fable, in Sepher Uafi-
ijaddh. which is strikingly like the rhyme of The
Old Woman and the CrooLcil Sixpenee.

HOUSING PROBLEM. The increase of

crowded teiK'iiM'nls and unsanitary slum ilistriets

which resulted from the rapid growth of {•ities in

the latter half of the nineteenth ci'ntury aroused
the pliilanlhropist and the p\il)lic to the realiza-

tion that they must solve the problem of housing
the working classes and the poor. In view of

the fact that much emphasis is placed upon the
characteristic feature of American arehitectiiro

—

the middle-class home with its many comforts
and conveniences—the housing problem as a (|ue8-

tioii of environment for the imlividual is taking
on larger proportions than a mere tencmentliouse
reform. Comfortable housing involves questions

of heat, light, sanitation, and coiivciiienccs, bel-

ter facililii'S for wiiich the incre;ised production
and the inventions of the nineteenth century arn
continually pufling within reach of the masses.
In small cities, in rural industrial centres, and
especially in the expanding suburbs, the kind of

liousing fa-.ili! ics provided are recognized as an
important clement in the standard of living.

Previous to the ninetw'nth century little at-

tention wa.s paid to the homes of the common
;ico]ilc. .Ancient and mcdiaval history tells of

s;reat iKT.sonalitics, and we jiossess to-day tombs
and temples, jialaccs and arches, churclies and
caslli's, as relics of the past civilization; but the
d.aily life of the people is not recorded, and has
passed away with the rude hovels and noisome
dens in which they herded. Southern nations
easily adapted their dwellings to the climate, al-

though extreme squalor frequently existed. Heal
cimfort, however, was unknowTi to the northern
nations until the great merchant princes intro-

duced into Europe the conveniences f;imiliar to
vouthern potentates. The means by which mod-
ern life is made comfortabi? are the distinctive

fi'atures of Western civilization, es|)ecially of the
United States: but certain conditions have pre-
vented the working classes from sharing these
benefits. The workman nnist live near his work.
The demand for property in the centre of cities

for business purposes has iiicri-ased the value of

the land, and also lessened the amount available
for homes for the workers. As the demand for

dwellings exceeded the supply, it became profit-

able to subdivide and sublet old mansions, stores,

or cottages built when the city was a country
town. These buildings became entombed in

blocks of buildings, with no provisions for venti-

lation, sanitation, or conveniences, and often one
hydrant supjdicd ii, whole house with water. As
the demand increased, the rents rose and more
people were crowded into a few rooms. Forty per
cent, is said to have been an average return on
such property, upon which no repairs were made.
To reap this h.arvest. badly constructed buildings
were erected, often by ex-tenants who recognized
the opportunity to make money. All available
sjiac'c was used. Back-to-baek cottages were put
on the same lot. The worst type of tenement is

the 'double-decker dumb-bell.' peculiar to New
York. In English manufacturing towns, small
cottages—rows upon rows in narrow alleys

—

were built on leased land. No unnecessary ex-
penditures were made, as the houses were in-

tended to fall when the lease expired. (Consult
Engels. The Condition of the Workinr; Clafi» m
Enfiland in If^'i'i) Damp cellars, dark halls,

vermin, filth, lack of repair, no ventilation or
adequate water-simply are characteristic of all

slum dwellinjjs. Not only does a whole family
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often occupy one room, but sometimes several

families. Jjoarders are taken to lielp pay ex-

orbitant rents, and the rooms are rented in the

daytime for manufacturing purposes. The mor-
tality in such dwellings is very high, the prevail

ing diseases being typhoid fever, diarrhtea, and
all contagious diseases. Tuberculosis is char-

acteristic of the tenement.
l'"or the individual, bad housing means uu-

cleanliness, sickness, lack of privacy, and often

contact with criminals and prostitutes. This
causes the corruption of the young, lack of self-

respect, discouragement, intemperance, and low
morality. In New York City it was estimated
that out of a population of 2.55,033 only 300 had
access to a bath. Ordinarily the most primitive

provisions for cleanliness are lacking. Home
life, with normal parental and marital relations,

is impossible. Furthermore, every working man
and woman loses, on an average, twenty days a
year on account of sickness. Economists are agreed
that where more tlian 20 per cent, of the income
of the head of a family goes for rent, as is often

the case among the poor, privations must be en-

dured along other lines of consumption, espe-

cially in food. The districts where overcrowding
and bad housing prevail are centres of crime, vice,

and epidemics, and impose upon society not only

a large bill for the maintenance of hospitals,

almshouses, and prisons, but greatly lessen pro-

duction through the inefficiency of workers. It is

estimated that the working population of Eng-
land between the ages of fifteen and sixty-five lose

20,000,000 weeks in a year. To this loss in

working time must be added the inferior quality

of the work of people enfeebled in mind and
body by poor food and unsanitary homes.

In England the housing question was taken up
a,s a municipal problem, and it has recently be-

come a question of public policy. Lord Shaftes-

bury was influential in obtaining legislation as

early as 1S51. The housing problem on the Con-
tinent represents a phase of industrial life. Small
homes for operatives are built near the large fac-

tories. As early as 183.5 Andrg Koechlin, a
manufacturer at jMulhouse, France, began build-

ing houses for his workers. The United StatejB

has been far behind European countries. Public
interest has finally been aroused by the reports
of tenement-house commissions, and the knowl-
edge of what has been done abroad. Tlie Amer-
ican public was astonished to learn that New
York below the Harlem was the most densely
populated citv in the world, with 143.2 persons
to the acre in 1800, and 1.50.7 in 1000. The
eleventh ward had in 1890 a population of

703. .50 to the acre.

Efforts to improve housing conditions have
been made by cities and by private individuals.

The municipality has two methods: (1) Expro-
priation ; and (2) regulation. ( 1 ) Expropriation has
been carried on to some extent in all English
cities. It involves questions of increased taxa-
tion resulting from the expense incurred, the
displacement of the population who will over-
crowd neighboring districts if not provided for,

and occasionally tlic building of model tenements
by the city. Liverpool ( ISOO) . Glasgow (18G0),
and London (1808) first undertook to re-

construct unsanitary districts. Later, general
laws were passed, the most important of which
is (hat of 1800, which provides for displacement
and for the intervention of the municipality only

when private initiative fails. Expropriation may
be very expensive. The London acts of 1875-78

made unsanitary conditions a source of prolit to

the owners. Glasgow has been especially suc-

cessful in her linancial management of these
areas. Edinburgli and Liverpool have left much
of the expropriated ground as open space, while
Dundee has converted these districts into thor-

oughfares. London, Liverpool, Glasgow, I£ud-

dersfield, and Birmingham have erected model
dwellings. Expropriation is a success in lower-

ing death-rates and decreasing crime. Better
methods of construction make it [xissible to house
more people in the same area. (2) Municipalities
may also improve housing conditions by sai.itary

and building codes and provision for inspection.

iSucli legislation includes requirements as to light,

air, cellars, halls, windows, fire-escapes, plumb-
ing, and sanitary conveniences. The New York
laws are in advance of all others, for which tliey

serve as a model, but adequate inspection is sel-

dom provided. If owners are compijlleU to keep
their property in a good condition, they become
more careful in the choice of tenants. Thus the
undesirable clas.ses are gathered into one district

where they are easily looked after. Private asso-

ciations do a good work in looking up abuses
until laws are well enforced and the people taught
to deal directly with boards of health. In
New Y'ork City there are over thirty societies.

The Sanitary Aid Society, Ladies' Health Protec-
tive Association, and the New York Association

for Improving the Condition of the Poor may be
mentioned. The Mansion House Council on
Dwellings of Poor and the Sanitary Society of

Edinburgh are prominent in Great Britain. In
France and Belgium the elements of household
hygiene are taught in public schools.

Efforts undertaken by private individuals may
be classified as : (1) Commercial, (2) semi-phil-

anthropic, (3) philanthropic, and (4) houses
built by private employers for the benefit of their

employees. The commercial enterprises pay as
large a per cent, as possible, giving at the same
time good accommodations. The semi-philan-

thropic companies limit their dividends to a nor-

mal commercial rate on high-class investments.

The profits of the philanthropic trusts are u.sed

in improvements and erecting new property.

Housing by employers usually pays a good re-

turn. The buildings put up by these various
enterprises are blocks, small houses, and lodging-

houses. The very poor must rent rooms or smaU
houses. For the lowest classes, so degraded that
they cannot make use of improvements, the meth-
ods of the Octavia Hill .Association are most
satisfactory. Jliss Hill began the work in 1804,

when .Tobn Ruskin spent £3000 in purchasing
unsanitary property in a vicious neighborhood.
The plan is to take old property, to put in neces-

sary repairs, to demand a prompt payment of

rent, and gradually to add improvements out of

the surplus from a repair fund. The standard
of living of the people is raised by making the
tenants realize that care on their part results in

improvements. Thrift is encouraged by discounts
for payment of rent in advance. When the ten-

ants are ready, new buildings are erected. The
association owns property, or, as agents, collects

rents. ^Vomen volunteers have happily combined
rent-collecting with friendly visiting. Similar
methods have bom adopted in other cities. Phila-

delphia has an Octavia Hill Association, Gotham
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Court in Xcw York has Invn imprnvoil, and Mrs.

Lincoln has ust-d this niothtxi in Boston.

Anionp the companies providing tn'tter lious

ing facilities may be mentioned: In Knpland^
the Metropolitan Association for Improving the

Uwellinps of the Industrious Clashes (1H41),

wliicli owns fourteen estates in London, and pays
••'•! ppr cent.; the I'eabody Donation I'uncL which
own.^ enormous hhicks of tenements: tlie Im-

proved Industrial l)«ellini;s t"i>nip;iny of Lon-

don, founded l>y Sir Sidney Waterloo as the re-

sult of a successful experiment (1802), which
endeavors to combine beauty and utility in

large hhx'ks; the Guinness Trust. On the Conti-

nent of Europe are the Berlin Mutual Uuilding

t'onipany (1840). and other cniiuncrcial and
semi philanthropic companies in dilfercnt cities.

In the United States .\. T. White founded
the Improved r)«elling Company of Brooklyn
(187G), which has erected the Home Tower and
Riverside buildings, the older buildings paying
10 per cent., tlie new buildings 5 or C per cent.

Other New York ent»ri)rise.s are the Astral
Apartments {Brooklyn) of Pratt Institute; Im-
proved Dwellings Asso<-iation with nuKlel tene-

ments at Seventy-first .street, paying (i percent.:
Tenement House Building Company, with prop-

erty on Cherry Street. In Boston, the Harrison
Avenue Estate, the Rufus Ellis Memorial Build-
ing. Coiiperative Building Company (1871), and
the Improved Dwelling Association (1885). In
Pliiladclphia, Theodore Starr Property. The City
;ind .Suburban Company of New York City wa.s

organized in 1806 as the outcome of the Improved
Housing Conference. It aims to ofTer a safe in-

vestment returning 5 per cent., and to provide
the best accommodations for working classes.

The company is willing to undertake the recon-

slrtiction of the East Side of Xew York City.

In this connection the Marylebone Association of

London, Avhich undertakes to improve 'the im-
mediate surroundings of working-class homes,
should be mentioned.
Companies have been formed to build and sell

property, or to make it possible for the artisans

themselves to build. The Artisans', Laborers',

and General Dwelling Company of London has
opened up sulmrban estates: the Workingmen's
Dwellings Company of Pa.ssy-Auteuil, the Dis-

count Bank of Paris, and the Berlin Building
Association are important examples. In the
Vnited States, building and loan associations,

started in Philadelphia, have reached low-sal-

aried clerks and artisans. The best and cheapest
method originated in Belgium in 1889. and it

has been tried in France and Germany. General
savings banks with Government guarantee loan
capital to companies of responsible individuals,

who act as intermediaries in making loans to

workingmen. There are two general forms of

companies: (1) .Toint-stoek and eoiiperative-loan

companies, which allow the individual to select his

land and lend him money to put up his house;
and (2) joint-stock and coilperative-building

companies, wlm build houses and sell them. The
workman pays 10 per cent, and gives a mortgage.
The important feature of this system is the ar-

rangement for a life insurance which prevents
any loss to his family in case of death.

Railroad, mining, and manufacturing compa-
nies in several countries have erected dwellings
for their employees, .-^mong the cottages and
even entire villages put up by employers are those

of Friedrich Krupp at Essen ; Pullman Palace Car
Company, Pullman, 111.; I-ever Brothers, Birken-
head, England ; ,lames Smieton & .Son, Canoustie,
Scotland; Van Marken Mo<iern Dwellings, Delft;

Merriniac Manufacturing Company, Lowell,
Mass.; Howland Mill Corporation, New Bedford,
Ma.ss.

Another important aspect of the housing
problem is the question of lodging-houses (q.v. ).

Thus far the improvements in housing have
hardly reached the class who iiit'd them the most.
It has been satisfactorily demonstrated that com-
mercial enterprises for building homes for the

working classes pay a fair return on the invest-

ment. Of the KiO.OOO Londoners living in model
tenements less than 25 per cent, live in tene-

ments maintained by bequests. The tendency for

rent to rise in the centre of the city makes it im-
perative to take away the competition of the

artisan class by moving them to the suburbs.

This is largely a question of rapid transit.

In the L'nited .States the twentieth century
opens with a widespread interest in housing prob-

lems, largely stimulated by charity organization
societies. Investigations have been set on foot

in Chicago, Kansas City, Boston, New- York, and
Cincinnati, illustrated lectures given, and asso-

ciations formed to seek to improve conditions.

BlBLlotin.vpnY. Inited States Eighth Special

Report of Commissioner of Labor, 180,5 (Plans
and Enterprises) : Reports of Tenement House
Commissions for State of New York; American
Economic Association Publications, viii., Nos.
2-,3 (Bibliography) ; Cily Uomes Assorialion,

Tenemoit Conditions in Chicago (Chicago, 1001)
(which gives an excellent account of Chicago's

housing condition, illustrated: Lechler, Rationale

^Vohnunrt.frcfnrm (Berlin. 180.t) : Congr^s Intei'-

national des Habitations il Bon March*"', Compte
Rendu el PoeiimcnlK (Paris, 1000) (which con-

tains a number of articles on the housing condi-

tions of various countries) : Rowntree, I'oicrtii,

A Study of Toim Life (New York, 1001) ; Syke's,

Piihlie Health and Housinit (London, 1001) (a
discussion of London conditions from a medical
standpoint) ; Shaw, Vuniripal Government in

Great Britain (New Y'ork, 1805), and Municipal
Government in Continental Europe (Xew Y'ork,

1807). See Te.nemext HofsE Problem; Hill,
OcT.vviA; Sta.ndabu of Living.

HOTTSTIAN. LArRENCE (lSf.7-). An Eng-
lisli author and illustrator. His drawings, en-

graved on wood by his sister, Clemence Hous-

man, with a flavor of the pre-Raphaelite, illus-

trate The Gohlin Market. The ^\'cre Wolf. Jump
to Glory Jane, and other grotesque stories and
poems, as well as several of his own books,

iiotablv The Field of Clover (1898) ; A Farm in

Fairfiland (1804) ; and The Uouiv of Joy (1895).

Housman wrote, besides the critical cs.says, The
Mritinfjs of William Blake (1803) and ".4rtfttir

Boi/d Iloufthton (1896), a book of verse. Green
Arras (1890); All Fellows, illustrated by the

author (1806) ; prose allegories, with inserts of

V erse in the Old French manner ; the clever

satire, Gods and Their Malrrs (1897); a book
of devotional Terse, Spikenard (1803): and the

popular Love Letters of an Enylishwoman (1901,

anonymotisly), which is scarcely typical of the

author.

HOTJSSA. See Hausa States.
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HOTJSSAYE, oS'su', Ars^ne (1815-96). A
Krcnth author, born at Bruy&res. He went to

Paris at an early a<re, and at twenty-one became
widely known as the author of two romances.
La cuiiroiinc de bluets and La pccheresse. He
attracted attention particularly as an art critic,

publishing his Uistoire de la peinture flamande
et holtanduise in 1840. In 1840 Houssaye was
appointed director of the Conicdie Frangaise at

the suggestion of Kacliel, and held the place until

18.50. He was .a prolific writer in many depart-

ments of literature, producing poetry, dramas,
romances, philosophical, historical, and critical

works—the last being of especial merit. He was
long editor of LWrtiste, and for some years was
editor and proprietor of La I'resse. Among his

works are: Uistoirc du qiiaratite et unieme fan-

ieuil (1845), dealing with the great men who
failed of election to the French Academy; La
poesie dans les fcois (1845) ; Le voi/agc a ma
fentire (1851); Le roi Voltaire (1858); Rous-
seau et Mme. de Warens (1864) ; and Les con-

fessions (1885-91).

HOUSSAYE, Hexrt (1848-). A French
historian and critic, born in Paris. He distin-

guished himself in the Franco-Prussian War,
and was subsequently an editor of the Journal des

Debats and the L'eiue des Deux Mondes. His
Histoire d'Alcibiade et de la republique athe-

nienne depuis la mort de Pericles jusqu'd I'aiine-

ment des trcnte tyrans (1873) received from the

French Academy the prize establislied by Thiers.

In 1S!)4 he was elected to the .\cademy. His
further works include: Alhines. Rome, Paris
(1878); L'art front;ais depuis dix ans (1882).
He made a careful study from the original docu-
ments of the fall of Xapoleon and of the first

French Empire. The work is in three parts, the
first entitled ISlJi ; the second, entitled IHlo, in-

cludes the first Restoration, the return from
Elba, and the Hundred Days. The third volume,
also entitled /8/-5, is devoted to Waterloo. Those
books are among the most readable that have
ever been published upon the latter part of Xa-
poleon's career.

HOUSTON, hu'ston. A city and the eounty-
seat nf Harris County. Tex.. 50 miles northwest
of Galveston ; on ButTalo Bayou, an arm of Gal-
veston Bay. at the head of navigation, and on the
International and Great Northern, the Southern
Pacific, the Missouri, Kansas and Texas, the

Houston and Texas Central, and several other
railroads (Map: Texas, G 5). It is a railroad

centre of great importance, and improvements by
the Federal Government have added to its trans-

portation facilities by giving direct water com-
munication with the Gulf of ilexico and the
Atlantic Ocean: while local transit is facilitated

by se\eral bridges across the bayou. Houston
occupies an area of nine square miles. It has the
Houston Lyceum and Carnegie libraries, the
building of the latter costing $.50,000. Other
prominent structures include the high school
($155,0001. the United States Government build-

ing, the city hall, the court-house, the cotton ex-

change and market, and the Masonic Temple. The
William M. Rice Polytechnical Institute, en-

dowed with the estate of the founder, amounting
to .about .$20,000,000, «H11 be located in Houston!
The city controls extensive commercial interests;
it is one of tlie most important cotton markets in
the United States, and in its lumber trade ranks
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with the leading cities of the Southwest. Cotton-
seed oil and sugar are also exported, and a large
general trade contributes to the city's prosperity.
There are extensive railroad car and machine
shops, cotton-compresses and oil-mills, planing-
inills, foundries and machine-shops, rolling-mills,

potteries, brick and tile works, flour-mills, car-

riage and wagon sliops, etc. The government, un-
der a charter of 1897, is vested in a mayor,
elected every two years, a municipal council, and
administrative officials, who are chosen by popu-
lar vote. Houston spends annually in mainte-
nance and operation about .$505,000, the principal
items of ex]>enditure being $145,000 for interest

on debt, $100,000 for schools, $70,000 for street

expenditures, $55,000 for the fire department,
$50,000 for the police department ( including
amounts for courts, jails, reformatories, etc.),

and $20,000 for the health department (includ-

ing amounts for charitable institutions). Hous-
ton was laid out and settled in 18.36, was named
in honor of General Sam Houston, and tempo-
rarily (in 1S37) was capital of the Republic of

Texa's, Population, in 1890, 27,557; in 1900,
44,03,'5.

HOUSTON, Sam (1793-1863). An American
soldi<'r and political leader, who was instru-

mental in securing the independence of Texas.
He was born near Lexington, in Rockbridge
County. Va., .March 2. 1793, cf Scotch-Irish
parentage. After his father's death in 1806,

the family emigrated to Tennessee, where he
entered an academy, but left to try a clerkship
in a store, and wearying of this, went to live

among the Cherokees. He remained with them
three years, when he returned to civilization and
taught school. In 1813 he enlisted as a private
in the United States Army; served bravely in
General Jackson's campaign against the Creeks,
being wounded at Tohop<'ka, and soon rose to be
lieutenant. In 1817 he was appointed agent to
aid in negotiations with the Cherokees; incurred
hostility for attempting to prevent the smuggling
of negroes from Florida into the United States,
and resigned his commission, 1818, and began
the study of law at Xashville. He soon opened
an office at Lebanon, was made .\djutant-General
of the State in 1819, and major of the State
Militia. He w.as elected to Congress in 1822,
was reelected in 1824, and in 1827 was elected
Governor. In .Tanuary, 1829. ho married Miss
Allen, a Tennessee lady, but three months after-

wards left her, and, resigning his oflioe without
giving either public or private reasons for his
course, went to live among his old friends the
Cherokees, who had emigrated to Arkansas. He
championed their cause before Congress, incur-
ring by this much enmity, especially from the
'Indian ring,' and becoming involved in an en-
counter with William R, Slanburv-, Representa-
tive from Ohio, who had accused him of fraudu-
lent attempts to obtain a contract for Indian
rations. For beating Stanbury he was repri-

manded in the House of Representatives, and
was tried and fined, hut President .Jackson re-

mitted the fine. The incident served to give
Houston once more a national notoriety.

Visiting Texas in December. 1832. he was in-

vited to settle there and become the leader of the
.American colonists in their struggle for their
rights. He complied, and was elected a delegate
to the convention held .\pril 1. 1833, to form a
State Constitution and seek membership in the
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Mexican Kcpublic, separate from the State of

Coaliiiila. with wliieli 'IVxas had hitherto been

joined and in which the anti-American party
was prcduininant. The rejection of the Consti-

tution and the attempt to disarm the Americans
led to open warfare, and Houston was then
chosen general of the military district cast of

Trinity Hiver, and soon afterwards commander-
in-chief of the Texan army. .\t the head of a
small force of uiidrillcd volunteers lie led in the

military niovciiH ills which rcsulteil in tlic defeat

of Santa Aiuia on (he San Jacinto, April 21-22,

183G, and in the independence of Texas. In

September he was elected President of Texas,
was inauffurated October 22d. and served again
from 1841 to 1844. The annexation of Texas to

the I'nited States, in l.S4i), was due to his nego-

tiations, and he was one of its representatives in

the Senate from 1840 to 18.'>9. In 1859 he was
again elected (iovernor of Texas, but opposed
secession in 18(51. and refused to take an oath of

allegiance to the Confederate States, for which,
on March 18. I8(!l, he was deposed. lie then re-

tired to Huntsvillc. Tex., where, on July 25, 1803,

he died. Consult: Williams. Sam Hou.iton and ihe
War of Indrpcndt~ncc in Texas (Boston, 1893);
Crane, Life and f^vlect Litcrari/ Remains of Sam
Houston (Philadelphia, 1884) ; and Hruce. Life
of (lenrral Iloimton (New York, 1891), in the
"Makers of America Series." See Texas.

HOXJTMAN, hout'nii'in, CoRNtxis. A famous
l)u((h traveler and founder of trade with the
Kast Indies, born at Couda in the middle of

the sixteenth cenlurv. He went on a trading
voyage with his brollier, Frederik, to Lisbon in

1593, where he was thrown into a debtor's prison.

Released by a friend, he studied the Portuguese
routes to the Far East, and returning with
charts to .\mst<'rdam, organized an expedition
which sailed in four ships out of the Texel
(1595). He roun<led the Cape of (iJood Hope,
pas.sed through (he Stniils of Sunda to the south
coast of .Java, and relurned safely to Holland in

1597, having demonstrated an easy route to the
Spice Islands. This voyage was followed by
many others, and led to the formation of the
Dutch East India Company. In a .second ex-

pedition of two ships in a conflict with the na-
tives of Achin, assisted by the Portuguese, he
was killed.—His brother, Fredkrik. navigator
of his fleet, also played an important part in the
opening of (he East to trade and commerce. In
1598 he was taken prisoner by the King of
.\chin, but, having been freed by Panlus van
Caarden, he reached Holland in IfiOl, and in

December. 1C03. went again to the East Indies,

and was (rovernor of .\mboyna during six years.
In 1009 he became commander of twenty-three
ships, and in 1025 was honored with a gold
medal for having opened the treasures of the
East to Dutch enterprise. .Almost as great as
his exploits in war and commerce and explora-
tiims were his linguisde adainments. Having
learned the Malay language during his captivity
in -Achin, he opened the Alalay languages to
European study. Tn 1603 he published a diction-
ary with grammatical notes of Malay and Mada-
gascar, with comparison of many .\rabic and
Turkish words, which work was republisbed in
1080 as a grammar and dictionary of Dutch and
Malay. In 1880 bronze statues of the brothers
Houtman were erected at Goudn, from models by
Strackf-e of Amsterdam.

HOUYHNHNMS, hn7;-In"mz or hooln'mz.
An iniaginaiy nation of horses, of highly ad-
vanced civili/jition, gifted with reajion and with-
out passions, which liulliver visits, in the fourth
part of Swift's (lullivcr's Travels. Their nature
IS 8Ul)posed in the story to be as far superior to

that of liumajiity as it is inferior in actual life,

HOVA. See Madaga.mar, Ethnology.

HO'^T'E. A town in Sussex, England, on the
English Channel, went of and adjacent to Brigh-
ton (.Map: England, F 0). It has all the char-
acteristics of its larger neigh'oor, liandsomc
streets, avenufs, squares, public buildings, parka
and recreationgrounds, marine walk, baths,

etc., and is lighted wilh electricity. It main-
tains a free library, wi(li news-room, lend-

ing and reference departments. Population, in

1891, 28,;!00; in 1901, 30,500.

HOVEDON, huv'dcn or hOv'den, Roger of ( !-

C.1201 ) . An English chronicler, born probably at
Howden, in Yorkshire. He was clerk in the house-

hold of Henry II., and was employed by him on
various missions. He wa.s appointed an itinerant

justice for the forests of Chimherland, Northum-
berland, and Yorkshire in 1189, and is supposed
to have retired to Howden to write his chronicle.

This begins with the year 732. Most of the work
is copied, but from 1192 to 1201 is in his own
writing, and has a certain value. The Chronicle

was edited by Bishop Stubbs (1868-71, 4 vols.).

HOVELACQTTE, A'v'lAk'. Alexandre Abei.
(1843-9(1). .\ French linguist and anthropologist,

born in Paris. He was a pupil of Chavf'e in

languages, and of Broca in comparative anatomy.
In 1876 he was one of the founders of the Ecole

d'AnthropoIogie, in which he was made professor

of linguistic ethnography, and of which, aft<'r tho
death of (Javarret, he became director (1890).
In spite of his scientific interests, he took an ac-

tive part in politics as an extreme Republican.
His works include: MHanrjcs des tinguistique et

d'anthropolofiie (1889, with Emile Picot and
Julien Vinson); Les raee.i htimaines (1882);
and Prfcis d'anlhropnlogie (1887, with G.

HervC') . In 1880 Hovelacque and Chav(!e founded
the III it(c dr Liiiguiftlii/ue.

HO'VEN. See Bloat.
HCVENDEN, Thomas (1810-95). An

American genre painter, born in Dunmanway,
Ireland, lie studied at the Cork School of Art,

and at the National .\cademy of Design after he
came to America, in 1803. Afterwards he was a
j)upil of Cabancl in Paris. He was elected a
National Academician in 1882. and was a mem-
ber of the American Water-Color Society, the

Society of American Artists, and the Philadel-

phia Society of Artists. His ".Tohn Brown Being
Ijcd to Execution" is in the Metropolitan Mu-
seum of .\rt. Xew York City. His other works
include: "In the Hands of the Enemy," ".Terusa-

1cm the Golden." "ChloH and Sam," and ".\ Bre-

ton Interior." His composition is dramatic and
efl'cctive, and his pictures are very popular.

HOVEY, h.Vvi or hilv'!, Alvah (1820-1903).

An American Baptist theologian. He was born at

Greene, X. Y.. and graduated at Dartmouth in

1844 and at the Newton Theological Institution

in 1848. .\fter a year spent in the ministrj' he

returned to Newton Centre as a teacher, became
professor of Church history (1853), of theology

and Christian ethics (185.5), and was president

from 1868 until 1899, and aftenvards was pro-
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fessor of apologetics. Among his works arc:
The State of the Impenitent Dead (1858) ; The
Hcriptural Law of Divorce (1806) ; Manual of
Christian Theology (6th ed. 1900) ; Systematic
Theology and Christian Ethics (1877); Biblical
Kschatoloyy (1888) ; Studies in Bthics and Reli-
gion (1892); and Christian Teaching and Life
(1895).

HOVEY, huvl, Alvin Petekso' (1821-91).
An American soldier. He was born at Mount Ver-
non, Ind., attended the common schools, studied
law, was admitted to the bar in 1843, and sen-ed
successively as a circuit judge, judge of the
Supreme Court, and United States District At-
torney. At the outbreak of the Civil War he
was appointed major of Indiana Volunteers, and
later became major-general. The battle of Cham-
jiion's Hill in 1S63, which Grant considered the
turning-point of his Vicksburg campaign, was
won largely through General Hovey's efforts.
When the war terminated he returned to his na-
tive State, and took an active part in politics.

He became Minister to Peru in 1866, and a mem-
ber of Congress in 1886, and from 1888 until his
death was Governor of Indiana.

HOVEY, Charles Mason (1810-87). An
American horticultural editor and nurservman,
bom at Cambridge, Mass. He edited the Maga-
zine of Horticulture, which prospered under his
management longer than any other American
horticultural journal. He was the first to intro-
duced a pistillate strawberry-, -The Hovey.' the
variety that marks the beginning of profitable
strawberry culture in the United States. His
Fruits of America, of which two volumes onlv
were completed, is one of the best examples of
art fruit-work attempted in this countn,-.

HOVEY, Richard (1864-1900). An Ameri-
can poet, burn at Normal. 111. He was graduated
at Dartmouth in 1885; studied for one year in
the General Theological Seminary, New York;
was for a time assistant in the Church of Saint
Mary the Virgin, New York ; and afterwards
journalist, actor, dramatist, poet, and lecturer
on English literature in Barnard College, New-
York. He passed some years in Europe, and
was much influenced by French and Belgian poets,
especially Maeterlinck, some of whose work he
translated. His original verse was always
marked by high aims, and he was ridding him-
self of affectations when he suddenly died. His
many admirers felt that he had accomplished
more than most of his poetic contemporaries, and
that he died on the eve of great performances.
Certainly his Launcclot and Cuenevere—a series
of dramas comprising The Quest of Merlin. The
Marriage of Ouenevere. and The Birth of Galahad
(1880-98)—and Taliesin : A Masque (1900),
though they scarcely show dramatic mastery, ex-
hibit lyrical power and remarkable imagination.
Seaic<ird (1893) is an elegy upon T. W. Parsons
(q.v.). Hovey also collaborated with Bliss Car-
man (q.v.) in Songs from Vagabondin (1893: an-
other series, 1896), and publi.shed a collection of
his miscellaneous poems in .1/0117 "'c Trail
(1898). In these works he showed that he could
touch the more immediate and ordinary human
interests: but these are on the whole not em-
pha.sized in his work, which belongs to the ideal-
istic school.

HOW, Wii.LiA»i Walsiiam (1823-97). An
English prelate, born at Shrewsburj-. He was

educated at Oxford, and after holding several
curateships became rector of Whittington Scrop-
shire (1851), which position he held until he
went to the Parish of Saint Andrew Undershaft,
in London (1879). In that year he was ap-
pointed Suffragan Bishop of Bedford, and a year
afterwards Bishop of Wakefield. His numerous
works in prose include: Private Life and Minis-
tration of a Parish Priest (1873) ; Commentary
upon Saint John (1879) ; The Papal Claims in
the Light of Scriptural History ( 1881 ) ; and
some Pastoral Lectures (1883). He also wrote
some Poems (1886) and Hymns (1886).

HOWADJI, hou ajl. A nom-de-plume of
George William Curtis.

HOWARD. A city and the county-seat of
Elk County, Kan.. 72 miles south of Emporia,
on the Elk River and on the Atchison, Topeka
and Santa FH Railroad (Map: Kansas, F 4).
Farming and stock-raising are the leading in-
dustries. Population, in 1890, 1015; in 1900.
1207.

HOWABD. A noble English family, which
for many centuries has stood at the head of the
English peerage, and has held the dukedom of
Norfolk since the middle of the fifteenth century.
The earliest of the house to gain distinction was
Sir William Howard, a learned Chief Justice of
the Common Pleas under Edward I. and Edward
II. His grandson. Sir John Howard, was ad-
miral and captain of the King's navy in the north
of England and also sheriff of Norfolk, in
which county he held extensive estates, subse-
quently increased by the marriage of his grand-
son. Sir Robert, with the co-heiress of the House
of Mowbray. Dukes of Norfolk. The only son of
this union was Sir John Howard, one of the lead-
ing supporters of the House of Y'ork. who. having
gained early distinction in the French wars of
Henry VI., was appointed by Edward IV. con-
stable of the important castle of Norwich, and
sheriff of Norfolk and Suffolk. Afterwards he
became treasurer of the royal household, obtained
a grant of the whole benefit that should accrue
to the King by coinage of money in the citv and
Tower of London, and elsewliere'in England": and
was raised to the peerage as Lord Howard and
Duke of Norfolk. We find him in 1470 made
captain-general of the King's forces at sea. an I

most strenuous in that capacity in his resistance
to the House of Lancaster. "

Finally he was
created Earl JIarshal of England, an honorary
distinction still borne by his descendants, and iii

1484 was appointed Lord Admiral of England,
Ireland, and Aquitaine. He fell next year.'^how-
ever. on Bosworth Field, and after 'his death
his honors were attainted, as also were those of
his son Thomas, who had tieen created Earl of
Surrey. The latter, however, after suffering
three years of imprisonment in the Tower of
London, obtained a reversal of his own and his
father's attainders, and became distinguished as
a general, winning fame by his defeat of the
Scotch at Flodden in 1513! His son Thomas,
third Duke of Norfolk, by his marriage with a
daughter of King Edward" IV.. became the father
of the accomplished but ill-fated Earl of Surrev,
who was put to death by Henry VIII. Norfolk."
too. was sentenced, but the death of Henry saved
him from the block. The Earl's son thomas.
fourth Duke of Norfolk, suffered attainder, and
was executed on Tower Hill for high treason, for
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his communication with Mary, Queen of Scots.

The family honors, however, were restored, partly

by James I., to his gramlsoii. jimJ partly by
(Jliarles II., to liis gieatgrcatgraudsoii, Tliomas,

who became eighth Duke, and whose cousin and
successor, Charles, ninth Duke, was the direct

oncestor of the present Duke of Norfolk.

In one or other of their widespread branches,

the Howards either have enjoyed within the last

three centuries, or still enjoy, the earldoms of Car-

lisle. Suffolk, Berkshire, Northampton, Arundel,
X\ ieklow. Norwich, and KHin;;hani. and the

baronies of Hiiidon, Howard de Walden, Howard
of Castle Rising, and Howard of Kllinghain.

Among the other distinguished members of

the family. Sir Kdward Howard, brother of the

first Karl of .Surrey, was made by Henry VIII.

King's standard-bearer and admiral of the fleet,

in which capacity he lost his life in boarding

a French vessel off Brest in 1.513; his brother,

Sir Edmund, acted as Marshal of the Horse

at riiidden, and his half-brother, Sir Thomas
Howard, was attainted, and died a ])risoncr

in the Tower, for aspiring to the hand of

Lady Margaret Douglas, daughter of Mar-
garet, Queen of Scotland, and niece of Henry
VIII., one of whose ill-fated consorts was Lady
Catharine Howard. Consult: Collins, Peerage of

England(5i\\ od., London, 1770) ; Dugdale, Baron-
age of England (London. 1075-76) ; Doyle, Offi-

cial Baronage of England (London, 188(!) ; How-
ard, Memorials of the lIou<trd Family (privately

printed, 1834) ; Lodge, Portraits of Illustrious

i'ersonagcs (London, 1835).

HOWARD, BEN-.TAMIN Chew (1791-1872).

An Anierican statesman, born at Belvedere, Md.,

son of John Eager Howard. Kevolutionarj' oflicer,

and grandson of Cliief .Tusti<e Benjamin Chew.
He was educated at Princeton (1800). studied

law, and practiced in Baltimore. In 1814 he was
active in the defense of the city, and he fought

at North Point. He was a United States Repre-

sentative (1820-3."?, 1833-39). became head of the

Committee on Foreign Relations, and wrote its

report on the boundarj- question. For twenty
years he was reporter of the United States

Supreme Court. He was nominated for Governor
of his State in 18fil, but withdrew his name. In

the same j'ear he was delegate to the Peace Con-
gress. His Reports of Cases in the fltipremc

Court of the United States from IH'iS till i855
was published in the latter year.

HOWARD, BL.\NcnK Willis (1847-08). An
American novelist, bom in Bangor, Maine. She
was educated in New York City, but dwelt

after 1878 in Stuttgart, where she taught and
wrote. In 1800 she married Baron von Teuffcl. a

physician. The more noteworthv of her noveU
are: One Summer (1875) : Aunt'Serena (1880) ;

Ouenn (1882) ; Aulnag Tower (1880) ; The Open
Door (ISSOt: ^'o Heroes (1803), a story for

boys; A Felloire and Ilis ^Vife, in collaboration

with William Sharp (1892) : a volume of short

stories. Seven oti the Highway (1807); the
posthumously published Dionysius the Weaver's
Heart's Dearest (1890), and Carden of Eden
(1900). She wrote also a book of travel. One
Year Ahrond (1877).

HOWARD, Bronson (1842—). A well-known
American dramatist, born at Detroit. He pre-

pared for college at New Haven, but instead of

entering Yale, turned to journalism in New-

York. From 18C7 to 1872 he worked on several
newspapers, among them the Evening Mail and
the Tribune. So early as 1804 he had written
a dramatic piece called Fantine, which was
played in Detroit, but his lirst important play
was Saratoga, produced by Auguslin Duly in

1870. It was very successful, and became the
first of the long series of pieces which gave Mr.
Howard a foremost position among American
playwrights. Among his other best-known plays

are; The JSunker's Daughter (1878); Old Love
Letters (1878); Young'Mrs. Winthrop (1882);
One of Our (Jirls ( 1885) ; The Henrietta ( 1887) ;

Shenandoah (1880); and Arisloirucy (1892).
In 1809 he collaborated with Brandcr ^Matthews
in Peter Stuyvesant. Aristocracy, which is a
satire upon some features of Anglomania in

American society, has been called its author's

best play, though the war drama of Shenandoah
is more ambitious, and Old Lore Letters, in quito

a different line, is an inimitable bit of senti-

mental comedy. Mr. Howard married a sister of

Sir Charles \Vyndliain, the English actor, ami
he made his home in both New York and London,
where some of his plays have been no less popu-
lar than in America.

HOWARD, Catharine (1520-42). Fifth wife

of Hcnrj' \'III. .She was a daughter of Edmund
Howard, tliird son of the Duke of Norfolk. The
King married her soon after the divorce of Anne
of Cleves, in 1540. iShe was accused of immoral
conduct before her marriage, and of suspicious

conduct after it. After a trial, in which her guilt

seems to have been established, she was beheaded
with Lady Rochfort, who had connived at her

intrigues, February 13, 1542. Consult Froudc.

History of England, vol. iv. (London, 1858).

HOWARD, George Elliott (1849—). An
.Vmerican educator and author, born at Saratoga.

N. Y. lie graduated at the University of Ne-

braska in 187fi, studied at the universities of

Munich and Paris in 1876-78, and was professor

of historv in the University of Nebraska from
1879 to 1801. From 1801 "to 1901 he was the

head of the history department and professor of

.\nierican and institutional history at the Leland
Stanford, .Junior, University, and in 1002 gave

special courses in historj' at Cornell University

and the I^niversity of Wisconsin. In 1885-01 he

was secretary of the Nebraska State Histurical

Society. His writings, in addition to contrilni-

tions to professional and other magazines, in-

clude: Local Constitutional History of the United
States (1889) ; The Evolution of the University

(18001; and The King's Peace and the Local
Peace Magistracy (1891).

HOWARD, Geohoe William Frederick. See

CwiLlsiK, seventh Earl of.

HOWARD, Henbt. See Surrey, Earl of.

HOWARD, .Lvcon Merritt (1805-71). .\n

American legislator, born at Shaftsburj'. Vt. He
gr.aduatcd at Williams College in 1830. studied

law, and began to practice in Detroit, Mich. He
was a mcmlier of the .State Legislature in 1838,

and in 18(0 was elected to Congress as a ^ATiig,

in which partv he was^an active campaign worker

in 1844, 1848". and 1852. He took a prominent

part in bringing about a coalition of the \Miigs

and Free-Soil Democrats in 1854: was the author

of the platform drawn up at ft State convention

of the two parties held at Jackson, Mich., on
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June 6, 1854, and is said to have suggested the

name of 'Republican' for the new political or-

ganization thus brouglit into existence. He was
nominated for Attorney-General of the State by
the new party in that year, and was elected and
reelected twice thereafter, serving until 1859.

In 18!)2 ho was elected to thp United States Sen-

ate, to fill a vacancy caused by the death of

Senator Bingham, and was reelected for a full

term in 1SG4. He translated from the French the

Secret Memoirs of the Empress Josephine ( 1847)

.

HOWARD, John (1726-90). An English
philanthropist, best known for his work in be-

half of prison reform. He inlierited a consid-

erable fortune from his father, and spent his

early life in travel. Settling at Cardington, Bed-
fordshire, in 1756, he erected model cottages for

his tenants, and furnished schools for children
of all sects. In 1773 he was appointed high
sheriff of Bedfordshire, and soon the defective

arrangements of prisons and the intolerable dis-

tress of prisoners were brought under his notice.

Finding that all the abuses he had seen at home
existed in neigh'noring counties, he traveled all

over the United Kingdom, and finally became a
self-appointed prison inspector, not only of Great
Britain and Ireland, but of all Europe. He gave
evidence before the House of Commons, and in

1774 laws were passed for the improvement of

the sanitation of prisons and the abolition of
jailers' fees. In 1777 he published his State of
the Prisons in England and ^^'ulcs, icith . . .

an Account of Some Foreign Prisons. Aiter
each of his many tours new editions, with addi-
tional facts, were published. One important re-

sult of this book was the adoption of the hard-
labor system in English prisons. In 1785 Howard
investigated the infection hospitals of Europe,
with a view to discovering the best means of pre-

venting the plague, and published An Account
of the Principal Lazarettos in Europe (1789).
He died of camp fever, while studying the Rus-
sian military hospitals. Ke was a man of deep
religious feelings. He traveled more than 50,000
miles in making his investigations, on which he
spent at least f.SO,000 of his own fortune, refus-

ing all Go\ernment aid. Of the numerous works
on Howard, consult, especially, his Correspond-
ence, edited by J. Field ( 1855) , and lives bv Hep-
worth Di.Kon (1840), by J. Field (1850), and by
John Stoughton (185.3; new ed. 1884).

HOWARD, .ToHM Eager (1752-1827). An
American soldier, bom in Baltimore County, !Md,

He served throughout the Revolutionary War,
participating in the battles of White Plains, Ger-
mantown, Monmouth, Camden, Cow-pens, Guil-
ford Court House, and Eutaw Springs, becoming
lieutenant-colonel in 1780, and receiving a silver

medal from Congress for his conduct at the battle

of Cnwpens. He was wounded at Eutaw Springs.

At the close of the war he entered politics, and
represented Maryland in Congress from 1787 to

1788. He was the Governor of his State from
1789 to 1792. In 1795 he was a member of the
!Marvland Senate: was a United States Senator
froni 1796 to 1803, declining in 1796 the port-

folio of Secretary of War; and in 1798 was made
a brigadiengeneral by Washington, when a war
with France seemed certain. He organized a de-

fense of Baltimore in 1814, when the English
forces threatened *the city, and two years later

was a Federal candidate for Vice-President.

HOWABD, Lelaxd Ossian (1857—). An
American enloniologist, bom at Rockford, 111. He
took a scientific course at Cornell, and was as-
sistant in entomology at the United States De-
partment of Agriculture until 1894, when he was
made chief of the service. He edited the journal
Insect Life, lectured on entomology, and wrote
on that subject for the Century and Standard
dictionaries. He was made permanent secretary
of the American .Association for the Advancement
of Science; honorary curator in the United States
National Museum, and wrote M(is<iuitocs ( 1901).
Thp Insect Book (1901), and many articles in
Government Reports and magazines.

HOWARD, OuvEK Otis (1830—). An Ameri-
can soldier. He was born in Leeds, Maine;
giaduated at Bowdoin in 18.50, and at West
Point in 1854; served as chief of ordnance during
the Seminole troubles of 1857; and was assistant

professor of mathematics at \\est Point from
1857 to 1861. Leaving the Regular Army in June,
1861. he became colonel of the Third Maine Vol-
unteers, and commanded a brigade in the first

battle of Bull Run. He was promoted to be brig-

adier-general of United States volunteers in Sep-
tember; particiiiated in the Peninsular cam-
paign; and in the battle of Fair Oaks (June 1,

1862) received a wound which necessitated the
amputation of his right arm. After a short leave

of absence he rejoined the Army of the Potomac;
took a prominent part in the battle of Antietam

;

was promoted to be major-general of volunteers
in November; and was engaged in the battle of
Fredericksburg (December 13th). In April,

1863, he was placed in command of the Eleventh
Army Corps, and as such took a conspicuous
part in the battles of Chancellorsville and Get-
tysburg. He then served in the Chattanooga,
campaign, taking part in the battle of Chatta-
nooga, and accompanying Sherman on his march
for the relief of Knoxville. From .\pril to
July, 1864, he commanded the Fourth Army
Corps of the Army of the Cumberland, and
during the march to the sea and the campaign
in the Carolinas commanded the Army of the
Tennessee, which constituted the right wing
of General Sherman's army. In December,
1864, he was appointed brigadier-general in the
Regular Army, and in Jlarch, 18fi5, was brevetted
major-general for ser\Mces at Ezra Church and
during the Atlanta campaign. From ilay, 1865,

to July, 1874, he was commissioner of the Bureau
of Refugees, Freedmen, and Abandoned Lands.
Within less than three years 1400 schools (not
including 700 Sabbath schools) had been estab-

lished, and many of the freedmen had been en-
abled to buy and maintain homesteads of their

own, (See Freedmen's Bureau.) In 1874 How-
ard was placed in command of the Department
of the Columbia, and in this capacity conducted
the operations against the Xez Perces Indians in

1877, and against the Bannocks in 1878. He
subseriiK'ntly was superintendent of the United
States Military Academy at West Point (1881-

82), and commanded successively the depart-
ments of the Platte, of California, and of the
East, In 1886 he was appointed major-general In

the Regular Army, and in November, 1894, retired

from the service. In 1895 he fotmded the Lincoln
^lemorial University at Cumberland Gap. Tenn.
Besides numerous magazine articles, his publica-

tions include: Donald's School Daiis (1879);
Chief Joseph, or the Nez Perces in Peace and
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War (1881) ; General Zaihary Taylor (1892), in

the ''Great Coniinaiulcrs Scries;" Isabella of Van-

tile (1S04) ;
Fitjhtinij fur Humanity ; ami Henry

in, the War. Consult iStowe, Men of Our Times
(New Viiik, 1808).

HOWARD, Sir Kodeht (1626-98). An Eng-
li.sh (Irainalist, son of Thomas Howard, first Karl

of Berkshire, by Klizabelh, daughter of William
Cecil, Lord Burgliley. During the Civil War he

took tlie Royalist side, and was knighted (1644).

He was imprisoned under the Commonwealth in

Windsor Castle; but alter the Kestonition lucra-

tive posts were given him, and he sat in Parlia-

ment. He is the Critcs of Dryden's Ensay on

Dramatic I'oesy. Dryden married his sister

Klizabelh. Of Howard's five extant plays. The
ConiDiiltrr (1692). caricaturing the manners of

the Coniniimwcalth, is most interesting.

HOWARD, TiiOM.vs, Karl of Arundel. See

Arixdkl.

HOWARD UNIVERSITY. An educational

institution, situated in Washington, D. C. in-

corporated in 1867. and named for Gen. O. O.

Howard, one of its founders and early presidents.

The university was established by the Govern-

ment, and, with the exception of its medical de-

partment, is supported by Congressional appro-

priations administered by the Secretary of the

Interior. It has, in addition, a general endow-
ment fund of •$175,000, and proi^rty valued at

.$1,000,000. The university is n(msectarian, and
is open to students of both sexes, without regard

to race. It is chiefly known, however, for its

work in the higher education of the negro.

No tuition is chaigt'd in any department except

the medical, and tlic outside expenses of worthy
students are also ]>artially defrayed by the uni-

versity. In addition to prep;iratory, collegiate,

and medical departments, the university main-

tains schools of pedagogy, law. pharmacy, den-

tistry, theology, music, and agriculture. Trade
instruction is provided by the industrial depart-

ment, in which students of the preparatorj' and
English courses are given practice in carpentry,

tin.smithing. printing, and bookbinding, under the

direction of skilled worknicn. The university

print ingoflice issues monthly the Hoicard Stand-

ard. In 1902 the students, exclusive of those in

the departments of agriculture and music, num-
bered 9.'59. The library contains about 40,000

volumes.

HOWARTH, hou'erth, Ellen Cleme.ntixe
(1827-99). An American poet, born at Coopers-

town, X. Y. She wrote a number of songs, such
as "

'Tis but a Little Faded Flower," and pub-
lished a volume, Tftc IVucZ-Z/orp <7Hf7 Other Forms
( 1804 ) . Her later work has been edited, with an
introduction by Richard W. Gilder.

HOWE. Albio:^ P.\ris (1818-97). .\n Ameri-
can artillery nfhcer in the \\'arof the Rebellion. He
was born in .Maine and educated at West Point. He
entered the Fourth Artillery, from 1843 to 1846

was a mathematical instructor at West Point,

served creditably in the Mexican War, was made
a captain in 18.5.5, and after the outbreak of the

rebellion became General McCIellan's chief of

artillery in western Virginia in 1861. During
the campaign on the Peninsula, in 1862, he com-
manded a light-artillcrv brigade in the Army of

the Potomac. Having been appointed a brigadier-

general of volunteers in 1862. he was assigned

to a brigade in Couch's division. Fourth .\nnv

Corps ; was in command of the artillery depot at
Washington in 186406; and was brevetted major-
general in the Regular Army in 1805 for meritori-

ous service during the rebellion. General llowc
took part in the battles of Manassas, South
Mountiiin, Antietam. Fredericksburg, and Gettys-

burg. He was retired from the army in 1882.

HOWE, Elias (181907). An American in-

ventor, born in .'spencer, Mass. His father was a
miller, and after working in his mills the boy
went, in 1835, to Lowell, where he entered a

manufactory of cotton machinery. Two years

later he lost his position on account of the finan-

cial panic, but finally secured work in a machine-
shop, first in Cambridge, and later in Boston.

About 1843 he commenced the practical working
out of his idea for a .sewing-machine, and by
1845 the invention was finished; but. despite its

obvious advantages, met with bitter opposition.

For the next nine years Howe was wretchedly

poor. A trip to England in 1847 in hope of

being able U> interest capitalists there was un-

successful, and he sold the English rights to his

machine for .$250. I'pon his return to this coun-

try he found that his invention had been pirated,

and that many sewing-machines were already in

use. He siMured influential backing, and inune-

diately began action to establish his patent. After

long suits he won his case, and thereafter was
one of the leading manufacturers in the L'nitcd

States. Although improvements on Howe's ma-
chines were subsequently made by Singer and
others, there is no doubt that the Howe was the

original prototype of the present machine. When
the Civil War broke out, Howe volunteered as a
private in the Seventeenth Connecticut Volun-
teers. In 1867 he received the gold medal and the

cross of the Legion of Honor at the Paris Exhibi-

tion.

HOWE, Hk.nry (1816-93). An American his-

torian and publisher, born at New Haven. Conn.,

son of Gen. Hezekiah Howe, the publisher. He
entered the publishing business in 1839, and in

1840 began his historical research in New York
and New .Jersey, together with .John W. Barber.

He made like studies in (Ihio. sketching old land-

marks and inter\Mewing old st^ttlcrs. Soon after

the publication of his work in Ohio he removed
to Cincinnati, where he published subscription

books for nearly thirty years. In 1878 he re-

turned to New Haven, but in 1885 went back to

Ohio, prepared a second edition of his history of

that State, and entered the publishing business

again. He wrote: Eminent Meehanies (1839);
Historical Collections of \ew York (1841).
of Xew Jersey (1843), and of Ohio (1847 and
1891) : The (Ireat West (1851) : Trnvch and .Id-

ventures of Celebrated Travelers (1853); JAfe

and Death of the Ocean (1855) ; .Adventures and
Aehievemcnts of Americans (1858) : Our Whole
Country (1861) ; Times of the RrtirUion in the

West (1870) ; Over the World (1883) ; Outline

History of Vetc Baven (1884) ; and jVctp Baven
Llms ami Crrrns (1835).

HOWE, .ToHS (1630-1705). A Puritan clergy-

man, called the Platonic Puritan. He was born

May 17. 1630, at Loughborough, in Leicestershire.

He studied both at Cambridge and Oxford, and
after preaching for some time at Winwick, in

Lancashire, and Great Torrington, in Devon-
shire, he was appointed domestic chaplain to

Cromwell in 1656. He held the same position
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ainJer Richard Cromwell, hut in 1G59 returned to

Turrington, where the position he had held dur-
ing the Commonwealth made him an object of

close suspicion to the Government. The Act of

Uniformity ejected him from his parish (IG()2),

and he wandered about preaching in secret till

1071. when he was invited by Lord Massereene,
of Antrim Castle, in Ireland, to become his do-

mestic chaplain. There he began his greatest
work, The Good Man the Living Temple of (Jod

(1C70-17O2), which occupies one of the highest
places in Puritan theologj-. In 1U7G he became
pastor of the dissenting congregation in Silver

Street, London. In 1677 he published, at the
request of Robert Boyle, The Keconcilableness of
God's Prescience of the iSins of Men mith the
^Visdom of His Counsels and Exhortations ; in

1G81, Thoiightfulness for the Morrow; in IG82,

Helf-Dedication; in 108.3, Union Among Protes-
tants; and in 1084, The Redeemer's Tears Wept
Over Lost Souls. In 1685 he was invited by
Lord \\'harton to tr.ivel with him on the Conti-
nent; and, after visiting the principal cities, in

1686 he settled, owing to the state of England,
at Utrecht. In 1687 King .James's "Declaration
for Liberty of Conscience" induced him to return

• to England, and at the revolution the next year
he headed the deputation of di.-ssenting clergy-

men when they brought their address to the
throne. Besides smaller works, he published,
in 1693, Carncilifij of Religious Contention ; in

1004-95, several treatises on the Trinit.y, in

lOOfl, The Redeemer's Dominion Over the Invisi-
hit- World; and he continued writing till 1705,
when he published Patience in Expectation of
Future Blessedness. He died in London, April 2,

1703. His works have been several times re-

printed. For his life, consult: Rogers (London,
1879). and Horton (ib., 1896).

HOWE, .Joseph (1804-73). A Canadian states-
man, bom at Halifax, N. S. He was the son of
John Howe, a Boston printer and Loyalist, who
settled at Halifax on the outbreak of the Revo-
lution. From the printer's office the son pushed
his way into journalism, becoming in 1828 pro-
prietor and editor of the Xova Scotian. To this

famous newspaper he contributed remarkable
sketches under the titles "Western and Eastern
Rambles" and "The Club." and the no less re-

markable papers called "Legislative Reviews."
In his journal first appeared also T. C. Halibur-
ton's (q.v.) ".Sayings and Doings of Sam Slick."
Elected to the local Parliament in 1830, Howe
became the most conspicuous figure in his prov-
ince. Mainly through his efforts a rcs])onsible

government was won for Nova Scotia. He be-

came a member of the Executive Council (1840),
Speaker of the .Vssembly (1840), Secretary of

State for the Dominion (1870). and Governor of

Nova Scotia (1873). Consult: His Speeches and
Public Letters, edited by Annand (Boston, 1858) ;

and Fcnetv. Life and Times of Roue (Saint .John,

N. B., 1896).

HOWE, .)uu.\ (Wabd) (1819—). An Ameri-
can poet, philanthropist, and sociological writer,
active in the agitation for the legal and political

rights of women. She was born in New York,
of wealthy parents, and married, in 1843. Dr.
S. G. Howe, a philanthropist, best known for his
labors for the education of the blind. With him
she edited the Boston Cnmmonu-enlth. an anti-

slavery journal, lecturing also on social subjects

and preaching occasionally in Unitarian pulpits.
After the war she became a noted advocate of
female suffrage, and of prison and other reforms.
Her early publications, Passioti Flowers (1854),
M'ords for the Hour (1856), and Later Lyrics
(1866), were in verse, the best known of her
pieces being the once immensely popular "Battle
Hymn of the Republic," which was written in
18G1, and inspired by the sight of troops march-
ing to the tune of ",Iohn Brown's Body." She
wrote also during this period two dramas, The
World's Own (acted in 1855). and Hyppolytus
(1858). The more significant of her later works
are: Svx and Education (1874) ; Modern Society
(1881); a Life of Margaret Fuller (1883):
and valuable autobiographical Reminiscences,
JS19-9a (1899). Her verse is collected in From
Sunset Ridge, Poems Xew and Old (1898).

HOWE, Richard, Earl (1725-99). A British
admiral. He was the second son of Emanuel
Scrope. second Viscount Howe of the Irish peer-
age. He left school at Eton when only fourteen,
and went with Anson on the Severn to attempt a
V03-age around the world. He commanded the
Baltimore, which, with the Greyhound a.nA Terror,
fought two large French frigates off the west coast
of Scotland, in 1746. The English .squadron was
beaten, and Howe was severely wounded. In 1755
his ship, the Dunkirk, captured the Alcide off

Newfoundland. His next senice was under Sir E.
Hawke, in the expedition against Rochefort. Or-
dered to attack the fort on the Isle of Aix with his
ship, the Magnanime, he compelled it to surrender,
and achieved the only material success which at-
tended the expedition. He wa-s commodore of the
Bqaiadron which sailed in 1758 for Saint-Malo. The
troops were landed and reembarked without loss,

after destroying all the magazines and shipping
in the port. In the same year he took Cherbourg
and destroyed the magazines and cannon. A sec-

ond attack upon Saint-ilalo was repulsed with
great loss of life. In 1758. after his brother, a
brigadier-general, was killed at Ticonderoga,
Howe succeeded to the Irish title of viscount and
to the family estate. He continued his distin-

giiished naval service to the end of the Seven
Years' War.

In 1760 he was made colonel of the Chatham
division of marines, and afterwards a Lord of the
Admiralty and Treasurer of the Na^•\•. In 1776
he was placed in command of the fleet on the'

American coast. In 1778 he held his own iigainst

a superior naval force under D'Est.aing. He was
made a viscount of Great Britain in 1782. In that
year he set out with a fleet to relieve Gibraltar. He
succeeded in disembarking troops, ammunition,
and supplies, and then offered battle to the com-
bined fleets of France and Spain, which declined
an engagement. This achievement gave Howe a
brilliant reputation. He was made First Lord of
the .\dmiralty in 1783. and received an English
earldom in 1788. When the war with France
broke out in 1793. he took the command of the
Channel fleet, and next year gained the victory
known as that of 'the glorious first of .Tune.'

The French fleet consisted of twenty-six ships of
the line, and the English of twenty-five. Howe,
in his flagship, the Queen Charlotte, engaged,,
off Ushant. the French admiral, who in less

than an hour crowded all the sail he could
carry, followed by as many of his ships as
could get away. The English captured two
ships of 80 guns, and four 74's; another 74
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sank immediately after she was taken possession

of. London was illuminated three nights in

honor of the victory; the thank.s of I'arliunient

were voted to Howe, and Ueorfjc ill. n:\yiy him a
sword and made him n Knight of llie Garter.
His last service was in brinj^'inj; back the mu-
tinous seamen at Portsmouth to their duty in

1797. Consult: Barrow, Life of Itkhard, Karl
Iloire (London, ls;!8) ; Heutron, \arnl ami J/i/i-

tarii Memoirs of llrcut lirHnin (London, 1804) ;

Chevalier, Hisloirc lic la ii\arinc fran^nisc (Paris,

1900) ; lirilixh Magazine and h'criew (Jime,
1783) ; O'Ueirne, .1 Candid and Impartial Xar-
ruJivc of the Transaetions of the Fleet Under
the Command of Lord Hoire from the Arrival of
the Toulon iSquadron, etc. (London, 1780);
Poggi, .4 Xarratire of the Proceedings of Ilia

Majesty's Fleet from the 2d of May to the ^d
of June, n9.'i (London, 17DG).

HOWE, RoREitT (n.Ti-S.i). An American
patriot and soldier, horn in Brunswick County,
North Carolina. After serving against the In-
dians, he was elected to the Assembly in I'fi.'i.

and the same year Covermir Tryon nominated
him commander of Fort ,rohnson on tlie Capo
Fear Hivcr. He served in the Assembly until
177.'). was a member of the Provincial Congresses
of 1774 and 1775. and took a prominent part in
the preparations for revolt. On September 1,

1775, he was made colonel of the second North
Carolina Regiment, afterwards a part of the
Continental line, and aiilc<l General Woodford in

driving Lord Dunmore, the British Governor,
from Virginia. He was made lirigadier general
of the Continental troops March 1. 177(i. and
was especially excepted from the general olTer of

anmesty issued by Sir Henry Clinton, lie was
made major-general October 20. 1777. and placed
in command of the Department of the South. An
unsuccessful expedilicm to Florida resulted in

the abandonment of Savannah in Ueccmtier. 1778,

and Howe was succee<led in his command by
Gen. Benjamin Lincoln. He commanded the

North Carolina troops at the defense of Charles-

ton (1780). and was in command of West Point
the same year. In 1781 he was tried by court-

martial for the loss of Savannah on the com-
plaint of the Georgia .\ssend)ly. but was honor-

ably acquitted. During this year and again in

1783 he was sent by Washington to reduce

mutinous regiments, and was entirely successful.

He was sent to pacify the Indians of the West in

1785. and the same year was elected to the North
Carolina Legislature, but died before taking hia

t seat.

HOWE, Samitx Gridlet (1801-76). An
.Vmerican reformer and philanthropist, born in

Boston. He graduated at Brown in 1821, and
took the degree of M.D. at the Harvard Medical
School in 1824. Stirred by the poems of Byron,
he offered his services to the Greeks in their strug-

gle for independence. In Greece his services were
not conlined to the duties of a surgeon, in which
capacity he had volunteered, but were of a more
militarj- nature, and his bravery, enthusiasm,
and ability as a commander, as well as his hu-

manity and nobility of character, won for him
the title of 'the Lafayette of the Greek Revolu-

tion.' He continued in the senice until 1827.

when he returned to .America to raise funds and
supplies to alleviate the famine and suffering in

Greece. Through his efforts more than $00,000

was raised, besides large donations of food and
cloUiing, with which, alter writing his llislorical

Sketch of the drcik Kevolution (1828), he went
again to Greece, where he remained until 1830,
and became surgeon-in-chief of the Greek lleet.

Before leaving Greece he si'tllcd a successful
colony of e.viles at Corinth. He then spent some
time in medical studies at Paris, where his en-
thusiasm fur a republican form of government
led him to take part in the July l!evoluti<in. In
the following year he returned to the I'nited

States, and became interested in the work with
which his name will be longest connected—the
education of the blind. He returned to Kuro])e
to study the existing systems iu England and
France: but his investigations were interrupted
in the winter of 1831-32, when he became chair-

man of the "American-Polish Committee' at Paris,
organized by himself. J. Fcnimorc Cooper, S. F.
B. Morse, and several other Americans living in

the city, for the purpose of giving relief to tho
Polish political refugees who had crossed over
the Prussian border into Prussia. Dr. Howe
undertook to distribute the supi)lies and funds
p«'rsonally, and while in Berlin was secretly

seized by the Prussian authorities and imprisoned
for five weeks. In the latter part of tlie same .

year (1832) he returned to Boston, where he met
with great success in his educational work, and
the Perkins Institution for the Blind, as it was
named, in honor of its principal benefactor, be-

came the greatest school of its kind in the world.
Dr. Howe himself was the originator of many
improvements in method, as well as in the proc-
esses of printing books in raised types. Picsides

acting ns suix-rintendent of the Perkins Institu-

tion to the end of his life, he was instrumental
in establishing a large number of institutions of

a similar character throughout the country. At
the Perkins Institution his most remarkable
achievement was in the education of Laura Bridg-
man. The care and education of idiots and feeble-

minded, the reform of prisons, abolition of im-
prisonment for debt, and finally the abolition of

negro slavery in the United States, all engaged
Howe's attention. He entered publicly into the
anti-slavery struggle for the first time in 1840,
when, as a 'Conscience Whig,' he wa.s an un-
successful candidate for Congress against Robert
C. Winthrop. In 1851 he was one of the fo\ind-

ers and editor of an anti-slavery paper, the Bos-
ton' Daily ('ommonicenlth, upon which his wife.

Julia Ward Howe (q.v.). whom he had married
in IS 13, assisted him. He was one of the most
prominent members of the 'Kansas Committee'
in Massachusetts, and with Sanborn, Stearns,
Theodore Parker, and Gerrit Smith was interest-

ed in the plans of John Brown, although he dis-

approved of the lattcr's attack upon Harper's
Ferry. During the Civil War Howe was one of

the directors of the Sanitarv- Commission, and
at its close entered into the work of the Freed-
men's Bureau. He was the originator of the
Stale Board of Charities of Massachusetts, in

1803. the first board of the sort in .America, and
was it.s chairman from that time until 1874. In
1800 he made a last trip to Greece to carrv' relief

to the Cretan refugees, and in 1870 was a member
of the commission sent by President Grant to in-

quire into the practicability of the annexation of

Santo Domingo. It is probably not too much to

say that no man ever lived in America who so

truly deser\-ed the name philanthropist in its
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liighest and best sense—a lover of his fellow-

uien; and no American certainly was ever con-

nected with more great ret'omis that were brouglit

to a successful conclusion. Consult Sanborn, Ur.

IS. G. JJotce, the Philanthropist (New York,
1891).

HOWE, Timothy Otis (181C-83). An Ameri-
can lawyer and politician, bom in Livermore,
!Maine. He was admitted to the bar in 1S39, and
in the following year became a Whig member in

the Maine Legislature. In 1840 he was obliged

by ill healtli to give up his career in Maine, and
removed to Green Bay, Wis., which was his home
during the rest of his life. In 1850 he was elect-

ed judge of tlie Circuit and Supreme courts of

Wisconsin. From 1801 to 1879 he was a member
of the United States Senate as a Republican, and
served on the committees of Finance, Commerce,
Pensions, and Claims, He declined an appoint-
ment to tlie vacancy in the United States Supreme
Court occasioned by the death of Judge Cha.se,

In 1S81 he Ix'came Postmaster-General in Presi-

dent Arthur's Cabinet, and in the latter part of

that year went to Paris as a United States dele-

gate to the International ilonetary Conference.

HOWE, Sir William (17291814). A British

soldier in the American Revolution, younger
brother of Richard. Earl Howe (q.v,), whom he
succeeded as fifth Viscount Howe in 1799, He
was educated at Eton, was appointed a cornet in

1740, and saw service in Flanders. In 1750 he
became captain, and in 1757, having attained the
rank of lieutenant-colonel, he was placed in com-
mand of the Fifty-eighth Foot, and sent with it

in the following year to America, where he took
part in tlie siege and capture of Louisburg and
accompanied Wolfe on his expedition to Quebec,
After the capture of Montreal, in 17G0, he re-

turned to Europe, and in 17G2 was adjutant-gen-
eral of the expedition against Havana. After
the close of the Seven Years' War he was made
colonel of the Forty-sixth Foot (1704), was
elected to Parliament as a Whig from Notting-
ham, and in 1708 was appointed Lieutenant-Gov-
ernor of the Isle of Wight. He attaired the rank
of major-general in 1772, When the rupture
with the American Colonies became imminent,
Howe was pronounced in his condemnation of

the Government's course. Nevertheless, in spite
of this feeling, and of his dislike for Gen-
eral Gage, he commanded the reenforcements
sent to the latter at Boston in March, 1775.

He commanded the British in the battle of
Bunker Hill, on .June 17th following. Later
ne was made a lieutenant-general, and in October
succeeded Gage in command of all the troops in
America outside of Canada, with the local rank
of general. He was besieged in Boston by Wash-
ington during the winter of 1775-76, and, being
compelled to abandon the city, withdrew his troops
to Halifax, and afterwards transferred his com-
mand to Staten Island, whence he moved on New
York, winning the b.ittle of Long Island on Au-
gust 27, 1770, and occupying the city on Septem-
ber 15th, On October 28th he defeated Washing-
ton at ^Vliite Plains, and afterwards captured
Forts Washington and Lee, after which he set-

tled down in New York for the winter. It was
not until June, 1777, that he again took the
field. Wishing to reach Philadelphia, and finding

that he had not a sufficiently large force to ad-

vance across New Jersey in the face of Wash-

ington's army, he embarked his troops, and sailed

down the coast and up the Chesapeake Bay as
far as Elkton, where he landed his forces on
August 28th, ilarching northward, he en-

countered and defeated Washington at the
Brandywine on September 11th, and on Septem-
ber 27th occupied Philadelphia, On October 4th
the Americans were repulsed at Germantown.
After hearing the news of BurgojTie's surrender
at Saratoga on October 17th, Howe made ar-

rangements to stay in Philadelphia during the
winter, while Washington went into winter quar-
ters at Valley Forge. Howe had sent in his resig-

nation shortly after taking Philadelphia, but it

was not accepted until May, 1778, when Sir

fienry Clinton was appointed to succeed him.
Before leaving Philadelphia his officers gave
him a farewell entertainment in the shape of

a mock tournament, which they named the
'Mischianza' (q.v.). He was severely criti-

cised for his inactivity at Philadelphia, and in

1779, after his return to England, his conduct
was the subject of a Parliamentary inquiry;
but the examining committee reached no definite

decision in the matter. In 1782 he lx?came lieu-

tenant-general of ordnance, and attained the
rank of full general in the following year. Dur-
ing the remainder of his life he held various
commands in England.

HOWELL. A village and the county-seat of
Livingston County, Mich., 34 miles east by south
of Lansing, on the Ann Arbor and the Pere
Marquette railroads (Map: Michigan, K 0). It

has manufactures of flour, condensed milk, sash
and doors, etc. Population, in 1890, 2387; in

1900, 2518,

HOWELL, James (c.l.594-ie66). An English
author, born in Wales, He graduated B.A, from
Jesus College, Oxford (1013); traveled exten-
sively on the Continent as agent of a London
glass house, and afterwards as a representative
of the Government. He was imprisoned for a
time during the Civil War, but after the Restora-
tion he was appointed historiographer royal of

England, Howell wrote with ea^e and grace
many books, of which the best is r.pistolw Bo-
vliaixe; Familiar Letters, Domestic and Foreipu,
Divided into foundry Sections, Pnrtli) Uistorical,

Political, and Philosophical (vol. i. 1645; vol. ii.

1647; together with a third \ol, 1053). By 1737
this book had passed through ten editions. Con-
sult: reprint of the tenth edition by ,T. Jacobs
(London, 1890) ; and for a popular edition, the
"Temple Classics Series."

HOWELL, .Joiix CiMMiXG (1819 92). An
American naval olTicer. born in Philadelphia, Pa.,

and educated .at Washington College, Pennsyl-
vania. He was appointed a midshipman in the
United States Navy in 1830; saw some service in

the naval operations of the Mexican War: be-

came commander in 1862, and participated in

many engagements during the Civil War. with
especial distinction in the battle of Hatteras
Inlet and in the two attacks upon Fort Fisher.

He served as fleet captain of the European sta-

tion in 1869-70; was commandant of the Le.igue
Island Navy-Yard at Philadelphia in 1871-72,

and of the Portsmouth Navy-Yard from 1872 to

1874. From 1874 to 1879 he was chief of the
Bureau of Yards and Docks, at times acting as
Secretary of the Navy: was in command of the
European squadron from 1879 to 1881, and on
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November 24. 1881, was retired with the rank
of rcarudmiral.

HOWELL, William Henry (I860—). An
Anicricaii physiologist. He was born in Balti-

more and graduated in 1881 at .Johns Hopkins,

where he became associate professor of physiol-

ogy (1888). and in 181I3, after teaching in the

University of Michigan and for one year at Har-

\ard. was promoted to a professorship. He was
made dean of the Medical School in 1809. Dr.

Howell contributed to the London Journal of

Physiology, the Trunsaclions of the Royal Society,

the Johns Hopkins liiolorfical Studies, the Journal

of Morphology, and the Journal of Experimental

Uedicinc. In 1890 he eilited An American Tcxtm

Book of Physiology. He contributed articles on

physiology to the Sen- International Encyclo-

pedia.

HOWELLS, William Dean (1837—). An
American novelist, editor, poet, and critic, born

at Martin's Kerry, Ohio. .March 1, 18.'}7. of well-

to-do Welsh-Quaker ant-estry. Howells spent his

youth among books. He began making verses

almost as soon as he could read, serving a lit-

erary apprenticeship in his father's printing-

office, afterwards as compositor on the Ohio State

Journal and other newspapers, and still later as

correspondent and editor. He first attracted

marked attention by poems published in the

Atlantic Monthly. In ISCiO he published Poems

of Tico Friends with .lohn J. Piatt (q.v.), and

in the same year wrote a campaign Life of Lin-

coln, in recognition of which he received the

\enctian consulate (18til-6.5), as a fruit of

which we have Venetian Life (1866), a work of

vivid realism, llexihle .style, and genuine charm,

which was followed by Italian Journeys (1867).

On his return to -America Howells was connected

editorially with the Trihune, the Times, and the

Salion of New York, and. from 1800 to 1881,

the .itlantic Monthly of Boston, of which he

was the editor from 1871. Their Wedding
Journey (1871), his first attempt at fiction,

v«is followed, during his Boston residence, by

.1 Chance Acquaintance (1872): A Foregone

Conclusion (1874) : Out of the Question (1876) ;

A Counterfeit Presentment (1S77) ; The Lady of

the .-iroostook (1878); and The Undiscovered

Country (1880). A Fearful Responsibility

(1882)": Dr. Breen's Practice (1883) : A Modern
Instance (1883); .1 IIohioh's Reason (1884);

Three Villages (1885) ; and The Rise of Silas Lap-

ham (ISS.";) were written during a residence in

England and Italy. On his return in 1886 How-
ells assumed an editorial function for Harper's

Magazine, developing strong critical powers,

and steadily opposing the romantic or pseudo-

historic in modern fiction, though he is himself

given to fanciful thoughts. He was also for a
short time editor of the Cosmopolitan Magazine.

The more noteworthy volumes of fiction in this

period are: The .Minister's Charge
(

'[HHd) : Indian

Summer (1886) ; April Hopes (1888) ; Annie Kil-

hurn (1888) ; A Hazard of .Vcic Fortunes (1889) ;

The World of Chance ( 1803) ; The Coast of Bohe-

mia (1803) : The Story of a Play (1809) ; Ragged
Lady (1899): Their Silver Wedding Journey

(1899) ; .4 Pair of Patient lovers (.short stories,

1901): Heroines of Fiction (1001); The Flight

of Pony Raker (1902) : and The Kentons (1902).

Howells has written also many farces, of which

The Sleeping-Car. The Mouse-Trap, The Elevator,

and Out of the Question, are charaeteriatic.

Noteworthy also arc Tuscan Cities (1885);
Modern Italian Poets (1887); Criticism and
Fiction (essays); .1 Boy's Town (1800); A
Traveler from .iltruria (1804); Impressions

and Experiences (1896); and Literary Friends
and .ic<iuaintancc (1900).

His poems were collected in 1873 and 1886, and
a volume under the title Stops of Various Quills

appeared in 189.5. Perhaps of all the books

named above. The Rise of Silas Lapham and
.1 Hazard of \ctr Fortunes represent their author

at his hest. He is the founder of the school of

-Vnierican realists who derive through the Rus-

sians from Balzac, and has little sympathy with

any other form of fiction, although full of en-

couragement for new writers in whom he dis-

covers a fresh note. His style is admirable, and
his knowledge of the details of life accurate and
mintile. Like all innovators, he has probably

had in full measure the defects of his qualities,

and has in consequence alienated many readers;

but it can hardly be doubted that his has been

the most inlluential work done in .\mcrican fic-

tion during the last quarter of a century.

HOWELL'S STATE TRIALS. See State
Trlvls.

H0W1S0N, CKoiioK Holmes (1834—). An
.\merican scholar, born in Montgomery County,

Md. He graduated at Marietta College in 18,52

and at the l.ane Theological Seminary in 185.'>.

After holding positions at Hars'ard and other

universities, he was appointed Mills professor of

philosophy at the University of California in

1884. His publications include: Treatise on

Analytic Geometn/ (1869) ; and The Conception

of C,<id (1897).

HOWITT, WiLLLAM (1792-1879) and Mary
(17091888). Two English authors, who may
well be treated together. William Howitt was
born at Heanor. Derbyshire. His parents were

Quakers. Tliough he attended several schools, he

educated himself mostly by reading. From his

youth he was fond of outdoor sports, and he cele-

brated in verse the scenery with which he

was familiar. In 1821 he married Mary Botham.
daughter of a prosperous Quaker of Uttoxeter.

Staffordshire. After living for a year in Staf-

fordshire, they settled in Nottingham, where

William set lip as a druggist. Here they n'-

mained for twelve years. They subsequently

lived at Esher in Surrey. London, Heidelberg,

and Rome. William spent two years in .\us-

tralia (lS.52-.54). Somewhat after middle life

they became spiritualists. Both died in Rome
and were buried there. Soon after their mar-

riage they began to write in collaboration, and
then independently. Among their joint works

are contributions in verse and prose to annuals

and periodicals; The Forest Minstrel (1823);

The Desolation of Eyam. and Other Poems
(1827): Literature and Romances of Xortheru

Europe (18.52) ; and Ruined .ibheys and Castles

of Great Britain (1862). Among William's in-

dependent works are: Bonk of Seasons, or Calen-

dar of yature (1831): Popular History of

Priestcraft ( 1833) ; Pantika, or Traditions of the

Most Ancient Times (183.5) : Rural Life of Eng-

land (1838); Visits to Remarkahle Places (1st

series, 1839; 2d series. 1841); Boys' Country
Book (1830) : Rural and Domestic Life of Ger-

many (1842); Popular History of England
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(1856-62) ; and The Mad War Planet, and Other
Poems (1871). Among Mary's independent pub-

lications, numbering 110 distinct works, are

translations from Fredrika Bremer and Hans
Andersen; Sketches of Natural History (1834) ;

Popular History of the United States (185'J);

a novel called The Cost of Caergwyn (1864);
Tales in Prose for Young People (1864) ; Tales

in Verse for Young People (1865); and Talcs

for All Seasons (1881). From these lists it may
be .seen that the Howitts did much for their

generation by diffusing knowledge. On the other

hand, they wrote little or nothing of permanent
value. Consult Mary Hountt : An Autobiography,
edited by her daughter, Margaret Howitt (Lon-

don, 1889).

HOWITZEK (from howitz, from Ger. Hau-
bitze, formerly Haubnitze, from Boh. haufnice,

haufenice, howitzer, sling for casting stones). A
type of artillery. Although a short cannon, it

differs from the mortar (q.v.), in that the latter

is used for vertical fire, while the howitzer dis-

charges its shells in a horizontal direction. It

is one of the oldest forms of artillery, and was
used in Europe as early as the fifteenth century,

and in America it was the first type of cannon
to be manufactured. It is now one of the most
important types of modern ordnance, howitzer
batteries forming a part of the artillery corps

of all the great nations of the world. The spe-

cial value of the howitzer is in indirect fire when
high trajectories are necessary, and when noth-

ing but a large angle of descent of the projectile

can be effective in attack. It has been found in

recent military operations that the howitzer is

of supreme importance in supplementing the gun
in field and mountain artillery batteries, owing
to the fact that the field gun with its flat trajec-

tory fire prevents the enemy from exposing him-
self. ;iiid if the latter is strongly intrenched, he
can hold his position until attacked by infantry.

The curved fire of the howitzer, on the other
hand, will clear the enemy's trenches, and com-
pel resistance or a change of position. Many
European authorities now advocate the addition
of a howitzer gun to every battery of field and
mountain artillery. In the frontier defense of

Austria, the howitzer plays an important part.

The pieces are of 24 centimeters (almost 10
inches) calibre, and fire a shell weighing 300
pounds, containing a heavy bursting charge of

high explosive. Although not originally designed
for field work, they can l>e moved and brought
into position and fired in twenty minutes' time
after arrival at the desired point. See Artil-
lery ; ORn^^\^'CE.

HOWLAND, Alfred Corxelus (1838—).
An American painter, bom at Walpole. N. H.
He studied under Schultz and Eppindale in Bos-

ton, and afterwards went to Diisseldorf and later

to Paris, where he became a pupil of Lambinet.
His works in genre and landscape are: "Sunlit
Path" (1871): "Ford's Glen" (1878): "Mon-
day Morning" (1879): "The Gossips" (1880);
"Rendezvous of the Veterans" (1884); and "The
Coming Circus" (1886).

HOWLER, or Sten'tor. An American monkey
of the genus Mycetes. remarkable for the dila-

tation of the hyoid bone into a hollow drum.
which communicates with the larynx, makes a

conspicuous external swelling of the throat, and
gives prodigious power to the voice, enabling

these animals to emit hideous sounds, which are
heard miles away, and to which all their names
refer. There are two. and sometimes four, other
resonators connected with the larj-nx, besides the
one in the hyoid. The howlers live chiefly among
the branches of trees, and make extraordinary
leaps from one to another, taking hold by the
tail as readily as by the hands, and often swing-
ing by it alone. They are the largest monkeys
in the New World. About seven species are
known, occurring from Central America south-
ward to the Rio Grande do Sul. They are
sometimes kept in captivity, but are always sul-

len and untamed. Their habits and brain-struc-

ture both show that their position is properly
among the lowest monkeys. The best known
forms are those of southern Brazil, such as the

very black shaggy howler, or "guereba' (Mycetes
caraya ) . of which the females and young are dingy
white, and the brown 'araguata' or ursine howler
(Mycetes ursinvs). The red howler (Mycetes
seniculus) belongs to the Orinoco region, and
is distinguished by its bright chestnut color and
the ridge of upright red hair across the top of its

head. This one is said to furnish the principal

animal food used by the natives of the eastern
slopes of the Andes, but they are obtained only

in the lowlands. Still another species, abundant
along the lower Amazon, is the yellowish 'ara-

bata' (Mycetes belzehul). See Monkey; and
Plate of American Monkeys.

HO-WO, hO'w.y. See Fing-Hwang.
HOWOBTH, hou'erth, Sir He.vry Hotle

(1842—). An English scientific writer and poli-

tician, member of the Royal Society. He was
born at Lisbon, was educated at Rossall School,

and was admitted to the bar. though he practiced

law veri' little, but devoted himself to Lanca-
shire politics and to literature. He was elected

to the House of Commons as a Consenative in

1886. He is member of many geographical and
anthropological societies, and in 1899 was made
a trusiee of the British Museum. Howorth's
writings, besides letters to the Times and con-

tributions to the Quarterly and the Edinburgh.
are on geological, archa-ological, ethnological, and
historical subjects. Among these are: History of

the Mongols (1876-78) ; The Yicars of Rochdale
(1883); and The Mammoth and the Flood
(1887).

HOWRAH, hou'ra. A to\vn of Bengal. India,

on the right bank of the Hugli. opposite Cal-

cutta (q.v.). of which it is the most impor
tant suburb (Map: India. E 7). Population, in

1891. 116.600; in 1901. 157.900.

HOW'SON, .TonN S.\ul (1816-85). An Eng-
lish clerg\man and author. He graduated at

Trinity. Cambridge, in 1837 ; was classical mas-
ter and later principal of the Liverpool Collegiate

Institution (1845-65), and from 1867 until his

death was Dean of Chester. During the latter

period he practically restored the cathedral,

raising nearly £100,000 for the purpose. He is

best known for his Life and Epistles of Saint

Paul (1852). written in conjunction with Rev.

W. J. Convbeare. He also published : The Char-
acter of Saint Paul (1862) ; The Metaphors of

Saint Paul (1868): and other religious works.
including conmientaries.

HOWTH. A picturesque peninsula, forming
the north shore of Dublin Bay. Ireland. It is

about two and one-half miles long bv two miles
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broad, and terminates in a clilT 563 feet high, at
the foot of which is Howth village, an important
fishing station.

HOY. One of the Orkney Islands (q.v.), in

latitude 58° 50' N., longitude 3° 20' W., two
miles southwest of Mainland (Map: Scotland.
1" 2). it is 14 miles long and 6 miles broad, and
rises abruptly from the sea. with precipitous
cliffs 1000 feet in lieight fronting the west.
Ward Hill, 1555 feet high, commands a fine

panoramic view of the islands. Population, in

1891, 1320.

HOY (Flem. hut. Butch heu, hcude, of uncer-
tain etymologj'). A small vessel, usually sloop-

rigged, formerly used in large harbors and rivers

and to some extent as,a coaster. The term is now
obsolete except as applied to poicdcrhoi/s. nnchor-
hoys, and similar heavy-built barges (sailing or
steam) used for carrj-ing ammunition, anchors,
or other hea\'}- weights.

HOYDEN, Miss. The lively, romping daugh-
ter of Sir Tunbelly Clumsy, in Vanbrugh's come-
dy Thr f'elnpse. The rAle, a great favorite, has
been played by Mrs. Clive, Mrs. .Jordan, and
Miss Nellie Farren. In Sheridan's Trip to /S'car-

torouqh, she is married to Tom Fashion, who
passes himself off as I^ord Toppington. Robert
Buchanan adapted The Rrlapur, rechristening it,

after the personality of this character. Hiss
Toinboy (ISitO).

HOYT-AND NETHER. A manufacturing
town in the West Riding of Yorkshire. England,
three and one-half miles south-southeast of

Barnslev (Map: Encrland. E 3). Population, in

1891. li.OOO: in 1901, 12.500.

HOYLE, Edmond (1672-1709). An English
writer on games. Of his early life nothing is

definitely known, although it is asserted that he
was educated for the law. For many years he
lived in London, writing upon, and giving in-

BtrucLion in. games; and in 1742 he publi.shed

the Short Treatise on Whist, which reached n
thirteenth edition in 1763. and became the
world's authority. See WuiST.

HOYT, Alhert Harrison (1826—). An
American editor and author, born in Sandwich,
N. H. After completing his law studies in

Portsmouth, X. H.. he b«'j;an to practice there,

and held various civil oniees. He was a pay-
master of the army during the Civil War. rose to

be lieutenant-colonel, and after the peace was
editor of the .Veic Enfjlnnd Historical and Grnea-
logical Register (1868-70), and of Memorial
Kioqraphies. vol. iv. (1885). His other works
include: Tiecrolofiit of the yew Enrfland Colleges

(1869-70); Captain Francis Uoelet's Tisit to

Hoslon. etc.. in 11 'I't-oO (1870) ; Letters of Sir
William Fepperrell. Bart. (1874); and The
Kame Columbia (1886).

HOYT, Charles Hale (1860-1900). An
American dramatist, horn in Concord. X. H. He
studied law, was connected for a time with the
Saint .\lhans (Vt.) Advertiser, became musical
and dramatic critic of the Boston Post, turned
playwright, and wrote a series of farcical come-
dies, which netted the author a fortune, and
contain some character-studies of more or less

cleverness. The greatest success of thfse was
called .1 Trip to Chinatoien (1890). .1 ifidnipht
Bell (1887) was his one serious attempt. He

was twice a member of the New Hampshire
Legislature.

HOYT, .loiirf Wesley (1831— ). An Ameri-
can educator and administrator, born near Worth-
ington, Ohio. He graduated at Ohio Weslcyan
Lniversity (1849), and studied law and medicine.
In 1857 he removed to .Madison, Wis., and there
edited and published the Wisconsin Farmer. In
1802 lloyt was appointed State Commissioner to
the Lon(lon Exposition, and he was L'nited States
Commissioner at the Paris Exposition of 1867. To
the Vienna Exposition of 1873 he was sent as
executive commissioner, and was president of the
international jury for education and science. In
1873-74. as chairman of the Wisconsin State Board
of Ii,ailway Commissioners, he was instrumental
in settling the <!ranger War. He was special

representative for foreign affairs at the Colum-
bian Exposition of 1893. lloyt reorganized the
University of Wisconsin ; suggested and framed a
bill for the establishment of a national univer-
sity, and was appointed chairman of a committee
of four hundred thereon, and from 1878 to 1883
was Governor of the Territory of Wyoming. He
was president of Wyoming University from
1887 to 1891. In 1897, acting as a commissioner
of the king of Korea, he procured the adnii'<si(m

of that country to the Universal Postal Union.
His publications include: Universiti/ Progress
(1809): Of Appointment and Removal (1885);
and ni.storii i,( Ciiivcrsili/ Education (1903).

HRABANXTS MATTETJS, ri-bii'nCos mou'-
rous. Spc l;AnA.Nt-.s Maiki's.
HRDLICKA, dllch'kii. Ales (1809—). An

American anthropologist, born at Humpoletz. in

Bohemia. After he had finished his .secondary and
academic studies he went to New York City,

where he studied at the Eclectic College and the
Homteopathic College. Hrdlicka made special stud-

ies of the insane; accompanied anthropological ex-

peditions to Mexico and the Sonthweslem States
(1898-1900). and in 1899 became director of the
anthropological section of the Hyde Expedition.
He became connected with the .\merican Museum
of Natural History in New York, and wrote:
Report on Anthropological Work in the fUnte
Institution for Fechle-M indcd Children, Syracuse,
y. Y. (1898) ; Anthropological Investigation on
One Thousand White and Colored Children
(1899): besides contributions to periodicals.

HRODBERT, r6d'bdrt. Saint. See Rupert,
Saint.

HROLF, nr ROLF, rolf. Tub Ganger. The
conqueror of Normandy. See RoLLO.
HROSWITHA, hrns'v,' t;'i. See RoswiTnA.
HUACA, iiwii'k:!. or GTJACA. See Pebu-

VIAN" .\NTlglITIES.

HITAINA CAPAC, wii-e'ni kS'pik. A Peru-
vian llUM. See Hl'AYNA CaPAC.

HUALAPAI, wii'la-pi. An Indian tribe in

Arizona. Scp Wal.vpi.

HTTALLAGA. w.i-lyii'ga. See Amazon.
HUAMBISA, wjlm-be'sa. A savage tribe of

the .Tivarn.Tn linguistic stock dwellin? about the

junction of the Santiago and Marafion-.\mazon
rivers, at the head of Amazon navigation, on

the Peni-Ecimdor boundary. They joined the

Jivard (q.v.) proup in their revolt against the

Spanish authority in 1599, and took part in the

sack of Sevilla del Oro. when seven thousand
Spanish women were carried off by the victors.



HTJAMBISA. 279 HUBBAED.

Evidence of this admixture remains to-day, the

Huambisa as well as the Jivaro and several

other tribes of the region being fair-skinned and
bearded. They are implacably hostile, both to

the whites and to the neighboring Indians, whom
they arc gradually driving from the region.

HTJANACO, Inva-nii'ko. See Guaxaco.

HI7ANCAVELICA, wan'ka-vale^a. A de-

partment of Peru, bounded by the departments
of Lima and .lutifn on the north, Aj-acueho on
the east, lea on the south, and Lima on the

west (Map: Peru, B 6). Area, 92.51 square

miles. It belongs entirely to the region of the

Cordilleras, and contains only a very small por-

tion of land fit for agriculture. The mountains
are rich in minerals, but little mining is carried

on, since the roads are so poor that transporta-

tion is rendered extremely difficult. Population,

in 1S96, 223,796. The capital, Huancavelica, is

situated in the northern part of the department
at an altitude of over 12,000 feet, and has a
population of about .3000.

HTIANCAYO, wan ki'6. A to\vn in the Peru-
vian Department of .Junfn, situated on the river

Mantaro. at an altitude of over 10,000 feet

(Map: Peru, C 6). The Constitution promul-
gated here in 1S39 remained in force till 1860.

Populntion. about 5000.

HTJAnTJCO, wii'nuko. A department of

Peru, bounded by the Department of Loreto on
the north and east, Junfn on the south, and
Ancachs on the west. Area, 14,024 square miles
(Map: Peru, B 5). It is exceedingly moun-
tainous in the western part, with a general
easterly slope toward the Ccayali River. It is

watered by several streams, including the head-
waters of the Amazon, and is covered to a large
extent with thick forests. Tlie climate is hot and
moi.^t in the east, and cold in the mountainous
regions of the west. The mountains are supposed
to contain rich deposits of gold, silver, and
quicksilver, but the lack of good roads prevents
their exploitation. The population was estimated,
in isitil. at 14.1,309. Capital, Huiinuco (q.v.).

HUANtrCO. The capital of the Peruvian
department of the same name, situated at an
altitude of nearlj- 0000 feet, near the river

Huallaga. 170 miles northeast of Lima (Map:
Peru, B 5 ) . It is the seat of a bishopric, and
was. until 18.5.5, the capital of the Department
of .hiniu. It was founded about 1543. About
35 miles west lies Hu:'inuco Viejo, an Inca town
-ittled by the Spaniards in 1535, and now almost
abandoned. Population of Huanuco, about 7500.

HTJAEAZ, or HtTARAS, wii'r.is. Capital of
tlie Peruvian Department of Ancachs, situated
on tlie Huaraz River, and connected by rail with
the coast ( Map : Peru, B 5 ) . It has a cool and
uniform climate; its streets are narrow and its

houses plain; and the only noteworthy buildings
arethe Government building, a hospital, a school,
and two churches. Set in the wall of its cemetery
isa very interesting collection of stones sculptured
by the ancient Peruvians, and collected from the
surrounding country. Population, about 17,000.

HTJARTE, war'ta. .Juan de Digs (c. 1520-
e. liiiMii. A Spanish phj'sician and philosopher,
born in Navarre. He wrote a curious book on
phrenology, KxAtnen de ingenios para las sciencias
(1578), which was extremely popular, and was
translated into several European languages—into

English as A Trial of Wits. Some of his theories

on education are very enlightened for the time,

while others are fantastic in the extreme.

HTJASCAB, was'kiir (c. 1495-1533). A Peru-
vian ln<a. born in Cuzco. He was the legitimate
lieir of Huayna Capac. but his father allowed
him to inherit only half the kingdom, leaving the
other half to a younger brother, Atahualpa. of

a more fierce and warlike character, who coveted

the whole. A battle between the rival claimants
took place near Mount Chimborazo (1532), and
Huascar was defeated, falling afterwards into

the hands of his half-brother, who compelled him
to look on while the women of the royal house-
hold were tortured to death. The landing of

the Spaniards was the beginning of the end for

Atahualpa, whose dread that they might rein-

state his brother caused him to have Huascar
secretly drowned in the river of Andamarca.

HXTASTECS, wiis'teks. A detached tribe of

Mayan stock (q.v.), on the shores of the Gulf
of Mexico along the Piinuco in the States of

Vera Cruz and San Luis Potosf. The language
contains more archaic forms than any other of

the stock, bearing out the traditional and other
evidences that the Huastecs were left behind in

the southward migration of the Maya people.

HTTAYNA CAPAC, wa-g'na kii'pak ( ?-1523).

A Peruvi.Tn Inca, born in Cuzco. His reign be-

gan in 14S3, and, being by that time an experi-

enced soldier, he waged war against his neighbors
till he had conquered the country as far north
as Quito, including Pun:l Island. Ecuador, and as
far south as Atacama, Chile. A ferocious war-
rior, he cultivated also the peaceful art of road-

making ( notably the highway between Tumbez,
Pachacamac, and Cuzco), while it was the magni-
ficence of the palaces he had built which .so im-
pressed the first Spanish invaders. Huayna Ca-
pac had a harem of more than 000 members, and
he decreed that his legitimate heir should share
the huge kingdom with a younger brother, which
led to the internal dissensions tliat made it fall

an ea-iv prey to Francisco Pizarro.

HTT'BALDTJS. See HtCBALD.

HUBAY, 1i5o1m)-J. .Jeno (1858—). An Hun-
garian violinist, born at Budapest. He studied tlie

\iolin with .Joachim in Berlin, and in 1876 began
to give concerts in Hungary, and later in Paris.

He was chief violin professor at the Brussels
Conservatory (1882), and at tlie Budapest Con-
servatory (1886), succeeding his father. Charles
Hubay. who was also a well-known violinist. As
a composer he ranks high, his operas Der Geigcn-
macher ron Cremona (1893), Alienor (1892).
and the Hungarian .1 falu rdzsa (1896) being
especially noteworthy.

HUBBARD, Elbekt (1859—). An American
writer, and maker of fine books, born in Bloom-
ington. III. He made himself widely known as
the originator and proprietor of the Roycroft
Shop, in East Aurora. N. Y., founded for the
avowed purpose of reWving the old handicrafts,
particularly that of artistic book-making. He
also originated the Philistine, a periodical char-
acterizeil by a curious jumble of shrewd but gen-
erally kindly philosophy which is sometimes
marred by vulgarity and personal vilification.

His other literary work includes a series of bio-

graphical sketches published under the caption.
Little Journeys; several pamphlets, such as A
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Message to (larcia |18!)8). an nrraipiment of
the careless employee, and Time and Chance
(1001). a graphic sketch of .Jolin Brown's career.

HTTBBABD. Gardiner Greene (1822-97).

An AiMoriciin lawyer, born in Boston. After
graduatinf; at Dartmouth (1S4I) anil complet-
ing the law course at Harvanl. he hegan the

practice of his profession in Boston, where he
lived until 187.3, when he removed to Washing-
ton. D. C Here he was intimately connected
with the organization and development of the
American Bell Telephone Company. He was the
founder, and for many yeiirs the president, of
the National Geographic Swiety. and was a trus-

tee of several inijiortant educational institutions.

Hubbard devoted much attention to the ad-
vancement of oral instruction among deaf mutes.
He made a large collection of etchings and en-

gravings, which were given by his widow to the
Library of (iingrcss with a fun<I for additions.

HTTBBABD, .Joseph Still.man (1823-G3).
An American astronomer, born in New Haven,
Conn. He graduated at Yale College in 1843.
and the next year went to Philadelphia, where
he acted as assistant to Sears Cook Walker, who
had built the observatory of the Philadelphia
High School. Soon afterward he accepted a posi-

tion offered him by General Trf'-mont, then a
lieutenant, as computor of the observations for

latitude and longitude made during the explorer's

journey across the continent. On May 7, 184.'5.

he was appointe<l to a vacancy in the corps of
professors of mathematics in the Navy, and was
assigned to the Washington Observatory, where
he remained <luring the rest of his life. He con-
tributed frci|ucntly to the Aslronomical Journal
and twice, for long priods, was its editor. Dur-
ing his connection with the Washington Observa-
tory he made a number of comctary investiga-
tions and important computations, lie was a
member of the National Academy of Sciences
and of various other scientific societies.

HUBBARD, Lucks Frederick (1836—). An
American soldier. He was born in Troy. N. Y.,
went to school in Granville. N. Y., learned the
trade of a tinsmith, and followed it for three
years in Chicago. In 1857 he started a news-
paper in Re<l Wing. Minn., and afterwards served
in the Civil War. conduiting himself gallantly
and becoming briga<lier-gcncral. Later he en-

gijged in railroad building and milling. He was
a State Senator (l.s72-7fil. (kivernor of Min-
nesota (1882-87), and in the Spanish-American
War commanded a volunteer brigade.

HUBBARD, Oliver Payson (18001900). An
American chemist, born at Pomfret, Conn, He
was educated at Hamilton College, where he
studie<l in 182.i-2(!, and at Yale, where he grad-
uated in 1828. He was assistant at Yale to Ben-
jamin Silliuian. From 1830 to 18(i(? he occupied
the chair of chemistry, pharmacy, mineralogy,
and geology at Dartmouth College. From 18(16 to
1871 he was a general lecturer on those subjects,

and from 1871 until his retirement as professor
emeritus in 1883 was again connected with the
faculty of Dartmouth, holding the professorship
of chemistry and pharmacy. In 1832 he made
investigations in the Kastern I'nited States in

connection with the examination conducted by
Silliman for the Secretary of the Treasury in

regaril to the cultivation of the sugarcane. He
was a member of the New Hampshire State Leg-

islature in 1863-64, and a secretary of the Ameri-
can Association of Geologists and Naturalists in

1844. He published a Lecture /iitroduclorii to

the Eighty-third Coursr of the \rw Hampshire
Medical Institute at Dartmouth f'ullcge (1879)
and a llistunj of Dartmouth Medical College
( 1880), and contributed to the American -/ournal

of Science : "Observations Made Duringan Kxi-ur-

sion to the White Mountains" ( 1838), "Geological
.Surveys of New York, Ohio, Indiana, and .Mich-

igan" (1840-41), "Condition of Trap Dikes in

New Hampshire" (1850), and other articles.

HUBBARD, Richard Wim.iam (1817—).
.\n .\mh ricaii painter, born at Middletown, Conn.
He studied under Daniel Huntington, and in

France. His landscapes include: ".Meadows
Near Utica" (18)in); "Vermont Hills" (1874);
"Autumn. Lake George"; "Connecticut Pastoral"
(1880); "Lake in the Adirondacks" (1883);
and D.iun in the .Meadows" (188.5),

HUBBARD, Wii.UAM (1621-1704). .\n

American clergynum and historian, born in Kng-
land. As a child he was l)rouglit by his parents
to New England, graduated at Harvard (l(i42),

was ordained, and became assistant and after-

wards pastor of the Congregational church at

Ipswich, Mass., a post which he resigned Imt a

year before his death. He wrote, at the order of

the Colonial Government, which paid him fifty

pounds for it, a llislorti of New England, mainly
compilation, which liarely escaped destruction l)y

fire when Gov. Thomas Hutchinson's house was
mobbed in 1765. The Massachusetts Historical
Society printed it in 1815. He wrote also A
Xarrutire of Troubles uith the Indians (1677).
which was for years popular in New England, and
was even reprinted at the l)cginning of the nine-

teenth century at Worcester, .Mass.. ISOl, and Rox-
bury. -Mass., 1805. It is full of errors, hut illus-

trates what was regarded by the writer's contem-
poraries as an elegant prose style. Minor works
are a volume of sermons (1684) and Testimony
of the Order of the Gospel in Churches ( 1701 ).

HUB'BARDTON. A (own in Rutland
County. \'t.. IS miles northwest of Rutland(Map:
Vermont. B 7). It was the scene of a sharp
conflict on .luly 7. 1777, between the rear-guard
of (icncral Saint Clair's army, retreating from
Ticonderoga. and a British and Hessian force

under (icnerals Eraser and Kiedesel. The .Ameri-

cans under Colonels Warner ami Francis were
defeated, with a total loss in killed, wounded,
and prisoners of 324 men. nearly one-third their

number, while the British loss was only 183.

A monument commemorates the battle. Popula-
tion, in 1890. .506; in 1900. 488.

HUBE, hiTT.'bf, RoMfALD (1803-90). A Polish
jurist, born at Warsaw, and educated there, at

Cracow, and in Berlin. From 1820 to 1832 he
was professor of criminal law at Warsaw,
then became head of a committee on revision

of the laws of Poland, and was for a time profes-

sor at Saint Petersburg. In 1846. and again in

1807, he went with Count Bludoff on diplomatic
missions to Rome, He died at Warsaw after

thirteen years' service in the Russian Council of

State, His works include: treatises on penal law
(1828) : on Polish criminalists ( 1830) ; Antiquis-

simtr Const itutiones Synodales Provineiw Qnes-
nensis (1856) : Loi ftalif/ue (1867) ; Uistoire de

la formation de la loi Bourguignonne (1867);
Droit romain et grico-byzantin ches les peuples
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slaics (1880) ; and on Polish law in the thir-

teenth (1874) and fourteenth (1881) centuries.

HTJBEK, ii'bar', FBAxgois (1750-1831). A
Swiss naturalist. He was bom in Geneva, in-

herited a love of nature, as well as keen powers
of observation from his father, studied physics

under Saussure and chemistry with a relative.

At fifteen he began to lose his sight. Before he
became totally blind he married a Mile. Lullin.

Her devotion, liis father's wealth, and the keen
eyes of his man servant, Burnens, made it pos-

sible for him to carrj' out his pioneer researches

of the life and habits of bees. In 1792 he pub-
lished at Geneva, under the title Soucelles obser-

vations stir les abeilles, letters to Bonnet. In
later works, especially on the origin of wax and
the construction of cells, Huber was assisted by
his son. Among his more important discoveries

were the aerial impregnation of the queen bee

(see Bees) ; the killing of the males by the
workers ; the rivalry of the queens ; the use
of the antennse; the origin of the propolis; and
the ventilation of the hives which supplies fresh

oxygen.

HUBER, hoo'ber, Hans (1852—). A Swiss
dramatic composer, born at Sehonewerd, near 01-

ten. He studied at the Leipzig Conservatory, and
became well known as a music-teacher, being ap-

pointed in 1896 director of the music school at
Basel. His operas Wellfruhling (1894) and
Gudrun (1S96) were successfully produced at
Basel, and his instrumental pieces are universally
popular. Of especial excellence are his violin and
piano concertos.

HtTBER, JoHAN.XES (1830-79). A German
theologian and philosopher, leader of the Old
Catholics. He was born in Miinich : was educated
there, and became professor of philosophy in the
university in 1859, and a fearless opponent of

the Ultramontanes. His work Die Philosophie
der Kirchenv-ater (1859) was put on the Index
Expurgatorius. He actively opposed the dogma
of infallibility, and played a conspicuous part at
the first general congress of the Old Catholics at
Munich, in September, 1871. With Dollinger he
wrote the famous Dcr Papst iind do.i Konzil von
Janus (1869). Among his other works are: Jo-
hannes Scotus Erigena ( 1861 ) ; Die Freiheiten der
framiisischen Kirche (1870) ; Das Papsttum und
der Staat ( 1870) ; Der Jesuitenorden ( 1873) ; and
Der Pessimismus (1876). Consult Zirngiebl,

Johannes Huber (Gotha. 1881).

HUBER, ViCTOB AiMfi (1800-69). .\ German
critic and social reformer, born at Stuttgart,
lie studied medicine and modern languages at
Wiirzburg and Giittingen; taught at Bremen,
was appointed professor of the history of litera-

ture and of modern history at Rostock in 1833. of
the languages of Western Europe at Marburg
in 1836, and in 1843 at Berlin. From 1S51 to
1869 he lived in retirement in the Harz Moun-
tains. His writings on Spanish. French, and
English literature include: Die Gesrhiehte des
Cid (1829) : Croiiica del Cid (1844) ; De Primi-
tiva Cantilenarnm Popnlariiim Epieariim {vu!go
Romances) npud nisjtanos Forma (1844); Skiz-
zen atis Spnnien (1828 sq.) ; Die neuromantische
Pnesie in Frankreich (1833) ; and Die englischen
T'nirersitiilen (1839-40). He was for a time a
Conservative in politics, and founded the journal
Jnniis ; but later became a Socialist. Consult:
Elvers, Victor Aimi Buher (Bremen, 1872-74)

;

HUBERT!.

Jjiger, Victor Aime TJiibrr. ein Vork&mpfer der
sozialcn Reform (Berlin, 1879).

HUBERT, hu'bSrt. The custodian of Arthur,
in Shakespeare's King John. The character is

taken from that of Sir Hubert de Burgh, who died
in 1243.

HUBERT, u'bar'. Saint (?-728). A French
bishop, founder of Li^ge. There are numerous
legends concerning him, but there seems no doubt
that he was of noble birth and was married to a
lady of rank. It is related that the apparition of
a crucifix upon the head of a stag which he was
chasing one day turned him to the religious life.

He became Bishop of Maestricht, and made so
many converts in the district that he was called
the Apostle of the Ardennes. He is the patron
saint of the hunter, and his anniversary is made
the occasion of curious ceremonies in French
rural districts. Saint Hubert received from
heaven a wonderful stole that is said to have re-

tained its miraculous healing properties until the
present day.

HU'BERT DE BURGH (?-1243). An Eng-
lish statesman. He held olfice under Richard the
Lion-Hearted, and about 1202 was made, by
King John, castellan of Falaise and guardian of
Arthur of Brittany, the young son of .John's

elder brother, Geoflfrey. The story of his refusal

to obey the King's orders to blind the young
prince, incorporated by Shakespeare in his King
John, is unauthentic. In the struggle between
John and the barons he sided with the King, but
is mentioned as one of those by whose advice
IMagna Charta was granted. In the same year he
was made justiciar of England. He held Dover
Castle against the Dauphin Louis in 1216, and on
August 24th of the following year gained a
notable naval victorj' over a French fleet which
was bringing in reenforcements to Louis. After
1219, Hubert, with Stephen Langton, Archbishop
of Canterbury', carried on the government for the
young Henry III. He Avas a bitter opponent of
the foreign party headed by Peter des Roches,
Bishop of Winchester, and attempted to put an
end to the system by which the wealth of thi
English clergy was being taxed for the benefit of
the Papal Court. His policy in general was dic-

tated by a twofold desire to strengthen the power
of the Crown and to further his own fortunes.
During his terms of office he amassed vast riches
through prudent marriages, as well as by arro-
gating to himself lucrative offices and the guar-
dianship of wealthy heirs. Members of his family
were advanced to high positions in the Church.
His ill success against the Welsh about the year
1228 afforded his enemies an opportunity for un-
dermining his influence with the King. He was
dismissed from office in 1232, and charged with
malfeasance, murder, and treason. Though re-

.stored to the King's favor for a short period, he
never again exercised any influence in the Govern-
ment. He died in London. May 12, 1243. Con-
sult Stubbs, Constitutional History of Engl<ind.
vol. ii. (4th ed.. Oxford. 1896).

HUBERTI, v'bflr'tS'. L£oN Gustave (1843
— ) . A Belgian composer, bom at Brussels. He
won the Prix de Rome (1865) at the Bru.ssels
Conser\'atorj'. and from 1874 to 1878 was director
of the Mons Conservatory. He was inspector of
singing in the .\ntwerp schools (1880-891. be-
coming later a professor at the Brussels Conser-
vatory, and director of the music school of St.
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Josse-ten-Koode-Sclmcrboek. His compositions,
which lire of sterling merit, comprise: The ora-

torios, Ecn laalntc Zonncstrual, lilocmmdinne,
and M'illcm van Oranjcs dood; tlie draniutic

poem Vcrlichting, for organ, orchestra, soli, and
chorus; a .s'l/m/i /ionic funchre, a romantic suite,

many songs, piano pieces, and instrumental num-
bers.

HUBERTUSBTJRG, hy-bur'ti.is-bourK, or
HUBERTSBURG ((Jer.. liulicrfs castle). A
royal hiiniingsent, not lar Irom Leipzig, built in

1721 by Aujni^tus the islrciiig( I'redcrick Augustus
I.) of Saxony. Here, ou February lo, 1703,
was signed tlic treaty of peace between Austria,
Prussia, and Saxony, marking the conclusion of

the Seven Years' War (q.v.).

HTJBLI, or HOOBLY, hoH'bll. A town and
railway junction in the Dharwar District, Bom-
bay, Uritish India, "JO miles northeast of Karwar
on the Malabar coast (Map: India. C 5). It is

one of the principal cotton marts in that section

of India, and has manufactures of copper ware,
silks, etc. The chief objects of interest in the
town and vicinity are numerous ancient .Iain tem-
ples. Population, in 1891. 52,000; in 1901, 58,-

150.

HUBNER. hnb'ner. Ale.kander, Count (1811-

02). An Austrian author and diplomat, bom
in Vienna. Ho held v.nrious minor diplomatic
positions in Paris, Lisbon, and l>eipzig. and
was then .sent to Paris as Minister PhMiipo-
tcntiary (184!l). He held this post under the
Republic, and under Xapoleon III. until 1S59.

After this he was Minister of Police in his own
country, but did not keep that portfolio long.

From 1805 to 1807 he was Ambassador to Rome,
and then made a tour of the world, described in

Ein fipazieriiang tint dir Welt (1875). His best-

known work is SiXi/s V. (1870).

HtfBNER, Emil (18341901). A distin-

guished (icrnian classical philologist, bom at
Diisseldorf. He was professor at the University
of Berlin from 1870 until his death. His con-
tributions to classical learning, above all in the
fielil of Latin epigraphy, were very numerous. To
his influence was due an awakening of interest in

cla.ssical studies in general, and especially in
epigraphy in Spain, which lie made a favorite
field of study. Among his publications the most
important are: Dc Senattis Popiiliquc Romani
Actig (1859); EpigraphiKche Jteixeherichtc axis

iipniiien uud Portugal (1801) ; Die antiken Bild-
ircrke in Madrid (1802); Insrriplioneii llix-

paniw Latinw (1869. supplementary volume
1892) : Jnxrriptioncfs Biapnnifr Chrixtiiinw (1871,
supplementary volume 19»0) ; Inscriptiones
liritnnniw Latinw (1873); Inxeriptiones Britnn-
niw Chrit)tian(F (1870) ; Exempla dcriplurce Epi-
ijraphicw Latince (1885); Monuvienta Lingua
Jherirw (1893) ; Veher mechanische Copien ron
Insc.hriften (1881); flrundriin zu Vorlrxungrn
iiber die riimische Litteraturgeschichte (4th ed.

1878) : Clrundrinx zu Vorlesungcn iibcr lalrlnifuche

arammatik(2<\ ed. 1S80) : liihlinnraphir der kins-
iisrhen Allrrtum.iir-issen.irhnft (2d ed. I8S9) : La
arqvpologin de Espaiia (1888); R/imische Uerr-
srhaft in Wrsteuropa (1890). Hiibner was also
eo-editor of Hrrmrs. ISfiO 81. and of the Arrhjio-
logisrhp Zeitung (1808-73).

HiJBNER. .TtxiTS (1806-82). A German
historical painter of the Diisseldorf school. He

was born at Ocls, in Silesia, studied at the
Academy School in Berlin and under Scliadow,
there and at Diisseldorf. He first attracted atten-
tion by his picture of '•Kutli and Boaz" (1825).
He traveled in Italy, and resided for the most
part at DilsscMorf until 1839. In that year he
settled at Dresden, becoming a prulcssor in tlic

Academy of Arts in 1841, and director of the Ual
lery of Paintings in 187). He obUiined the great
gold medal at Brussels in 1851. Among the
works of his (irst period are "The Fishernian"
( 1828), after Gmalic's ballad; •Rulli and Naoiiii'

(1833), in tlic National Gallery, Berlin; 't'lirisL

and the Evangelists" (1835); "Job and His
Friends" (1838). in the Gallery of Frankfort;
"Consiilcr the Lilies" (1839) ; and the portrait of

Frederick III., in the Kaiserhalle, Frankfort.
To Iiis second or Dresilcn period Indong the
'Golden Age" and "Dispute Between Luther and
Dr. Eck" (1800), in the Dresden Gallery;
"Cliarles V. at San Yuste." "Last Days of Fred-
crick the Great," "Cupid in Winter," and others.
Ill' w;is also knowii as a poet.

HUBNER, Karl ( 1814-79). A German genre
painter, born at Kiinigsberg. He was a pupil of

the Diisspldorf .Academy. His works were cs|)C-

cially popular in Holland and in America, where
he went in IS74,and wa.s rtvcived with enthujiiaHm.
His genre subjects include: "The Silesian Weav-
ers" (1844) ; "The Sleeping Wood-Thief" (1845) :

"The Abandoned" (1841!) ; "The Seizure for

Debt" (1848. Kiinigsliorg Museum) ; "The Sinner
at the aiurch Door" ( 1874, National Gallery, Ber-
lin) ; "Consolation in Prayer" (1875, Diisseldorf
Gallery) ; and "The Keciivcry," in the Pennsyl-
v.mia Academy of Fine .\its.

HUB OF THE UNIVERSE. A name jest-

ingly given by Oliver W.nilell Holmes in one of
his essays to Hie State House in iioston as the
centre of a s<df-satisficd community. The tenn
is frequently applied to the city itself, which is

popularly suppo.sed to boast of its superior wis-
dom and culture.

HUBSCHMANN. hi.ipsh'mAn. .Toii.\nn Hkin-
nicil (IS4S— ). .\ German philologist, born at
Krfurt. He studied Oriental philosophy at .Icna,

Tiibingen, I^ipzig. and Munich; in 1870 became
professor of lr:inian languages at Ix>ip7.ig.

and in 1877 professor of comparative linguistics

at Strassburg. His principal works arc: /.iir

Cnsiislrlirc (1875) : Armrnisrlie S!tudirn (1883) ;

Dn.i indo-gcrmnniarhe Vokalmistcm (1885) ; Elii-

moloqie und jAiutlehrr drr ossetiiirhen Sprachr
(1887); PersiKche Studien (1895); and Ar-
niriiisihe Ornmmatik (1805 sq.).

HUC, Ilk. ftvARi.sTE Rl^GTS (ISl.VeO). A
French Roman Catholic missionary and traveler.
He was born in Toulouse; joined the Lazarist
fathers in 1839. and at once went to China, .\fter

spending a few years in missionary labor in North-
ern China, in 1844 he set out for Tibet. With
his two companions he spent several months in a
Tatar monastery, learning the Tibetan language,
and then made his way over the desert and gla-

ciers to Lhasa, arriving in .Tanuary. 1840. With-
in a few weeks, howfrer. he was compelled to re-

turn, the Chinese ambassador having successfully
used his influence to that end. Such was the
strain on Father Hue's health that he was
forced to come back to France in 1849. He pub-
lished: ftnurrnirx d'lin royagr dans In Tnrlarir. le

Thibet et la Chine pendant les ann6es 18Jii-Ji6 (2
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Tols., Paris, 1850) ; L'empire chinois (ib., 1855) ;

iind Le chiistianisme en Chine, en Tartaric et en-

Thibet (4 vols., ib., 1857-58). All of these works
have been translated into English. The strange-
ness of the things described caused thera to be
received with incredulity, but later travelers

have established their truth. Father Hue's
health was never fully restored, and he died at
the age of forty-six. Consult : Henri d'Orl^ans,
Le pi-re Hue et ses critiques (Paris, 1893).

HTIC'BALD, or HTIBAI/DUS (c.S40-c.930)

.

A Benedictine monk, author, and musician. He
was noted for his piety and learning. He lived

most of his life in the Monastery of Saint-Amand,
near Tournay. His writings include some lives of

tlie saints, but he is best Icnown by his treatises

on nuisic. Tlie authorship of these is disputed,
excepting Harmonica Institutio.a criticism of a
work by Reginon de Prum. The most celebrated

of them is Musica Enchiriadis, now believed to be
by an unknow n writer of the end of the tenth cen-

tury. It illustrates rules by practical examples,
and is a valuable aid to the understanding of cer-

tain early s^'stems of notation. Other works at-

tributed to him are Alia Musica and Gommemo-
ratio Brtvis de Tonis et I'sulmis ilodulandis,

HX7CKABACK (probably from LGer. hukke-
hak, pickaback, from hukcn, to crouch + bak,

back). A coarse kind of linen or cotton cloth,

figured somewhat like damask; it is usually em-
ployed for toweling.

HUCTKLEBERBY (probably a corruption of
hiirtlcberry, ichurtleberry, whortleberry, probably
from Ao. icj/rtil, OHG. u>urzala, Ger. Wurzel,
root + berry; apparently confused with AS.
heortberije, heorotbrrye, hartberry, from heort,

heorot, stag, hart -|- berge, berry). A term now

BCCKLEBEnnT.

applied indiscriminately to various small, hardy
shrubs of the genus Vaccinum (order Vac-
einiaceae). The flowers of these plants have a
four nr five toothed calyx, four or five cleft bell-

shaped corolla, with the limb bent back, and
eight to ten stamens with two-horned anthers.
The fruit is a four fo live celled, many-seeded
berry. The numerous representatives of the

genus, mostly confined to the Northern Hemi-
sphere, are common in the north of Great Britain,

Vol. X.—19.

Europe, and throughout North America. In
nature the huckleberry is represented by numer-
ous species, and as each of these show marked
variations in size of fruits and productiveness,

the wonder is that so attractive a native plant
should have existed so long apparently unheeded.
The plants range in size from six inches in Vac-
cinum Pennsylvanicum, to five to ten feet high in
Vaccinum corynibosum, and bear fruits from one-
eighth inch up to five-eighths inch in diameter.
In color they are equally variable, showing all

sliades from waxen black, blue, and white, to red
in one species, Vaccinum Vitas-Idaea, which is

often called cranberry because of the likeness

of its acid fruit to that of the cranberry.
While the huckleberry has been successfully

transplanted to gardens, grown from seeds and
grafted, it has nowhere been cultivated in a
commercial way. In certain portions of the
United States wild plants are protected and cared
for in order that the fruit may be secured for the
canneries or markets. The '"blueberry barrens"
of Maine, an area of some 150,000 acres in ex-

tent, is a notable example of the preservation of

a native product from which is derived a large
annual income. The annual pack from this region
alone is about 30.000 cases of 24 cans each, valued
at $57,000. Besides forming a valuable commer-
cial product when canned, the huckleberry is ex-

tensively gathered and marketed for dessert pur-
poses. Although naturally a dry, rather seedy
fruit, the larger specimens are juicy, and pos-

sess a most agreeable flavor. The huckleberrv is

also used for preserves and jellies, as well as for
making wine and distilled liquors. In America,
however, its chief value is as a dessert fruit, both
in a fresh state and when canned.

HTJCKNALL TOE.KABD, huk'nal tor^erd.
A town in Nottinghamshire, England, five miles
north of Nottingham ( Map : England, E 4 ) . It

has coal-mining industries. Lord Byron is buried
in the old parish church. Population, in 1891,
11.000: in 1901, 15,250.

HUDDE, hud'dp, A.xdbeas (c.lfiOO-63). A
Dutch commander in New Netherland after

1629. As one of the four councilors of Wouter
van Twiller, director-general in America for
the Dutch West India Company (1633), Hudde
obtained a large grant of land upon Long Island,

and in 1642 he was surveyor of Manhattan. Four
years later, when trouble had arisen between the
Dutch and Swedish settlers on the South, or Dela-
ware River, he was sent to guard the Dutch West
India Company's interests there, and at once
entered into strife with the governor of the
Swedes, who tried to stir up the Indians against
him. But Hudde held his own until 1655. when
the Dutch authorities sent ships to help him. and
he conquered the Swedish rulers. He continued
to enjoy the company's confidence, and was made
commander of Forts Altona and New Gottenburg
(1657). as well as colonial surveyor and parish
clerk. That he was a well-educated man is

evidenced by the qu.ality of his literary remains
in the Albany archives.

HUD'DERSFIEI,D. A manufacturing and
market town in the West Riding of Yorkshire,
England, on the Colne. 16 miles southwest of
Leeds. It has excellent facilities for inter-

communication by railway and canal with all

important commercial centres, and is the chief
seat of the English cloth and woolen manufae-
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tiire (Mnp: England, K 3). C'oal-inining and
stone-quarrying are also protitiibli' industries.

The town is well built, with si>aeious tlior-

lughfares, and tine ecclesiastical, public, and
commercial buildings. The town hall and market
hall are noteworthy. It has a proprietary col-

lege atliliated to the London I'niversily, a col-

legiate school, and other educational institutions,

its muni<'ipal government is of a high order and
the corporation has been a pione«'r in several

economic features. Artisans' dwellings were es-

tablished in IS'i'.i for married couples, and for

single women as well as for bachelors. Iludders-

field was the first to own and work its tram-
ways; it owns its gas, water, and electric works,

and several beautiful parks; maintains free pub-

lic libraries, an art gallery, public baths and
wash-houses, slaughterhouse, markets, technical

schools, fire brigade, a hospital, cemet<'ries, and
a modem system of refuse and sewage disposal.

It was the (irst town to adopt an eight hour
labor day. It is the seat of a I'nited States {(in-

sulate. .\lthough a town mentioned in the

Domesday Book, its importance dat<'s only from
the establishment of the woiden maniifaclure in

the eighteenth centurv. Population, in 1801, 95,-

400; in HIOl, 0,'i.OOO."

HXT'DIBRAS. See Butler, Samuel.

HUDIBRAS, Sib. A foolhardy and pessi-

mistic char.ictcr, the suitor of Perissa, in Spen-
der's hdcrie Queene, probably meant to represent
Puritanism.

HUD'SON. A town in Middlesex County,
Mass.. 2S miles west of Boston; on .\ssabet River,

and on the Fitchburg and the Boston and Maine
railroads (Map: Massaehusetts. 1) .'t). It has a

public library. There are manufactures of leath-

er, leather and rubber shoes. rubl«'r gossamer
clothing, rubber goring and webbing, and wooden
and paper boxes. 'Hie government is adminis-

tered by town meetings. The water-works and
electric-light plant are owned and ojK'rated bv
the town. Pojiulation, in 18!tO, 4070; in 1000,

5454.

HtTDSON. A city and the county-seat of

Columbia County, N. Y., 28 miles south of Al-

bany : on the east bank of the Hudson River, and
on the New York Central ami Hudson River, tbc

Boston and .\lhany, and other railroads (Map:
New York, G ,T). It is finely situated on the

slope of Prospect Hill, and has a number of

noteworthy buildings, the State House of Refuge
for Women, State Volunteer Firemen's Home,
Hudson Orphan Asylum, State Armory, and
the court-house, city hall, and city hospital.

Public Square and Franklin Scpiarc ))arks. and
Promenade and Reservoir hills are also of inter-

est. There arc extensive maniifactures of knit
goods, car-wheels, ale, lumber, tobacco, iron,

machinery, stoves, furnaces, etc. Under a char-

ter of 1805, the government is administered by .a

mayor, elected biennially, and a city council.

The waterworks are owned and operated by the
municipality. Population, in 1800. 0070: in

1900, 0.528. Hudson was settled as Claverack
Landing by New Knglanders in 1783: its present

name was adopted in 1784, and a city charter

was received in 1785. For some years the city

carried on an extensive foreign trade, and was
an important whalin".' port, but its shipping was
almost completely destroyed in the War of 1812.

HUDSON. A city and the county-seat of Saint
C roi.x Co\inty, Wis., 10 miles east of Saint Paul,
Minn.; on Lake Saint Croi.x, an ex|>ansion of the

Saint Croix River, and on the Chicago, Saint
Paul, Minneapolis and t)maha Railroad (.Map:
Wisconsin, A 4). It has saw and flour mills,

box, furniture, and briMim factories, breweries,

railroad car and nuieliine sluqis, and also a large

(old-storage ))lant, the city being the centre of a

region that is interested in raising vegetable-,

small fruits, poultry, etc., for shipment. Thi-ic

is a wcll-e(piippc<l sanatorium. The water-work-
and electric-light jilant for street lighting arc

owned bv the municipality. Population, in 1800.

2885; in 1000, 3259.

HUDSON, Cii.Mii.i;s (1795-1881). An Amcri
can clergyman, politician, and author, born in

lA'xington, Mass. He was educated for tin

Church, which he entered as a Cniversalist in

1819, and he presided over a congregation in

Westminster, ^lass., until 18.'i9. Beginning his

political career in the House of Representatives
in his own State, he afterwards went to Congress
(1841-491, and then was made naval olliccr

at the port of Boston, a position he retained
four years, and then exchangel it for others in

the public service. Besides editing a Boston
daily newsjiaper, he wrote nuich upon historical

and political topics for the periodical press.

His IxMiks include: Letters to llti\ llosea Ilallou

(1827); History of ^\'esttninster (1832): and a
llixloiii of Lexington ( 1808), with a genealogical

register of its families.

HUDSON, Erasmis r).\RWix (1843-87). An
.\merican physician, born in M:issachusett.s. l\f

graduated at the College of the City of New
York in 18()4. and at tlie Colle^'c of Pliysician-,

and Surgeons, New York City, in 1807. DuriuL'
1807-08 he was house surgeon at Bcllevue Hospi-
tal. In 1800-70 he was liealth inspector of New
York City; in 1870 was attending jiliysiiian to

the class for diseases of the eye in the out-door
department of Bcllevue Hospital; was attending
jdiysician at Northwestern Dispensary *n 1870-72,

and attending' physician to Trinity Chapfd |)arish

and Trinity Home in 1870 75. He was appointed
professor of principles and practice of mcdiiiin'

at tlie Woman's Medical College of thi' New
^ ork Intirmary in 1872. and held that position

for ten years: and from 1882 until his death
was professor of general medicine and diseases

of the chest in the New York Polyclinic. He was
the author of the following |)rofessional works:
"Report of Pulse and Respiration of Infants." in

Eliot's Ohntctric Clinic (1872) ; Doctors. Hygiene
and Thernpeutics (1877) : Methods of Examining
'Weak Chests (1885) ; Limitations of the Diagno-
sis of Malaria (1885) ; Home Treatment of Con-
sumjttires (1886); and Physical Diagnosis of

Thoracic Diseases {2i\ ed. 1887 >

HUDSON, Frkderic (1819-75). .^n .\nierican

journ:iIi-t. luirn in Quincy. Mass. -After a com-

mon-school education he went to New York City

in 1836. and became attached to the New York
Herald, of which he soon became managing edi-

tor, which position he held luitil ISOO. His long

experience and diligence in collecting fjave him
abundant material for his' Urcnrd of .Journnlism

in the T'niled States from IGUfl to 7S7?. pub-

lished in 1873. which is perhaps the most accu-

rate and interesting history yet published of



HUDSON. 285 HUDSON BAY.

the rise and development of the American news-
paper.

HUDSON, (iEOKGE (1800-71). An English
speculator, known as the 'railway king.' He
acquired a fortune as a lincn-ilrapcr. and at the
age of twenty-seven inlierited £30,000. Invest-

ing in railways, he soon carried out large

sclienu's of annexation and extension, crusliing

roads and buying up embarra.ssed lines. He was
three times elected Lord Mayor of York, and
was sent to Parliament. In 1847 the value of

railway property fell rapidly, and it was fouml
<m investigation that Hudson was paying divi-

dends out of capital, and appro|>riating large
sums to his personal use. lie spent his last

twenty years in contesting lawsuits.

HUDSON, He.nry ( ?-1611 ). An English navi-
gator. Ilf is first mentioned 'is the commander
of the ship Hopeful, sent in Ma}', 1G07, by the
Muscovy Companj' in quest of a nortlieast pas-
sage to the Spice Islands. After a voyage of

four and a half months, during which he touched
the coasts of Greenland and Spitzbergen. and
sailed as far nortli as 80° 2.3', he returned to

England. The next year he sailed again under
the auspices of the Muscovy Company, and
reached Nova Zend)la, attempting in vain to

force a passage through the Vaigatch or Kara
Strait, in the expectation of finding liimself

within easy reach of tlie Pacific. This voyage
proved as unsuccessful as the first. His next
undertaking was nuide in behalf of the Dutch
East India Company. In their employ lie sailed

from .Amsterdam on March 25. 1G09, with two
ships, the (load Hope and the Hnlf Moon. He
made Nova Zembla. intending to try again
the i)assage of the Vaigatch, but his crew re-

Ixdled. and the flood Hope returned to Holland.
Ihuison. in the Half Moon, crossed the .\tlantic,

and sighted land in the latitude of Nova Scotia.

He then sailed south as far as latitude 3.5°, and
again filming north, earefiillv examined the
coast up to Sandy Hook, which he reached on
Septi'iuber l'.ith. A month was spent in ex-
ploring the Hudson RiA'er, which the Half Moon
ascended to the present site of Albany. He
reached England on NovenitH-r "tli. having satis-

fied himself that the storj- of a sjreat strait lead-
ing through the continent somewhere in the
latitude of 40° was false. In 1010 he set out
once more, this time to search for a northwest
passage under the patronage of an association
of English gentlemen. He left Englaml in .\pril,

and by .fune 10th had readied the strait which
now bears his name. Passing into the bay be-

yond (Hudson Hay), he spent three months
in exploring its coasts and islands. Early in

November his vessel was frozen in. The winter
seems to have been one of great suffering. Pro-
visions were scarce, and disseii-ions arose among
the sailors. Late in .Tune. 1(111. a part of the
crew mutinied, seized and bound Hudson, his
son, and seven others of the ship's company, and
l>iitting them into the small boat, .set them
adrift. They were never seen again. A few
wretched survivors from among those on board
the ship reached England. For an account of

Hudson, consult the introduction to .\sher, Hrn-
ry Hudxon, tin- Xnrinnlor. edited for the Haklu,\-t

Society (London. ISfiO). The volume includes
reprints of the earliest accounts of his voyages,
both English and Dutch.

HUDSON, He.nry Nobman (1814-86). An
Aiutrican Shakespearean scholar and editor,

born at Cornwall, .Addison Co.. Vt. In early life

he worked as a baker and a wheelwright. He
gradiuited from Middlcluiry College, Vermont, in

1840, and then tauglit school m Kentucky and
Alabama. He presently became an authority
of considerable note on Shakespeare, lectured

widely on his works, and was appointed a pro-

fessor in Boston University. Among his works
in this field are: Lectures on. tihukcspcare (2

vols., 1848); a valuable annotated edition (11

vols., 18.51.50) ; and Shiikeapeure : Hin Life. Art,
and Charactcr.f (2 vols., 1872). Having entered
the priesthood of the Protestant Episcopal
Church, he was for some years editor of the
Cliurehnian ; was rector at Litchfield, Conn.,
1859-00. and served as chaplain in the L'nion

Army during the Civil War. On his return he
published .1 Chaplain's Campuifin with General
Butler (1805). He was author also of Ser-

mon,<i (1874); Studies in Word.iuorth (1884);
Essays til Education (1884) ; and other works.

HUDSON, WiLUAM (c.l7.30-fl3). An English
botanist, born at Kendal. He liecamc an apothe-

cary, but devoted much time to botany, ento-

mology, and other natural sciences. He is

chiefly noted for his adaptation of the Linntean
system of plant classification to the flora of

Britain, which he published under the title,

Flora Antjlica (1702). A second and greatly
enlarged edition appeared in 1778. The genus
Hudsonia was named by Linna-us in his honor.

HUDSON, William Henry (1803—). An
English author and professor of English litera-

ture, born in London, and educated by private
tutors. He was private secretary to Herbert
S])encer, librarian of Sion College, London (1885-

80), and later of the London Citv Liberal Club
(1880-90), and of Cornell University (1891-92).
From 1892 to 1901 he was professor of English
literature at Leiand Stanford. .1r.. University. His
principal works, besides contributions to maga-
zines, are: The Church and the Htagc (1886) : 4n
Introduction to the Studt/ of Herbert Spencer
(1893); Studies in Interpretation (1896); Idle

Hours in a Library (1897) : The .S7i/rfi/ of Eng-
lish Literature (1898): Sir Walter Scott

(1900) : The Sphinx, and Other Poems (1900);
The Satan of Thcoloq)/ (1901) ; and editions of
Goldsmith's Vicar of'Wnkefield (1898) and of

the Rofier de Coverley I'apers (1899).

HUDSON BAY. .\ spacious landlocked gulf
in the northeastern section of Canada, which
may be regarded as an arm at once of the Arctic
and the .Atlantic oceans (Map: North America,
K 3). It communicates with the .Atlantic by
means of Hudson Strait, and with t'.ie Arctic by
Fox Channel and various passages to the north
and west, which, notwithstjinding the compara-
tive lowness of their latitude, have proved less

practicable for navigation than the .Arctic Ocean
itself. Hudson Bav extends from abcnit latitude
51° to about 64" 'N.. a distance of about 900
miles. Its area is about 400.000 square miles.

Its depth is about 70 fathoms; on the west coast
there is an average rise and fall of 1 1 to 12 feet

at spring tides. The southern prolongation of
Hudson Bay bears the name of .Tames Bay.
Hudson Bay contains several islands, in addition
to the large Southampton Island at its north
end, but no rocks or shoals, and the region is



HUDSON BAY. 286 HUDSON RIVEB SCHOOL.

singularly free from storm or fogs. Neither tlie

bay nor Hudson Strait is ever entirely froa?n

over, but botli are beset by ilet.Tclieil Hues uuj
bergs of ice, which render naviyuliun difficult

for sailing vessels. Steamships can make the

voyage up the bay and reach land from about
the middle of June to the end of October. The
west shore lies low, but the east shore is bold

and rocky. Thirty rivers of consideralile magni-
tude How into the bay, the Nelson River being the

most important. The Churchill and the Severn

eome ne.\t, the former liavin'.' a deep though
comparatively narrow mouth, which can be

entered with ease by the lartjcst ships at all

tides. Though the land lying south and west
of .Tames Hay is suitable for dairj- farming, and
though ironstone, manganiferous iron ore, galena,

and plumbago are found in other portions of the

surrounding territory, neithe- the soil, timber,

nor minerals have been to any extent drawn
ujKjn. Whale, walrus, seal, and salmon abound
in the waters of Hudson Hay, and steam whalers
visit it during the summer; but the only busi-

ness which has been developed lucratively is the

fur trade by the Hudson's Bay Company. Tliis

may be accounted for by the severity of the
long winter on the shores of the bay. The few
sunmier months are marked by a genial and
bracing' climate. The bay was discovered in 1010
by Henry Hudson (q.v.).

HUDSONIAN CURLEW, Ood\vit, etc. See
Ci KLEW. (ioDwrr. etc.

HUDSON RIVER. The principal river of

New York State, and one of the most picturesque
and important waterways in the Kastcrn L'nited

States (Map: New York. « ^). It rises in the

Adirondack Mountains in the northern |)art of
the State, receiving the waters of most of the
lakes in the southeastern half of the .\dirondack
region, and having its ultimate source in a small
lake near the outlet of Long Lake in the north-
eastern part of Hamilton County. After passing
through these mountains in a number of wind-
ings, it flows almost due south imtil it empties
into the Atlantic Ocean thruugh New York B.iy

at New York City. Tliroughout its course it

receives only three eonsideral)le tributaries, the
Sacondagii, Mohawk, and AVallkill, all from the
west. The scenery along the Hudson is of re-

markable beauty and grandeur, and with the
number of places on its shores celebrated in his-

toiy and literature, the river justly merits the
title of the 'Rhine of America.' Like the other
Atlantic rivers, it breaks transversely through
the Appalachian ridges instead of following what
would now be the natural course along the great
lf)ngitudinal valleys. fSee ArPAi.ACHlANs, es-

j)ecially under the subhead Drninnije Develnp-
miiit.) Accordingly, its valley is in places very
narrow, and its banks lined with high and steep
hills or mountains, notable among which are the
Highlands. 1.500 feet in elevation, through whirh
the river winds in a highly picturesque gorge,
narrowed at one point to about 1(100 feet.

Farther down, near the mouth, its western shore,
for about 18 miles, is formed by a great dike
of trap rock, the famous Palisades (q.v.l. rising
perpendicularly from the water's edge to a height
of .300 to .500 feet. The Catskill Mountains, west
of the Hudson, about 100 miles from the sea,
approach to within 8 miles of the river.

The Hudson difTers from the other Atlantic
rivers in the fact that. o\ving to the consider-

able sinking or depression of the land which
has b<-en going on in this region, its valley has
been drowiieil and tidewater admitted nearly 100
miles beyond the gorge of the Highlands as far

as Albany. Below this point the so-called river
is really an estuary or fiord, its volume being far
out of proportion to its drainage area, though,
owing to the narrowness of its valley, it still

retains the asjH'ct of a river, except for a stretch
of about 20 miles between the Highlands and the
Palisades, where it expands into Havcrstraw
Bay and Tajjpan Sea, the latter over 3 miles
wide. Above Albany and Troy the river is

really a small stream, obstructed by falls and
rapids. It is this drowning of the Hudson \'al-

ley which is one of the princi|>al causes of the
couunercial supremacy of New York City, as
it has made this river the only deep-water pas-
sage cutting entirely through the Appalachian
system. Tlie connection of the Atlantic with
the North Central States is completed by tlie

Erie Canal (see Ca.nal), which extends from
Troy to Bull'alo on Lake Krie. The Hudson
I'iord, as it may be called, is a majestic water-
way, from one-half to nearly one and one-half
miles wide, with the exceptions noted above. It

is navigated by a large number of vessels of all

kinds, and elegant passenger steamers ply upon
its waters. The principal places on the river

are Clens Falls. Colioes. Troy, Albany. Hudson,
Catskill. Kingston. Poughkeepsie (where is the
only bridge between Albany and the sea). New-
burgh, West Point (seat of the Cnited Stales
Military .\cademv), Peekskill, Havcrstraw, Os-
sining (Sing Sing>, Nyaek. Tarrytoxm, Y'onkers,

and at the month of the river. New Y'ork, Ho-
boken, and .lersey City. The sailing craft, how-
ever, whose numbers formerly added so much
to the picturesqueness of the river, have to a
great extent disappeared. The enormous tralTic

is further facilital<'d by the New York Central
and Hudson River and the West Shore railroads,

which run along either shore of the Hudson and
the Mohawk. The navigable length of the Huil-
son from New York to Troy is 150 miles, and
the entire length of the river is about .300 miles.

It was discovered by Verrazano in 1524. but
first explored by Henry Hudson in 100!). It

was called North River to distinguish it from
the Delaware, or South River, but the Knglish
named it in honor of its explorer. Its Indian
name was Shatemuc. The Hudson figure<l prom-
inently in the Revolutionary War (see Stont
Point: West Point), and it was on this river

that steam navigation was first sneeessfully in-

troduml by Rolicrt I-'tiltoii in 1S07.

HUDSON RIVER SCHOOL OF PAINT-
ING. So called from the work produced by a
number of American artists who found their

subjects largely in the neighborhood of the Hud-
son River. Some of them lived on its banks, and
the father of this group of painters was probablv
Cole (q.v.). who lived at Catskill. The Hudson
certainly furnished charming subjects for the
landscape painter's brush; but as it was ex-

ploited in art rather early in the art develop-

ment of our cnuntrA". it seemed to have been
regarded by artists of the day as ofTering pic-

torial opportunities, rather than any grand and
dramatic expressions of nature. This latter,

however, it does at times present, but these

phases have not been made rnich of by the

'school,' those painting along its shores prefer-
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ring rather the gentle and idyllic charms where
haze and sunshine and autumnal coloring have
softened its landscape to an almost cloying

sweetness. For this reason, a later and more
robust sot of painters have been disposed to use

the term as one of gentle reproach, and indi-

cating that scant justice has as yet been done
this noble river. Among those who have in-

vested this class of subject with considerable
charm may be mentioned .J. F. Kensett, Sanford
R. Gifford, J. B. Bristol, \\orthington Wliit-

tredge. J. R. Brevoort, and .J. F. Cr<)])sey. The
intluence of the school has not been lasting.

HUDSON KIVEB SERIES. See Obdovician
ST.STEM.

HUDSON'S BAY COMPANY. An English
chartered company. It was incorporated in 1670,

by Charles II., who granted to a number of

'adventurers,' with Prince Rupert at their head,

the sole right to trade with the native tribes on
the shores of Hudson Bay. The company had
power to establish laws and impose penalties, to

erect forts, maintain ships of war, and "make
peace and war with any prince or people not

Christian." It started with a capital of about
£110,000, and for a long time it maintained its

monopoly intact. Tlie progress made was not
rapid, and by the middle of the eighteenth cen-

tuiy the company had no more than 120 people in

its employ ; but nevertheless three or four ships

were sent out annually with a cargo of coarse

English goods, which were sold to natives for

furs and skins at rates which brought the pro-

prietors a handsome profit. Conflicts soon arose

with the French, who laid claim to the territory

on the ground of an expedition made in 1656 by
Jean Bourdon, who, according to Charlevoix. His-

toire lie In Xourelle France, vol. i. (Paris, 1744),
traveled from Quebec to Hudson Bay and took
formal possession of the country inclosing James
Bay. There is no doubt, however, that the Hud-
son basin had been visited by English navigators
long before 1650. In 1682 a trading post on the

coast was surprised by the French, and in 1686
four more of the company's forts were taken.

During the war of 1689-97 the same forts

changed hands more than once, and by the terms
of the Peace of Ryswick some of them were given

to the French. It was not until the Treaty of

I'trecht. in 1713. that the latter finally resigned

all claims to the Hudson Bay territory. From
171.3 to 1703 the company enjoyed a peaceful

and prosperous, but far from dazzling, career. It

imported annually into England about 30.000

skins, and its dividends were 8 to 10 per cent.

The conquest of New France was the turning-

point in the company's history. When Canada
became English, the vast territory- of the Hud-
son's Bay Company became accessible from the

south as well as from the sea. Trade increased

tremendously, and in the next French war (1778-

83). when its factories were surprised by a
French squadron under Laperouse, the company
was strons enough to bear a loss of £500.000.

So profitable a monopoly could not be long
enjoyed. Not only private trappers, but rival

companies, entered the field, on the principle

of free and open trade guaranteed to all British

subjects in the Declaration of Rights. Such a
competitor was the famous Northwest Company,
which, after years of strife amountinsr at times
to actual war, was merged (1821) with its op-

ponent under the name 'Adventurers of England
Trading into Hudson's Bay,' for a period of

twenty-one years. The territories of the com-
pany had been gradually extended until they
reached to the Arctic on the north and the Pacific

on the west. In 1859 the trade monopoly was
abolished, but the claims of vested interests and
property rights remained unsettled until 1869,
when, in return for an indemnitj' of £300,000,
together with a land grant of 7,000,000 acres
made by the Dominion Govermnent, the company
gave up all its ancient privileges, and took its

place on a footing with other business corpora-
tions, retaining, however, its forts or trading sta-

tions. The company's influence with the Indians
has always been very great, and it has been
served by a corps of well-trained agents who
still in large measure administer justice and
preserve order among the native tribes. Informa-
tion regarding the Hudson's Bay Company may
be found in Cawston and Keane, Early Chartered
Comfxmies (London. 1896). Consult also: Brjce,
Uislory of the Hudson Bay Company (London,
1000) ; Willson, The (Ireat Company (London,
1900) ; Bradley, Fight with France for Xorth
America (New York, 1901). An account of the
Northwest Company is given in Washington
Irving's Astoria.

HUDSON STRAIT. See Hudson Bay.

HUE, hoo-a'. Capital of the Kingdom of An-
nam. situated on the left bank of the Truong
River, about 10 miles above its entrance into the
sea, about latitude 10° 29' N.. and longitude 107°
.38' E. (Map: French Indo-China, E 3). It is a
walled city, fortified in the beginning of the
nineteenth century by French engineers after the
style of Vauban. Hue consists of two parts, the
city proper and the suburbs, the former being in

the middle of a square island separated from
the suburbs on three sides by the river and on
one side by a canal. The walls, which have a
circumference of about 8000 yards, are of brick
and very high, and the citadel has eight gates.

The royal palace has yellow tiles on the roof;

those of the nobles have red tiles. The wall
inclosing the royal palaces has three gates, the
centre one being in the form of a pagoda, elab-
orately carved and gilded ; but most of the pub-
lic buildings and nearly all the houses are
comparatively mean and in bad repair. Popu-
lation about" 100.000, of wliom 800 are Chinese
and 350 Europeans, the latter consisting for the
most part of the French Resident, his staff and
military guards. The forts at the river mouth
were taken by the French in 1883.

HUE, 1.1, Georges Adolphe (1858—). A
French dramatic composer. He was born at
Versailles, and gave early evidence of his musical
gift. When twenty-one years of age he won the
Grand Prix de Rome, and two years later the
Prix Cressent. Durin<r his period of study at
the Paris Conservatory he was the pupil of
Reber .and Paladilhe. His compositions include

the following operas: Les Pant ins (1881): La
belle att bois dormant (1894): Yazanta : and
Le yoi de Paris. Among his orchestral works
are the symphonic legend, in three parts. Jtii-

bezahl, and a dramatic sacred episode. Resiirrer-

iion. He also wrote much chamber music, and
nimierous pieces for individual instrimients. He
was one of the most successful teachers in Paris.
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HUE AND CRY. .\ phrase, derived from the
oM ^)rol•e^s> (il gjiii^iiit with horn and voice, used
in Knglish hiw lo iloerilH' the pursuit of felons.

Wlioever arrested the person pursued was .so far

protected that lie required no warrant to justify

the arrest; and even if the party turned out to be

no felon, no action eould be brought if the arrest

was bona tide. Hut it was not only a ground
of action, but an oll'ense subject to line and im-

prisonment, nuiliciously and wantonly to raise

the hue and cry against a person. It was the

duty of all persons to join in a hue and cry, and
if a person wlio had been robbed, or knew of a

rolibcrj'. failed to raise the hue and cry. he was
liable to tine or imprisonment, or. according to

Konu' authors, to indictment. Hue and cry is now
regulated in England by the .Shcriirs .Act. 1887

(50 and .'51 Vict., c. 55). t'onsult: tlie C(nn-

mentarics of Blackstone; Pollock and Maitland,
History of Hntilisli Law (2d ed., London and
Boston, 1809).'

HUEFFER, hyf'fer, Francis (184;i-80). An
English uuisical writer and librettist, born in

MUnster, Germany. He studied in England and
on the Continent, and afterwards settled in Lon-

don, and Ijeeame nuisical critic of the Thnes in

1878. He furnished tlic libretto for the operas
Culumhiii and Thr '1 rouhiuluur of .Mackenzie, and
Thr 8Ucpin;i liadtilti of Cowen. His works in-

clude an edition of the works of the troubadour
(iuillem de Cabestant (1808); Richard Waffiier

and the Muxir of the Futiirc ( 1874) ; The Trouba-
dours: A History of I'roreufal Life and Jjitera-

ture in the Middle Agex (1878) ; Musical Studies

(1880), a collection of articles originally writ-

ten for the Times and other newspa|M'rs, trans-

lated into Italian by Visetti (1883) ; aiul a trans-

lation into Knglish of tlu' correspondence of

Wagner and Liszt. He was one of the first to

advcx'ate the cause of national English opera.

HUELEN. wa'IAn (c.l540-lfiO:!). .\ Chilean
])atriot. native of .-Xngol. In 150!) he was at the

head of tlic forces of .-Vraucania. nnistered to

repel the Spaniards, and by copying tlieir meth-
ods and teaching his followers to ride the horses

the invaders had brought to South .\merica, was
enabled to wage successful warfare against them,
though no longer a young man. He was vic-

torious at Valdivia (159!)), near ConcepciOn
(IfiOl). near Hio-Hio (lti02), against the enemy
with firearni-i ami coats of mail; but his siege

of Osorno failed, and he died of old wounds and
new before he had succeeded in capturing the

fort.

HUELVA. wftl'vft. The capital of the Span-
ish province of the same name, situated on the

deep and navigable estuary of the Odiel River.

10 miles from its mouth in the Gulf of Cadiz
(Map: Spain. R 4). It is a well-developed town,
with a good harbor, and is a railroad centre.

Among its buildings is a fine hotel built in 188.3

by an English company. There are also several

notable churches, that of San Pedro having for-

merly been a Moorish nioscpu'. Tlie Koman
atpieduct has been restored, and after centuries

of ilisuse, again supplies the city with water.

The industries and commerce of the city have
become very important, through the exploitation

on a large scale of the copiier-mines of the prov-

ince. Tlie mining companies have built two
large iron piers at the harbor, one of them cost-

ing $780,000. The city has also large maohine-

sliopa and shipyards, as xmH as various other in-
dustries. The L'nited States is represented by
a consular agent. Population, in 1900, 20,927.

HUENE, lu.i'ni . Kaiii,, Haron von lloiuingcn
(]s;!7 1900). \ (urnian politician, born in

Cologne, and educated in IJcrlin. He entered
the army, and after serving in the wars of 1804,
18li(i, and 1870-71, became a member of the Prus-
sian liou.se of Deputies (1877). In 1884 he was
elected to the Heichslag, where he rose to prom-
inence as a leader of the Centre, and author
(1885) of the /.(«• Ilucne. rescinded in 189;}, by
the terms of which all ta.xes on cereals and cat-

lie, save 15,000,000 nuirks, were dividcil among
the various parochial governments of Prussia.
In 189;i he lost his leadership of the Clericals
by his compromise with the Administration on
the military budget, and failed of reelection in

that year, and again in 1895. But iintil his

death he remained a member of the Prussian
Council of State, to which he had Ix'cn appointed
in I8'.)0.

HUEPPE, hyp'pe, Ferdina.nd (1852—). A
(Jcrnian bacteriologist, born at Heddesdorf, and
educated in Berlin. In 1890 he was appointed
professor of hygiene in the (Jerman I'niversity

at Prague. He established the fact that stibter-

raneous water is free from germs, an<i contended
that the source of infection from bacteria is the
decayed organism on which the bacillus feeds,

llueppe did much to sim|)lify disinfection anil to

promote inoculation with 'benign' bacteria. He
first advanced the tlieory that the power of

'nitrifying' microbes to absorb carbonic o.xide,

even in the dark, is due to the oxidation accom-
panying the ammoniacal preparation of salt-

petre. He wrote: Die Formen der Hakterien

(1886); Veber die Bczichunijen der Fiiulnis zu
den Infcktionskrankheiten (1887); Veber den
Kanipf rjeyen die Infektionskrunkheiten (1889) ;

Uie Methoden der liakterieufo-rschuny (5th ed.

1891); Die Choleraepidemie in Hamburg, tS92

(1893); Veber die Ursachen der OUrungen und
Infcktionskrankheiten (1893) ; \atunrissen-
sehaftliche Einfiihrung in die liakteriologie

(1890); Zur Hansen- und Socialhygieine der
(Irieehen (1897): and Handbuch der Hygieine
(1899).

Hui^RCAL-OVERA, wflr'kiil i*i va'ra. .\

town of Soul 111 astern Spain, in the Province of

Almeria. situated in a broad and fertile valley

surrounded by mountains, 10 miles from the

Mediterranean foast (Map: Spain, D 4). It has
straight and wide .streets and several ]ilazas. on
one of wliich stands a handsome church. The
town is connected by rail with .Murcia. and be-

tween it and the coast are the silver and copper

mines of the Sierra de Almagrera. Population,

in 1900. 15,774.

HUERTA, w!\r'tj"i, Vicem-e GarcIa ok la
(1734 H7 I. A Spanish poet and critic. He was
born at Zafra, in Estremadura. and spent the

greater part of his life in Madrid, where he

held the otTue of principal librarian of the Royal
Library, and where he died. He" early distin-

guished himself by his poetic talent. His tragedy
Raijuel. founded upon the story of the love of

King -Alfonso VIII. for the .Jewess Rachel, was
received with great enthusiasm when first pro-

duced in 1778. and is still considered a work of

some merit. Huerta was a most zealous, but

not always a wise or skillful, defender of the

ancient Spanish national taste against the Gal-
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lioism which tlien prevailed. His shafts were
directed especially against the French school of

dramatists and lyric poets inaugurated as a re-

sult of Luzan's crusade. As a lyric and dramatic
poet he shows great command of language and
versification. His poems were published in two
volumes, Obrats poeticas (1778-7'J) ; they are ac-

cessible in the liiblioteca de autores espanoles,

vol. l.xi. (Madrid, 1869). Huerta edited the

Teutro cspanol (\1 vols., Madrid, 1784-85), a
collection of the best works of the older Spanish
dramatists.

HUESCA, wa'skii (Lat. <Osca). The capital

of tlie Spunisli province of the same name, situ-

ated in a f<'rtile plain on the River Isuela, 45
miles northeast by rail from Saragossa (Map:
Spain, El). It is an old town, retaining its

niedia>val aspect, surrounded by the ruins of its

double line of ancient walls. It has a celebrated

Gothic cathedral dating from the fifteenth cen-

tury, in which is a magnificent alabaster tablet,

representing the Passion ; and an old Roman-
esque oliuroh dating from the twelfth century.

There are also several old monasteries in the
neighborhood, that of Monte Aragon containing

in its crypt the tomb of Alfonso I. The institute

for .secondary education occupies the building of

the old university, founded in 1354, and removed
to Saragossa in 1845. In one of the vaults of

this building the famous 'Bell of Huesca' is said

to have been constructed from the sixteen heads,

including one as the clapper, of as many insur-

gent, nobles, who were executed by command of

King Kamiro 11. Population, in' 1887, 13,041;

in 1900, 11,976. _ I'nder the Romans Osca was a
place of considerable importance, having a num-
lier of Greek and Latin schools and a college

founded by Sertorins. who here met his death
at the hands of Perpenna in B.C. 72. The Moors
strongly fortified Huesca; after being taken by
Pedro t. in 1090 it became the capit<il of Aragon,
but was superseded by Saragossa in 1118.

HU:6SCAR, wa'skiir. A city in the Province
of Granada, Spain, situated 75 miles northeast of

the city of that name (Map: Spain, D 4) . It has
manufactures of flour, paper, linen, and woolen
goods. Population, in 1900, 7917.

HUET, i.i'ft', Paul (1804-69). A French land-

scape ]iaiMter, born in Paris. He was a pupil

of the Ecole des Beaux-Arts (1820-24). and of

Gros and Guerin, and was himself the founder
of the new school of romantic painting (1831),
vliich opened the way for Dnpre and Rousseau,
ilaiiy of liis pictures are owned by the French
museums—the T,uxeml)Ourg possesses two of

them, "Une niatinOe dans la foret" (1835) and
''La vallee de la Touque." His other works
include: "Le Chateau d'Arques" (1840); "Le
coup de vent;" "Vue de Naples;" "I^es ruines

<lu chateau de Pierrefonds;" and "Vue de Rouen"
(1833). His landscapes are treated in the ro-

mantic manner, with stormy sombre skies, and
intense coloring. Consult Burty, Paul Huct
(Paris, 1869).

HUET, Pierre B.^niei. (1630-1721). A
French Roman Catholic scholar. He was horn at

Caen, February 8, 1630, and was educated in

the Jesuit School there. He was a zealous fol-

lower of T)eseartes and a pupil of Bochart, and
accompanied the latter on his visit to Stock-

holm in 1652. On his return to Caen he gave

himself up entirely to .study; and as a pre-

liminary to his translation of the text of Origen,
he published his De InterpretatUme (1661), but
it was only at the end of fifteen years' study
that he published his edition of Origen 's Com-
mentaria in Sacrum Hcripturam (1068). In
1670 he was summoned to Paris to take part with
Bossuet in the education of the dauphin. In

1079 he publislied his Demotistratio fjvangelivd.

He had an active part, moreover, in the Delphin
edition of the classics. In 1674 he was elected a
member of the French Academy. In 1076 he
entered into holy orders; and in 1678 was named
abbot of the Cistercian abbey of Aulnay, from
whicii place is named his work, Alnetnnce Queen-

Hones de Concordia Rationis et Fidei (1690).
In 1691 he published in Latin a work on The
Situation of Paradise (Eng. trans. 1694); an-

other in 1693 Oil the Voyages of (Solomon, which
were followed later by his work in classical geog-

raphy. History of the Commerce and Navigation
of tlie Ancients, in French (1716; Eng. trans.

1717). In 1685 he was named Bishop of Sois-

sons, a dignity, however, on which he never en-

tered, being transferred to the See of Avranehes
in 1692. Huet died in Paris January 26, 1721.

His works were published in a collected form in

1712, and a volume of fluctiana appeared in 1722.

For his life, consult Trochon (Paris, 1877), and
his autobiography (trans., London, 1820).

HTJFELAND, hiio'fe-lant, Ciiristopii Wii,-

HELM (1762-1836). A German physician, born
at Langensalza in Thuringia. He studied medi-

cine at Jena and GiJttingen, was professor of

medicine at Jena from 1793 to 1798, was physi-

cian in ordinary at the Court of Weimar, and re-

sided at Berlin from 1798, where he was pro-

fessor of therapeutics and pathologj' from the

foundation of the imiversity in 1810. He had a

very high reputation for learning and skill as

a physician, and he was equally esteemed for his

intellectual abilities, and his noble and benev-

olent character. His published works are n>i-

merous, chieily on medical .and physiological sub-

jects. His Makrobiotik, or the Art of Prolong-

ing Life (1790), was translated into almost all

the languages of Europe. Among his most im-

portant works are: Ueber die Vrsnchen, Erkennt-

nis nnd Heilart der Skrofelkrankheit (1795);
(Inter Hath an Miitter iiber die irichtigsten

Punkte der physischrn Erziehung der Kinder
(1799) ; and Enchiridion itedicum (1836).

HifFFER, buffer. TIerm.\nn (1830—). A
German historian and jurist, born at Miinster,

and educated at Bonn and Berlin. He w;is aji

pointed jirofessor of jurisprudence at Bniui in

1860, and in 1884 was made Privy Councilor.

From 1S67 to 1870 he was a member of the Xortli

German Reichstag. Besides his main work. Dip-

lomatische Verhnndlungen aus der franziiixischen

devolution (1868-79), the following may be'

mentioned: Quellcn cwr Geschichte des Zcitnlters

der franziisi.tchcH Revolution (part i.. dealing

with the years 1799-1800. 1900-91); Rhrinisch-

tvestfalisciu' Zuxtiindr zur Zeit der franzosischen

Revolution (1873) ; Der Rastatter Cesandtenmord

(1896); and the literary writings: Aus dent

T.eben llcinrich Ileiiies (1878) ; Zu Goethes Cam-
pngnc in Frankrcich (1883) ; Annette von Droste-

lliilshoff und ihre Werke (1887-90) ; and A. L.

Mencken, der Orossvaler des Fiirsten von Bis-

marck (1800).
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HUG, hoiJg, JoHAKN Leonhabd (1765-1846).

A Uonian Catholic scholar, lie was bom at Con-

stance, June 1, ITtio, studied at FieiburfX, and in

178U entered into priest's orders. In Kill he was
appointed professor of Oriental languages and
of the Old Testament at Freihurg. and in 17"J:i

of the New Testament also. The most important

fruit of his biblir.il researches was his J iilruiliic-

Hon to the Xeiv Testament (1808; 4th ed. 1847;

Eng. trans., London, 1827, New York, 1830). His

gieat eminence as a biblical scholar led to his

being called on to take jKirt in the arrangement

of the newly organized studies of .several Ger-

man universities, as at Ureslau, in 1811; at

Uonn, in 181(i; at Tubingen, in 1817; and again

at Bonn, 1818, and 1831. He died -March 11,

I84C. Among his untranslated works are Do
Antiqiiilatc Codicis ^'atieanw Commentatio
(1810) ; Das hohe Lied (1813) ; De I'cntateuchi

iersiouc Alcxandrina Commcniatio (1818);
Qutachten iibcr das Lcben Jcsu, kriliseh hear-

beitet von D. Fr. Strauss (1835) ; and several on

subjects of classical criticism, especially an in-

t<"resting work on the ancient mythologies (1812).

Consult A. Maier, Gedachlnissrede atif Hug (Frei-

burg, 1847).

HUGEL, Ini'gd. K.VRL Alkxander Axselm,
Freiherr von (171)01870). An Austrian soldier,

traveler, and naturalist, burn at Regensburg.

He visited Greece, Crete, and Cyprus, examined
the ruins of Palmyra and 15aalbek. made numer-
ous journeys through Syria and Palestine, and
arrived at Bombay in 1832. Thereupon he tra-

versed the greater part of the Deccan. ascended

the Nil-Gherria range, undertook thorough geo-

graphical researches in Ceylon, and in 1833

shipped from Madras to Australia (then New
Holland). He returned to India (Calcutta) by
way of the Philippines, penetrated through Ben-

gal to the Tibetan frontier, and reached Vienna
early in 1837. He contributed papers regarding

his expedition to Austrian scientific publications

and to the Journal of the Royal Geographical So-

ciety of London, and wrote also: Kaschmir vnd
das Udell dcr Sirk{-\ vols., 1840-42) ; Das Kabul-
becken (2 vols., 1850,52) ; and Der Stille Ozean
vnd die spanisehen liesitzunqen im ostindisehen

Archipel (1800). Other scholars, among them
Endlicher, Heekel, Fenzl, and Schott, also pre-

|>ared the results of his scientific collections.

He obtained a European reputation as a horti-

culturist, and founded and In-eame president of

the Austrian Horticultural Society.

HUGER. fi-je', Bex.tamin (1805-77). An
American siddier. prominent on the Confederate

fide in the Civil War. He was born in Charles-

ton, S. C. ;
graduated at West Point in 1825;

and served in topographical and ordnance duty
until the ^lexican War. in which he was chief of

ordnance in General Scott's army. For his ser-

vices he was brevetted successively major, lieu-

t<>nant-colonel. and colonel. From 1848 until

1860 he commanded various arsenals. Soon after

the outbreak of the Civil War he entered the Con-
federate service as a brigadier-general, and was
soon promoted to be a major-general, in which
capacity he commanded a division in the Seven
Days' Battles against McClellan, but was re-

lieved from his command for his failure to in-

tercept the Federal army after the battle of

Malvern Hill. He subsequently served in the

ordnance department in the Trans-Mississippi

district.

HUGEK, Isaac (1742-97). An American sol-

dier in the Revolution, born on Limerick Plan-
tation, S. C, of French Huguenot ancestry. He
was -sent to France to be educated, and on his

return to America served in 1760 as a licuU-nant

of a volunteer militia company, in a campaign
against the Cherokees. With his four brothers,

he entered enthusiastically into the revolutionarj'

movement. He ser\ed first as colonel in the South
Carolina militia organization, and in January,
1779, was commissioned brigadier-general in the

Continental Army. He took part in all the cam-
paigns in the South, was especially relied upon
by General Greene, to whom he was second in

conunand in his North Carolina campaign against
Cornwallis in the early months of 1781, and
was wounded at the battle of Guilford Court
House.

HUG^GINS, Sir William (1824-). An
English astronomer, born in London. He de-

voted himself to the .study of astronomy, and in

1856 built an observatory at his residence in

Upper Tnlse Hill, London, in which he mounted
a telescope of eight-inch aperture, and made
careful drawings of Mars, Jupiter, and Saturn.

His attention was first engaged in observaticms

on double stars, but afterwards he took up sjicc-

trum analysis. His first discovery in this line

was presented to the Royal Society in a pajjcr

on the "Lines of Some of the Fixed Stars."

He found also that some of the nebulir gave a

si>cctrum of a few bright lines only, which showed
that the light had emanated from heated matter
in the state of gas; and. further, that one of the

])rineipal constituents of the g-jseous nebula- is

hydrogen. He concluded, therefore, that the

nebulae are not simply dusters of stars too dis-

tant to be separately distinguished, but relics

of the mass of glowing gas fnmi which the solar

system is supposed to have been formed by
condensation. (See NEBrL.i:.) He has also

examined the spectra of comets, and has found
that part of the light of these objects is diflercnt

from the solar light. He also proved the ex-

istence of carbon in comets. Huggins was the

first to apply Doppler's principle (q.v.) to the

measurement of stellar velocities toward the

solar system or away from it. Tliis important

kind of observation has since been carried on

by many astronomers, and promises to throw
entirely new light on the constitution of thr

sidereal universe.

He also made innovations along other lines.

He introduced photography into astronomy,

which, however, was of limited use till about

1875, when the invention of the gelatin dry

plate enabled the astronomer by long exposure

to accvimulate sufficient amount of light to obtain

good pictiires of celestial objects, too faint to

be seen even with the most powerful telescope.

Huggins also invented a spectroscopic method
for studying the red prominences of the sun,

and proved, through a laboratory experiment,

the existence of calcium in the solar prominences

and chromosphere. In all his various researches

Huggins has been ably assisted bv his wife. In

recognition of his services to science, a number
of honors were bestowed upon Huggins by vari-

ous scientific bodies. He was president of the

Royal Astronomical Society from 1876 to 1878.

of the British .Association for the Advancement
of Science in 1801. He was chosen president of

the Royal Society in 1000, and has at difTerent
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times received the Royal, the Copley, and the

Rumford medals. Besides a number of orig-

inal papers, he published, jointly with Lady
Huggins, Ati Atlas of Representative Stellar

Ifipeetra (1900), which received the Aetonian
Prize of the Royal Institution.

HUGH, hu (?-947). King of Provence and
Italy. lie was the son of Lothair, Count of Aries,

and after the death of Louis the Blind (923)
became ruler of Provence. In 920 he was crowned
King of Italy at Paris, by the subjects of Ru-
dolph, who were in revolt. His attempts to make
himself Emperor involved him in constant war.
Lombardy was invaded by the Hungarians, and
Bercngar finally drove him into Provence, where
he died.

HUGH, Saint (e.ll3.5-I200). Bishop of

Lincoln. He was born at Avalon, near Pontchar-
ra, Burgundy, on the border of Savoy, about 1135.

His father was Lord of Avalon, but renounced
the world when Hugh was eight years old and
took his son with him into a monastery near
Grenoble. In 1100 Hugh became a Carthusian
monk at the Grand Chartreuse, and won .such

high repute that he was called in 1175 by Henrj'
II. of England to put in order a monastery of
the Order at Witham, Somerset. His great suc-

cess led to his election as Bishop of Lincoln in

1180. Every year he spent a little time in re-

treat -in Witham jMonastery, but the rest of his

time he lived the life of a busy and most efficient

bishop. His moral courage made him fearless in

resisting vmjust demands from King or peasant,
and a charity which was boundless endeared him
to the people. So while he lived he was held in

universal esteem, and when he died in London,
Xovember 16, 1200, he was not forgotten, and his
tomb in Lincoln Cathedral became a place of

pilgrimage. Consult his life in Latin edited
bv Dimock (London, 1864) ; in English by Perry
("ib., 1879); Thurston (ib., 1898): Bramley
(1901), in connection with memorial sermons
on the 700th anniversary of his death (Lincoln,
1901) ; and by Charles Marson (London, 1901).

HUGH CAPET, hii ka'pSt, Fr. HUGUES
CAPET, ug ka'pa' (939-96). King of France
from 987 to 996. He was a son of Hugh the
Great, Count of Paris, and Hedwig. a sister of
Otho the Great of Germany. Hugh Capet suc-

ceeded his father as Count of Paris in 956. and
became thereby the real ruler of the country,
though the title of King still belonged to the
Carolingians. When, in 987, Louis V., the last

Carolingian King of France, died without heirs,

Charles, Duke of Lorraine, claimed the throne
by descent, but at a meeting of the nobles and
prelates of the realm at Senlis it was declared
that the crown was elective, and thereupon Hugh
was chosen, and became the founder of the Ca-
])etian il\ nasty (q.v.). Charles of Lorraine was
easily defeated in the contest which ensued. The
rest of Hugh's life was passed in a kind of bor-
der warfare against the great feudatories whose
territories surrounded the royal domain. In
988 he had his son Robert elected and crowned
as nis successor.

HUGHENDEN, hfiVn-dm ( Hitchendan) . A
p.nri^h of Buckin;?hamshire, Eneland, amoti'j the
Chiltern Hills, north of High Wyeombe (Vnp:
Knirl.ind. F 5). It is noted for Hucrhenden
Manor. Ions the residence of Benjamin Pisraeli,

Earl of Beaconsfield. Earl and Lady Beacons-

field are buried in the parish church, which con-
tains a monument erected by Queen Victoria
to the statesman's memory. Population, 1800.

HUGHES, huz. Ball (1800-68). An Ameri-
can sculptor. He was born in London, studied
seven years with Edward H. Bailey, and won sev-
eral important prizes at the Royal Academy. He
also executed a bust and a statuette of George
IV. In 1829 he came to New York and made a
marble statue of Alexander Hamilton for the
Merchants' Exchange. It was destroyed in the
fire of 1835. He also made the high relief of
Bishop Hobart, now in Trinity Church, New
York City. Among his later works are a bronze
statue of Dr. Nathaniel Bouditch, in Mount
Auburn Cemeterj-, near Boston, a statuette of
Gen. .loseph Warren, a bust of Washington Irv-
irg, and a model for an equestrian statue of
WaslAigton.

HUGHES, David Edward (183I-I900). An
English-American inventor. He was bom in
London, but was earlj' brought by his parents to
the United States, where he subsequently re-
ceived his education at Bardstown College.Keu-
tucky.. In 1850 he was made professor of music,
and later of natural philosophy at that college.
In 1855 he took out a patent for his first impor-
tant invention—the printing telegraph, which
bears his name. After his telegraph was adopted
in the United States, he went to Europe (1857),
where the instrument was successively adopted
by France, Italy. England, Russia, Germany,
Austria, Turkey, Holland, Belgium, Switzerland,
and Spain. Among his other inventions and
discoveries may be mentioned the microphone
(1878) and the induction balance (1879). In
lecognition of the great value of his services to
commerce and the arts, medals and numerous
titles of honor were bestowed upon him by vari-
ous scientific bodies, and by the governments of
nearly all the European States. His publications
comprise a number of papers on electricity and
magnetism, presented to the Royal Society (of
which lie was a fellow), and to other societies.

HUGHES, Hugh Price (1847-1902). A Brit-
ish minister of the Wesleyan Church. He was
born at Carmarthen, South Wales, and was edu-
cated at L'niversity College. London, and the
theological school in Richmond, Surrey. Obliged
by the laws of his Church to move every three
years, he left the charge he had taken at Dover
in 1869 for Brighton, and was afterwards at Ox-
ford, and in three diflTerent London churches be-
fore he became stationary in the metropolis as
superintendent of the West London Mission and
editor of the Melhodi.it Timm (1885). He re-

fused to accept from the mission a salary' greater
than .$1500. and during the last year of his life,

having received a small legacy, served gratui-
tously. His publications include: Social Chris-
riaiiihi (1889) : The Atheist Shoemaker (1SS9)

;

The Philanthropy of Clod (1890): and Kthieal
Christianity (1892). Con.sult rtn<ih Price Hurihes
as Wr Knric linn (London. 19021.

HUGHES, .John (1797-1864). .\n American
prelate, first .Archbishop of New York: born in

Annaloshan. County Tyrone. Ireland. Brought
up in the northern or Protestant section of his
native land, where Orange societies were rife, he
earlv became imbued with the combative spirit

which ever afterwards characterized him. His
parents were poor, and could give him little
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schooling, but lie educati-d liiiusclf, and at tlie

age of twenty emigrated to tlie L'nit<Ml Stntes.

where lie wiirkeil a> a day hiborer in Man-
land and Pennsylvania for three years, until he

j;alneil adniissinn to the Ituniaii t'athiilic Colle}:c

of Mount Saint Mary, Eniniitshurg, Md. There

he earned di»linelion as a debater and also as a

eolUctor of funds for the rebuilding of the col-

lege after it was burned ilown. lie was ordained

a (iriest in 182(i. and llie same year the tirst of

his controversial pamphlets was published. An
Aiixirrr lu Miw t)l,jcvliviis Made hij an Anuny-
nioiix W'riler Aniiinul tlif Calliulic liitiiiiim.

After being assistant at the Church of Saint

Augustine. Philadelphia, he went to Bedford.

Pa., thence returned to Philadelphia (1827), to

take ehargo of .Siint .k>sepirs Church, after-

wards took charge of Saint Mary's, and was the

founder of Saint .John's Orphan Asybim (JS2!t).

From 18.3.5 to IS.'i.J he published in the Vntholic

Hiniltl his replies to his Presbyterian antagonist,

Dr. lireckenridge. In lH:i8 he" was appointed co-

adjutor of the Hlshop of New York, four years

afterwards became a bishop himself, and con-

tinued his controversies upon educational, po-

litical, and religious ati'airs, in which his ora-

torical powers exerted a potent inlluence. One

of Hlshop Hughes's first undertakings was the

establishment of a short-lived theological semi-

nary at J.afargeville. .TetTerson County, which

was reopened at I'ordham under the name of

Saint .John's College in 1841. In 18.^0 he was

made an archbishop, and in 18(11 was sent on

a s|>ecial embassy to gain the friendship of

France for the North in the Civil War. extend-

ing his intluence in the same cause both to Ire-

land and Italy. Two volumes of his writings,

edited bv Lawrence Kehoc, were published in

18(i.'> after his death. Consult: Hassard. Life

of -liilni lliiiihrx (New York. 18(iG) : and Brann,

John Ihifihrx (New Y'ork, 1892), in the '•Makcre

of .\nierica Series."

HUGHES, TiioM.\s (lS2.3-9f>). An English

author and politician, second son of .Tohn Hughes,

of Donington Priory. Newburi-. Berkshire, born

at I'lTington. Berks.' He was educated at Rugby
under the celebrated Ur. Arnold : graduated B..\.

from Oriel College, Oxford, in 184.5: was called

to the bar at Lincoln's Inn in 1S4S. and became

a member of the chancery bar. In IS.ifi he gave

to the world To'ii Tlroirn's School Dniifi—a pic-

ture of life at a public school, evidently written

from the author's own personal experience, and

recording the vivid anil enduring impressions he

brought with him from Rugby. It was followed.

in IS.IS, bv The Srourinp of thr IV/iiVe florsr;

in 1801. by Tom Broim at Oxford, in which the

mental history of his hero is continued, with

sketches of college life and incidents: and in

ISfift. by Alfred thr Orrnt. Hughes pursued

meanwhile the study and practice of the law:

and was appointeil Queen's Counsel in ISfiO. He
gained the conliilence and good-will of the work-

ing classes by endeavoring to promote a better

understanding between masters and men. and by

teaching the latter the value of cor.()eration as a

means of social elevation. At the general elec-

tion for Lambeth in ISfi.'i. he was placed at the

head of the poll, the workingmen l>eing especially

enthusiastic in securing his return. In ISfiS he

was returned for Frome. which he continued

to represent till H74. and always took a promi-

nent part in debates relating to the combinations

of trades-unions, and the amendment of the law
of master and servant. In 18H0 he took a leading

l)art in the soi'ialistic settlement at Rugby, Tenn,

ilughes also wrote: Memoir of a lirothcr ( 1873) ;

Vacation Rambles (1895); and several other

works.

HUGH OF LINCOLN, llij'kon. A boy who
is the hero ol a niedia-val legend. The story is

told variously in the chronicles and ballads. Ae
cording to one version, twenty-four boys were

playing ball. Sir Hugh of Lincoln, who kicked

the" ball through the wiiulow of a .lew. was en-

tic»'d into the castle by the .lew's daughter, mur-

dered, and thrown into a well, from which he

addressed his mother mirac\ilo\isly. and thus

disclosed the crime. The story, based upon
the belief that the .Jews murdered Christian chil-

dren, is found throughout the popular literature

of mediirval Kurope. It received the highest

artistic treatment in Chaucer's I'riorvss's Tale.

Consult Child. i:nnli'ih and Scottish Popular Hal-

lads, part v. (Boston. 1888).

HUGH OF LUSIGNAN, luV^'nyiiN' The
name of several counts of La Marche. of whom
the iM'st known is Hugh X. (1208-49). During
his father's life King .John of England had robbed

him of his bride. Isabella of .\iigouli-me. .After

.John's death he married Isabella, who styled her-

self countess-<puH'n. He participatetl in the cru-

sade against Daniietta (1219). During the

minority of Louis IX. he was one of the leading

nobles who revolted against the regent. Blanche

of Ca.stile, but was compelled to submit. In

1241 he insulted his overlord, the brother of

Saint Louis. The latter subdued him, but par-

doned him.

HUGH THE GREAT ( ?-n.5fi). Count of

Paris uallcd also Tur-; \\ lliTE). On the death in

92."J of his father. Robert L. who had been elected

King of France in opposition to Charles the

Simple, he could have taken the title of King,

but instead permitted it to go to his brother-in-

law, Rudolph of Burgiuidy. He took the same
course after the death, in i):t(i. of Rudoli)h. who
was succeeded by Louis d'Outre Mer, a young son

of Charles the Simple. Meanwhile Hugh had
amassed large estates, and as Louis proved any-

thing but a docile King. Hugh was forced to seek

the assistance of his brother-in-law. Otlio the

(Jreat of Germany, in the war that ensued. The
King was captured and released, after giving up
to his conqueror the city of Laon. Louis im-

mediately renewed the struggle, and this time

was victorious. Peace was proclaimed in 9.'50.

Four years afterwards Hugh airain had the op-

jiort unity to make himself King, on Louis's

death (9.54). but he favored the election of

Lothair. and in reward for his services was in-

vested with the dtichies of Aquitaine and Bur-

gundy. It was his son. Hugh Capet, who as-

cended the throne thirty years later.

HUGH THE GREAT (10.57-1101). Count of

Vermandois. the third son of Honrv 1. of France.

He joined the First Cnisade (10901. and was
taken prisoner. Rescued by Godfrey de Bouillon,

he continued to fichi in the Holv Land, and died

there from the effects of a wound received near

Xiciea. There seems to have tieen no reason

for his being called 'The Great,' except that that

was the customary sobriquet among the^ Cape-

tians.
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HXTGLI, or HOOGLY, hOog'lI. The western-
most :ind piiiRipal dfltaie channel of the Ganges,
British India, lornied by tlie junction of tlircu

offsets of the Ganges, the Bhagirathi, the Jalangi,

and the Churni, known as the Xadiya rivers

(Map: India. E 4). It is 12.3 miles long, the
estuary, as far as Saugor Roads, measuring 3.5

miles more. It is the most available for naviga-

tion of all the channels by which the Ganges
readies tlie sea. In the dry season the tide is

felt as high as C'handernagar, 17 miles above Cal-

cutta. IXiring the southwest mon.soon the Hugli
is subject to a bore seven feet high, often ascend-
ing at the rate of 22 miles an hour. Ships
drawing 26 feet of water can ascend to the port

of Calcutta. The entrance of the river is much
incumbered with shoals, and dredgers are con-

stantly employed in maintaining a clear channel.

HUGLI, or HOOGLY. A city and river port

of Bengal. British India, capital of a district of

the same name, on the right or western bank of

the river Hugli, 27 miles north of Calcutta, in

latitude 22° 54' X., and longitude 88° 22' E., on
the Calcutta and Allahabad Railway. The city

was founded by the Portuguese in 1.547. Chin-
sura Iq.v.). which now forms a part of it, was
founded by the Dutch, it contains several im-
portant educational institutions, including the
Hugli College, and is also the seat of an exten-
sive militarv cantonment. Population, in I89I,
33.nt!0: in 1901, 29,383.

HUGO, hm>'g6, Gl-stav vox (1764-1844). A
German jurist, born at Liirrach, Baden, and
educated at Gottingen. After acting as tutor
to the Prince of Anhalt-Dessau (1786), he be-

came profes.sor of law at Giittingen (1788). In
1819 he was made Privy Councilor. He made im-
portant investigations of the sources of Roman
law. He was, together with Savigny and Hau-
bold, one of the founders of the historical method
in jurisprudence. He edited: Ulpiani Fragmenta
(1788); translated Gibbon's chapter on Roman
law as Uebersicht des romischen Rechts (1789) ;

Pauli Sententice Recepiw (1796) ; and Jus Civile

Ante-Justinianum (181.5). But his most im-
portant labor was his own book, Lehrbuch eines
C'vUistisehen Kuntis (1792). and his Cirilis-

tisches Mafinzin (1814-37). with its supplement.
Beitriige zur ciritistischpn Biicherkenntnis der
letzteii vierzig Jahre (1828-451. Consult Evs-
senhardt. Zur Erinnerung an (lustav Bugo (Ber-
lin. l-<4.-)i.

HUGO, ij'go', Victor 1I.\rie (1802-85). The
greatest French poet of his century, a distin-

guished dramatist, novelist, essayi-st. and poli-

tician. His first volume appeared in 1822.
For nearly two-thirds of the century he was a
leader in French literature, for the greater part
of that time preeminently the leader. He repre-
sents the supreme reach of an individualistic and
romantic moAenient. Besanron. his birthplace,
had once been a Spanish city—a significant fact,

for his work often shows Spanish influence.
His father was a distinguished officer of the
Republic and Empire, his mother the daugh-
ter of a sea captain of Xantes. of royalist and
Catholic svmpathies. With her the child lived
in Paris till 1811. when General Hugo summoned
his family to join him in Madrid, whence he was
ronstraine<l to send them back in 1812. as King
.Toseph's caiise was growing desperate. The
impressions of this year left deep marks on
many of Victor's works, notably Bug Jargnl.

Heniani, Ruy Bias, and Torr/uemada. After-
wards, until the fall of the Empire, he was once
more with his mother in Paris in the abandoned
Convent of Les Feuillantines. which appears
prominently in Les iliserables. Set at tech-
nological studies by his father, he aspired at
fourteen "to be Chateaubriand or nothing,'
wrote a Miltonic Deluge, and i)lanncd dramas,
epics, and operas. At fifteen he competed for
an Academic prize, winning honorable mention
and some minor literary patronage. Two years
later (1819) he won three prizes at the poetic
competition {Jeux Floraux) of Toulouse. He
also wrote at this time, though he did not pub-
lish it in this form till his old age, a novel, Bug
Jargnl, a story of Haiti, of great promise and
weird power. An extended revision of tliis was
printed in 1826. In 1819 he founded a fortnight-

ly literary journal, Le Conservateur Litteraire,

the failure of which, with the withdrawal of his
allowance from his father, reduced him to a
poverty that gave materials for the Marius epi-

sodes in Les Miserables. His brother, Abel, gen-
erously helped him to print Odes et poesies di-

verses (1822). which paid him 700 francs, and
caused King Louis XVIII. to grant him a pen-
sion of 1500 francs, increa.sed later to 3000.

On the strength of this he married (October.

1822). and thereafter enjoyed a happy domestic
life. These verses, in their brilliant rhetoric
and richness of rhythmic melody, had been ap-
proached in that generation only by Lamartine's
Meditations. They show an ardent royalism. a
perfunctory and sonorous religiosity, and an in-

tense political passion, on which Xapoleon was
alread.v beginning to exercise a fascination that
declared itself openly in the superb Ode on the
Vendome Column (1827).
The next few years were occupied with an

extravagantly romantic novel, Han d'Islande
(1823). and' with literary journalism. In 1826
appeared yourelles odes et ballades, whose pre-

face was a sort of literary manifesto of Ro-
manticism, and of the first Cenacle (q.v.). Ver-
sification and rhythm here begin to show an
aggressive individuality, and several poems in-

dicate that sympathetic study of the mediaeval
mind which is associated with French Romanti-
cism. Hugo was recognized as the Romantic
leader, and asserted and confirmed that position
by Cromwell (1827). As early as 1826 the
Odeon Theatre had offered hospitality to an
English company, in which were Charles Kera-
ble and Miss Smithson. This company played
Othello. Romeo and Juliet, and Hamlet, all of

which were enthusiastically greeted by the new
French school. Indeed. Kemble anc" his com-
panions did not leave the Odt'on till .July. 1828.

Croinuell begins with an elaborate preface full

of dramaturgic observations, more opportvme
than new: but they now became the rallying-

point of a school who thought "the drama the
only complete poetry of our time, the only poe-

try with a national character." Tliis school de-

manded for the drama an unconventional vocab-
ulary and a mingling of tragic and comic, to
show more fully the irony of destiny, thus un-
consciously following Diderot (q.v.). while at-

tempting to follow nature. In all Hugo's dramas
the lyric element tends to delay the dramatic
effect. Hernani and Rutj Bias alone are still

played in France.
Cromwell \\n~ followed bv a drama taken from
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Scott's KenUworth—Jmy llobsart (1829), a fail-

ure—and Marion Ihlunnv, which tin- ci'iisur-

ship turhnde thi- stage till lS:il. In 182<J Hu<;u
published Lvs Uiiiiitalcs, a eulleotion of poems
contaiiiiii'; some of the most striking pieeea of

metril'al art in the world. They were followed

l>y the loiig-eoiitested triumph of Ihrmini and of

Kumantieism on the French stage (1830), after

Hugo had vainly tried to bring al)out the \x-t-

formance of Marion Dilonnv. l-'or nearly a hun-
dred days, from Kebruary 2(ith to .lune oth, the

battle raged nightly at the Thi'i'itre Kran(;ais. hut
no further organized elfort was made to resist the

retrograde evolution of the Itomantic drama till

it collapsed with Hugo's Lcs ISuri/rurrs in 1843.

The situation in llcrnani is strained and dramat-
ically unreal, the sentiment is mawUish. tlie ora-

tory grandiloquent: hut a throbbing life and in-

tensely ex]uessed emotion maintain the interest,

though this is a lyric rather than' a dramatic one.

The same ipialilies and the same defects, with
nmre strained antithesis of grotesi|iie and sub-

lime, tragic and comic, foul and fair, character-

ize Marion Uiloniif (183(1). They characterize

also he roi s'amusc (1832); the prose drannis,

Lucrirc Borgin (1833); Marie Tudor (1833);
.tii,</p/o, tjiran de I'edoue (183.5). They reach
their height in Ru;i Bias (1838), and become
most conspicuous in Acs liuriirarrs (1843).
Hugo's eoncei)tions were too grandiose to be

reconcilable with the limitations of the drama.
He gave uji the effort and turned to politics. liut

these sixteen mainly dramatic years had pro-

duced work of great value in other fields, the
novel Sotre-Uaine de I'aris (1831). with its

Clothic intensity of pathos and its marvelous re-

production of file I'aris of Louis XI.: the (Quixot-

ic but eloquent Claude (Jueux (1834), a plea

against capital punishment; the Fcidlles d'aii-

tomne (1831); Chants da rr^iaxriile (183.'));

Voix intcrieurcs (1837) ; Acs rayons ct les ombres
(1840); four colleitions of p(]cms that show
growing democratic sympathies and satiric power,

a deepening communion with natOre, and a gen-

erous warmth of universal sympathy, a little

shallow in its breadth, that was to give the key-

note to his political activity of the next decade.

The ten years from 1843 to 1S.")3, from J,es

fluriirarrs to Les chdiimenis, count no literary

work of import, but they mark a vit;il change in

the mind of Hugo that alTeds all the work 1o

follow. Till 1843 dran)a had taken the first

place. From 1S.')3 (iction becomes more prom-
inent, poetry intermittent, with occasional politi-

cal writings. Hugo sees that his power is essen-

tially lyric, and gives this a dominant place even
in prose liction. Through all there is a new earnest-

ness, born in part of the death of his daughter,

I-eopoldinc, and her young husband (1843), in

part of a vagiie yet intense enthusiasm for the
socialistic ideas of Tonrier and Proudhon which
drew him into a political whirlpool and madchira
a rev(dutionary member of the Constituent As-
sembly of 1848. As ,1 practical politician, then and
always, Hugo was a failure. He favored the am-
bition of Louis Napoleon, till Louis ceased to

favor his own advancement : he was an advocate
of several hopelessly unpractical schemes, and an
unconscious convert to the carpssinc flattery of

Emile de Girardin. Xapolenn's coup d'rtat of

1851 saved Hugo from himself. It made a mar-
tyr anil hero out of a visionary who was dis-

trusted as a turncoat. In his eloqtient Histoire

d'un crime (finished in 1852 and published in

1877). he shows unconsciously how his elforts to
organize resistance to the usur|>er were distrusted
by his fellow He])ublicans. He lied to ISrussels,

whence he was urgently recpiested to move on to
Kngland, and resided first in .Jersey, then in

Guernsey, as near France as possible, consistent-

ly scorning every oiler of amnesty till the col-

lap.se of the Second Knipirc brought him back to
share the darkest davs of the Terrible Year
(1870-71).

The.se years of exile steeled his mind, and his
gcniui, was lircd l),v what seemed his cimntry'a
shame. In 1852 appeared the fierce ami scur-

rilous yajioleon le t'ctit, a foretaste of the Lea
ihulinients (1853) in which the satiric unites
with the lyric genius to pmduee a classic that will

survive for generations the Empire that fired

Hugo to a wliite heat. To calmer hours we owe
Lis eonlein Illations (185ti), a collection of lyrics

closing in a noble strain, and the lirst of four
vtdumcs of />« leyende des siirlts (185!), 1877,
1883), the high-water nuuk of his achievement
in lyrical epic. In 18(')2 the longlieralded Les
M iserables apjieared on the same day in ten lan-

guages—an event till then unparalleled in the
annals of letters. The ten volumes of this vast
romance reveal Hugo, no longer as in Nolre-
Dunte, an cvoker of the past, but with eyes on the
present and heart in the future. It lacks con-

tinuit.v and proportion. It is a chaos of eloquent
special (ilcading, jiolitical remini.scences, socialis-

tic prophecies, bad psychology, groU-.sque situa-

tions, false pathos, and descriptions wonderfully
vivid and absorbing. In the hurly-burly of this

lyric-epic novel we find most of the virtues and
all the intellectual vices of Hugo. Its value lies

not in its thought, but in its emotion, its lyric

cry, and its epic power of description. On the
development of fiction it had no influence, for it

belonged to a type already outworn. The same
may be .said of Lis Irarailleitrs de la m'rr (IStiti),

in which the descriptions are superb, and the
subject petty. L'homme (/ui rit (18ti!t). an his-

torical phantasmagoria of the English Court of
F.lizaheth and an unmitigated failure, closes

the fiction of the exile. .Meanwhile Hugo's
poetic muse h.id had her Indian sununer in

Chansons des rues ct des hois {1S(!5). I?ut as
the I'.nipire tottered to its fall, his inauspicious
interest in politics became once more dominant.
He wrote nuich for Lc Rappcl. a radical journal,
founded by his sons and son-in-law. but revealed
once more, in 1870. the hopelessl.v unpractical
nature of his political ideas, alike as a i)ropliet

of the people and as a member of the N.ttioniil

Assembly at Bordeaux in 1871. He resigned
his seat in ifarch and went to Bnissels, where
he barelv escaj>ed being mobbed, owing to his

defense of the Paris Commune. He was expelled

from Helgium. and soon after returned to Paris,

Here he failed signally in the elections of 1872,

though he was elected life Senator in 187(5. But
if he might not be a tribune, he was already the
]>oet laureate of the Third Republic. Of the Les
chutiments 100.000 copies were sold within a
year, several pla.vs, notably Uuii lilas. were re-

vived with success, and he rose to the new oc-

casion in L'annee terrible (1872). a noble vol-

ume of patriotic verse that made a French critic

exclaim, with just pride, that Germany had no
such poet to sing her victory as France to glorify

even her disaster.
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Hugo was now past seventy, but it is too early
to speak of his decline. He could pose as old, in-

deed, in the poems of L'art d'etre grandpere
(1877); but (Juatre-vingt-treize (1874) is the
most virile of his novels, with more intensity of
action and a truer tragic catastrophe than Xotre-
Daine or Les iliserables, though by no means
without their faults and its own. The second
part of La legende des sieclcs, if inferior to the
first, is still grand; there are passages of primary
quality in Les quatre vents de Vesprit (1881),
La pitie supreme, and even in the Philosophic
yteins (Le pape, lieligions el religion, L'une,
1878-80); the drama Tortjuemada (1882) is vig-

orous at least by starts, and in the posthumous
volumes (Le theatre en liberti. La fin de fiatan,

Toule la lyre) one comes constantly on verses
that bear his unmistakable mint-stamp.
He died in Paris. May 22. 1885. His great

age, reaching out into a new generation from an
epoch that had passed away, and was indeed more
foreign to that day than to our own, could not
but impress popular imagination, the more so as
his talent, his manner, and his [K-rsonal physique
had something of the monumental and grandiose.
Thus his death stirred an uniiaralleled wave of

popular feeling. His body lay in slate beneath
the Arc de Triomplip. His funeral became a
pageant that royalty might envy, and could not
equal. The relics of Saint Genevifeve, the patron
f-aint of Paris, were removed from the Pantheon
that it might receive the popular hero.

Despite his own belief. Victor Hugo had no
new or deep theories of life. He w-as the confi-

dant of his centurj', "the sonorous echo in the
middle of things." Personally he was vain, and
rather ignorant, if we compare his knowledge
with his pretensions. But he is Olympian in his

defects—Zeus, Apollo, and Heplia'stus turned
into one. His convictions are not important.
He thinks to proclaim an oracle and reiterates

a commonplace. But he is perhaps the greatest
compellcr and gatherer of words, the greatest
master of language that we know ; a gieat writ-
er, rather than a great author, and therefore
the more sure of an enduring democratic fame.
He has formed the rhetorical and poetic taste

of three generations of French youth. All schools
of French verse that have arisen in the last half-

cent urv have imited to call him their father.

]?IBLI0GR.\PIIY. (Eurris com/ili'tes edition de-

finitive, in 58 voLs. (Paris, 1885-1902). For
biography and criticism, consult : Sainte-Beuve,
Premiers Lundis, vol. i. (Paris, 1827); vol. iii.

(ib., 1829) : liiographie des contemporains, vol.

iv., pt. ii. (Paris, 1831) ; id., Porlrnits contempo-
rains, vol. i. (Paris, 1846) ; Heine, LwKce (Ham-
burg, 1854); Baudelaire, Notiee in the Rccucil
de poetes fran(;ais of Crepet (Paris, 1862) ; Vic-
tor Hugo raconti par tin tc'moin de sa vie (ib.,

Paris, 1803) ; Gautier, Histoire du romantisme
(il).. 1874); Rivet, Vietor fJugo chcz lui (ib.,

1878) ; Barbon.Les Grand Citoyens de la France:
Victor Hugo, sa vie, ses ccuvres (ib., 1880) ; id..

T'ic^or Hugo ct son temps (ib.. 1882) : Bire (five

remarkable volumes), Vietm- Hugo et la Rrstau-
ration (ib., 1809) : Victor Huqo'avant IRSO (ib..

1883) : Victor Hugo apres IS.io (ib.. 1891) : Paul
de Saint-Victor. Victor Hugo (ib.. 1885) : .Vss,--

line, Victor Hugo iniime (ib.. 1885) : I.esclide.

Prnpros dc tnhle de Victor Hugo (ib., 1885);
Pellissier. Mouvement littfraire au XIXc sircle
(ib., 1889) ; Bruneti&re, Evolution de la poisie

lyrique au. JlXfme siecle (ib., 1893-95) ; Dupuy,
Victor Hugo, I'homme et le poile ( ib., 1886)";
ilargials. Life of \ ietor Hugo, with Bibliography
(London, 1888) ; Renouvier, Victor Hugo le pocte
(Paris, 1892); ilabilhau, Victor ^ugo (ib.,

1893) ; Stapper, Victor Hugo et la grande poesie
lyrique en prance (ib., 1901) ; Swinburne, tstudy
of Hugo (London, 1886) ; Leconte de Lisle and
A. Dumas fils, Discours prononces pour la recep-
tion de M. Leconte de Lisle (ib., 1887). The
last volumes from Victor Hugo's pen were Post-
scriptum de ma vie, a collection of aphorisms
and impressions (1901), and La derniere gerbe,
poems 1 11)02).

HUGO OF FLAVIGNY, lla'v^.'nye' (1004-?).
A Franco-German monk and scholar, born in
Verdunois. He was educated in the Monastery
of Saint Vannes, and afterwards went to Dijon,
where, about 1090, he began his Chronicle. In
1095 he went to England, and a year afterwards
became Abbot of Flavigny. He was obliged to
leave his abbey in 1099, and though reinstated in
1100. was again forced to leave it by the hostility
of Norgaud, Bishop of Autun, and retired to
Dijon. His Chronicle is of value for its account
of the last years of the eleventh century, and ex-
tends from the birth of Christ to 1102. The
original manuscript was in the possession of the
late Sir Thomas Phillipps, the anliijuary, and
was one of the great Jleerman collection, before
he bought it. It was published by P. Labbe in
Bihliotheca Manuscriptorum Nova, and in the
Monumenta Gennaniw Historica.

HUGO OF SAINT VICTOR (c.in!)7-1141 ).

A P'rcnch monk and theologian, born probably in
Lorraine. He was educated in the Jlonaslcry of
Hamersleben in Sa.vony, and became monk in the
Abbey of Saint Victor, near Paris. I'ntil the
middle of the thirteenth century his works were
very popular. In his treatment of mo.st of the
general questions of theology he kept to the
beaten path, but his views on psychological
questions were original. There has been much
discussion as to the authenticity of certain writ-
ings attributed to him. In Acs wuvres dc Ungues
de Hainl Victor (1886) M. Haurf-au gives a list

of those about which there seems little do\ibt,
ami disregards many theretofore considered his.
Hugo's most famous book is De ftacrnmentis
Christiana; Fidei. An excellent edition of his
works was published at Venice in 1588.

HUGUENOTS, hu'g^-nots, Fr. pron. i.ig'nA'

(derivation unknown, possibly corrupted through
Ignots, Igucnols, from Ger. 'Eidgcno.<iscn. confed-
erates; according to others, a diminutive of
Hugo, H agues. Hugh). The name borne by the
Protestants of France from about the year" 1560
till their extinction as a political party in the
seventc<'nth century; in a more general sense, the
adherents of the Reformed religion before the
French Revolution. Lutlieran Protestantism in-
vaded Franco as early, i)robably, as 1520, and its

principles were warmly embraced by large nvmi-
bers of the learned classes and the nobility. Tlie
followers of the new religion enjoyed the special
protection of Margaret of Angouleme, Queen of
Xav.-irre and sister of Francis I. The work of John
Calvin (rry. ), himself a Frenchman, gave energy
and cohesion to French Protestantism: but its
strength always remained in the nobility and the
middle classes, and it never appealed to the
masses of the people as in Northern Gernianv.
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Toward the end of his reign Francis I. op-

posed the Huguenots with great severity, and

eauM'd iiMny to be liurnini. During the reign

of lienry IJ. the persecution assumed a still

severer chaTOcter, tlic Chiimbrc AnUiilc (q.v.)

being erected in 1547 for the trial of heretics.

Nevertheless the Protestants increased in num-
l>ers, and strengthened their organization. The
lirst national synod on May 2;t, l.5o!». adopted

a C'alvinistic code of eighty articles which be-

came the constitution of French Protestantism.

The influence of the Guise family, who began

to come into power in the reign of Francis I.,

now showed itself in bitter warfare upon the

Hug\ienots, whose cause was supported by the

powerful Bourbon family, the great rivals of the

<;uises. In 15(i0 the extremists among the Hu-
g\ienots. headed by La R<'naudie. a nobleman of

Perigord, conceived the plan of seizing the per-

son of the young King. Francis II.. and placing

him under the guardianship of the Bourbon
j)rinces. Tlie plot, however, known as the con-

spiracy of .\niboise, was betrayed, the King
was made secure in the castle of Amboise. and
the Duke of Guise was appointed Governor-Gen-

eral. Numerous executions and reprisals fol-

lowed, and CondO was imprisoned. The Edict

of Romorantin, in JIay. 1.560. took the prosecu-

tion of heretics oiit of the hands of the Parle-

nients and put it into those of the bishops. By
the .•\s»embly of Notables in August, it was
resolved that the whole matter of religion should

rest until the next assembly of the States-Gen-

eral. Francis II. died on December 5. 1.560,

and Charles IX., a boy of ten. nscended the

throne. The Queen-mother. Catharine de' Medici

(q.v.), being determined to take the power into

her own hands, was eomi)elIed to seek Huguenot
support against the Guises. In .Tuly. 1.561. ap-

peared an edict which freed dissenters from the

penalty of death. For the complete termination

of strife, the Court caused a religious conference

to be held at Poissy in September, 1561. between
the representatives of the two religious parties.

The chief disputants were the Cardinal of Lor-

raine on the one side, and Theodore Beza (q.v.)

on the other. The effect of th<' discussion was
merely to widen the breach between the Catholics

and the adherents of the new confession, but it

served to unite and embolden the Huguenots,
with whom the machinations of the Guises forced

Catharine into closer alliance. On .Tanuary 17,

1562. appeared an edict, giving noblemen the
right of the free exercise of their religion on
their own estates. This was followed by the
recourse to arms on the part of the Guise fac-

tion.

Violence and reprisals were perpetrated on
both sides. On March 1. 1562. a company of

Protestants meeting in a barn at Vassy for re-

ligious e.xercises. was attacked, and many of

them were massacred by the followers of the

Duke of Guise. CondC- raised the Protestant
standard at Orleans, while the Guises seized the

person of the King and proclaimed the Hugue-
nots rebels. This was the beginning of the First

Civil War. The Hugiienots were at first suc-

cessful, overran the southwestern part of the
country, and were joined by 4000 soldiers from
Germany. .\t Dreiix. however. December 10.

1562. the Protestants were defeated. The Duke
of Guise was assassinated before Orleans in

February. 156.3. and on March 19th the Queen-

mother concluded the Peace of Amboise, which
granted a large measure of religious freedom to

the nobles, but set aside one town only in every

l>ailiwick as a place of worship for the Huguenots.
The terms of the treaty were disadvantagenus
when eom])ared with the provisions of the edict of

lanunr^', 1562, and were accepted by CVmde
against the vehement remonstrances of Coligiiy

(q.v.). Catharine hated the new faith, and
formed a close alliance with the Spaniards for

the extirpation of heresy, retrenched the privi-

leges of the Protestants, and niai'e attempts upon
the liberty and life of Condf- and of Admiral
Coligny. These leaders then determined to take
possession of the King's person in September. 1567.

The Court took refuge in Paris, which Conde in-

vested: on November 10, 1567. an indecisive bal

tie was fought at Saint-Denis between Condf and
a much superior force under the Constable Mont-
morency (q.v,). and soon after CondO fell l)ack

into Lorraine, where he efTccted a junction with

an auxiliary force of 10.000 men from (Jermany,

and again threatened Paris: upon which Catha-

rine determined to conclude peace, and the Second
Civil War was terminated by the Tre.ity of l.ong-

jumcau on March 2.'?, L5(>8, which confirmed the

terms of the Treaty of Amboise. Catharine,

however, had consented to the treaty only to

gain time, and had no intention of acting up to

its terms. Plots were fnrmed airainst the lives

of Condf' and Coligny. who lied to La Rochellc,

where they were joined by .leanne d'Albret,

Queen of Navarre, and her young son Henry.
With reenforcements from Germnnv and Kng
land, the Huguenots bepin the Third Civil War.
but at Jarnac. March 1.3. 1560. they were de-

feated by the royal troops under the nominal
command of the Duke of Anjou. afterwards

Henry III., and Condf was slain after he had
rendered himself prisimer. Th"se misfortunes

greatly dispirited the Protestants. .Jeanne

d'.Mbret endeavored to reanimate them in ,nn

assembly at Cognac, and set up her son. then
but fifteen years of age. as the head of the Prot-

estant cause, Coligny became their military

leader, and having received a further accession of

troops from (Jermany. laid siege to Poitiers, but

was again defeated by the Duke of .\njou :it

Moncontour, October 3d, Fresh reenforcements

from England, 8witz.erland. and Germany en-

abled ColiLTiy to take Nlmes in 156il, and to re-

lieve La Rochelle, while La Noue obtained a vic-

tory over the royal troops at Lucon. Catharine

and her son now sought for peace, to which the
Protestants, weary of the hard contest, con-

sented. The treaty, concluded at Saint-Germain-
en-I.aye on .\uarust 8, 1570, gave to the Protes-

tants the free exercise of their religion everjwhere
except in Paris, and the possession of a number
nf strongholds,

Cath.nrine, having failed to overthrow the

Protestant cause in the open field, sought to

accomplish her object by treachery. She entered

into friendly relations with the Huguenots, part-

ly, it is true, out of fear of the Guise famiry.

After September. 1571. .\dmiral Coligny exer-

cised great influence at Court, and was received

with much show of affection by the young King
and the Queen-mother. The marriage of Henry
of Navarre, who had just succeeded his mother
in his little kingdom, to Margaret of Valois. sis-

ter of Charles IX., seemed to promise an end to

the period of civil strife. Then came the mas-
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sacre of Saint Bartholomew's Day, August 24,

1572, when two thousand Huguenots, among
them Coligny, perished. So far from effect-

ing its intended purpose, this detest^ible deed
only roused the Huguenots to take up arms
again. Tlie Duke of Anjou lost his army before

La Kochelle, and on .June 24, 1573, concluded

a peace at that place by which the Protestants

obtained complete freedom in the exercise of

their religion in the three towns of Montauban,
Ximes, and La Rochelle, which were exempted
also from the obligation of receiving a royal

garrison. Everywhere else the Huguenots were
promised freedom from molestation on condition

that they should not hold assemblies of more
than three persons at a time. A section of the

Roman Catholic nobility, at whose head was the

Duke of Alenc'on, the youngest son of Catharine,
from purely political motives, united with the
Huguenots, and their cause was strengthened by
the support of the Politiques (q.v.), the party
of compromise and peace. The accession of

Henry III., in 1574. was followed by the out-

break of the Fifth Civil War. Henry of Na-
varre, who, since Saint Bartholomew's Day,
had remained a virtual prisoner at the French
Court, succeeded in making his escape in Feb-

ruary, 1576, and, placing himself at the head of

the Huguenot forces in the south, achieved a
number of successes in Guienne. This led to the

conclusion of the Treaty of Beaulieu, Jlay 6,

1576, by which the Huguenots were granted an
increased number of places of security and par-

tial representation in the Provincial Parle-

ments. This was regarded by the Catholics as a
surrender to heretics and traitors who had not
hesitated to call in foreign aid against their

sovereign. The Duke of Alencon was won back
to the support of the Court, and under the
auspices of Henry, Duke of Guise, the Catholic

League was organized for the defense of the

Church, the extirpation of heresy, and the main-
tenance of the honor and authority of the King.
Although there were certain ulterior motives
Avhich made the League dangerous to the House
of Valois, Henry 111. for the time put himself
at the head of the movement, and at the close of

1576 assembled the States-General at Blois. The
severe measures enacted by this body against the
Huguenots kindled the Sixth Civil War (1577),
which was marked by no important engagement.
Peace was concluded at Bergerac on September
17, 1577, and confirmed by the Edict of Poitiers,

which guaranteed the preservation of the status
quo. The Seventh Civil War (the Guerre des
Amoureux) broke out in November, 1579, with
little cause, and was terminated by the Peace of

Flei.x in November, 1580. with little result.

There was now a comparatively long interval

of repose till 1584. when, by the death of thi-

Duke of Anjou (formerly Alencon), Henry of

Navarre became heir to the throne of France.
Hereupon, Henry. Duke of Guise, exerted him-
self for the revival of the League, entered into an
alliance with Spain and the Pope for the extirpa-

tion of heresy, declared the Car.linal of Bourbon
heir to the throne, and began hostilities against

the Huguenots. The results of twenty-five years
of warfare were destroyed by the Edict of

Nemours (.Tuly 7. 1585), which annulled all

previous edicts of toleration. This was followed
by the outbreak of the Eighth Civil War, known
as the War of the Three Henrvs (Henrv III. of

France, Henry of Navarre, Henry of Guise).
The Catholic League and the King put no less

than seven armies into the field, while the
Huguenots received large reenfor-ements from
Germany. At Coutras, October 20, 1587. Henry
of Navarre defeated the Catholic .\rmy, but this

was offset by the victory of Guise over the Ger-
man auxiliaries at Vimory and .Auneau. So con-
temptible had Henry 111. become in the eyes of
the people of Paris, that the entrance of the vic-

torious Duke of Guise into the city on May 9,

1588, was followed by an insurrection in his
favor. While the Duke was negotiating with the
Queen-mother. Henry III. fled from Paris, but
at Rouen in July, 1588, acceded to all the
demands made by Guise, the extermination of
heresy in the kingdom, the convocation of the
States-General, and the appointment of Guise to
the post of lieutenant-general of France. At
Blois, on Decemljer 23, 1588, Henry III. caused
the Duke of Guise to be murdered, and summoned
to his aid Henry of Navarre. In less than a year
the King himself was assassinated by .Jacques
Cl&ment, and Henry of Navarre succeeded to the
throne. The League, however, now under the
leadership of the Duke of Mayenne, the brother
of Henry of Guise, set up the Cardinal of Bour-
bon as a rival King, and, with the aid of Span-
ish troops, held its own in Paris. On July 25,
1593. Henry of Navarre formally embraced Ca-
tholicism, and in the following year gained pos-
session of the capital. The civil wars in France
were brought to an end by the Peace of Vervins
between Henry and the Spanish King, May 2,

1598. On April 13th of the same year, the Iving.

in the Edict of Nantes, guaranteed the Hugue-
nots full liberty of conscience and the preserva-
tion of their religious and civil condition. See
Henry IV.

Thovigh Henry IV.. convinced that the French
were a Catholic people and woiild never accept a
Protestant sovereign, abjured his fa-th on politi-

cal grounds, his reign was one of broad tolera-

tion, and his great Minister, Sully, was a
Huguenot. But when, during the minority of
Louis XIII., Maria de' Medici, the Queen of
Henri' IV.. assumed the reins of cnvernment. the
many privileges enjoyed by the Huguenots were
found to have created a strong party that stood
in the way of absolutism. The King took an
oath in 1614 to maintain the Edict of Nantes,
but the marriage treaties with the Spanish Court
e.\cited the apprehensions of the Huguenots to
such a degree that, in November. 1615, they
made common cause with the Prince of Condi',
who had set up the standard of rebellion. Thi?
was contrary to the advice of the most sagacious
of their own party. -Although by the Treaty of
Loudun. May 4. 1616. they obtained a new con-
firmation of their freedom of worship, the Court
now only waited for an opportunity of breaking
at least their political power. In June, 1617, a
royal edict commanded the entire suppression at
once of the Protestant Church and of political
privileges, in the Province of B<^am: but the
Provincial Court at Pan refused to register the
edict, and the matter lay over tintil 1620. when,
urged by his adviser that the time was oppor-
tune to strike decisively, the King carried the
edict into full effect by force of arms. The Prot-
estants throughout all France took alarm, and
hostilities again broke out in May. 1621. .At the
head of the Protestants were the two brothers.
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the Duke of Rolian and the I'rince of Soubise.

Their cause, however, was feehly maintained ; al-

most all the Protestant towns IVII into the hands
of the Kin;.', foree. stialafjeni, and bribery being

equally employed. By the Treaty of Moiilpellirr,

October 1». li)J2, the Huguenots lost a number
of their strongholds and the ri^ht of assembly
without permission of the Kin;;. The Court,

however, paid little attention to the stipulations

of the treaty, and when the government was in-

volved in liitlieulties in Italy, the Protestants

took the op])ortunity a^ain to rise in arms
(1G25). Soubise, with a lleot furnished by the

town of La Koehelle, more than onee defeated

the weak royal navy. Cardinal Kiehelieu, who
had a.ssunied control of the all'airs of State in

1624. was a believer in absolutism. He sought to

overthrow the Huguenots as a political force, and

fmrsued this end relentlessly. He took charge
iim,self of the siege of La Rochelle, the Huguenot
stronghold, which was taken after an heroic re-

sistance, October 28. Iti28. The fall of 1-a Uo-

chelle was speedily followed by that of Ximes,
Montauban, and all the other Protestant strong-

holds. The Peace of Alais, June 27, 1G2!>, put
an end once for all to the Huguenots as a politi-

cal party, Richelieu w.is a great statesman and
|)oliticiaii. and when the political power of the

Huguenots was broken, he eiuleavored by con-

ciliation to attach to the State these people, of

whom some were the best and most useful in

France. This policy was not changed under
Mazarin, and Colbert during his years of ])ower

restrained Louis Xl\'. fnmi persecution. After
Colbert's death, the King entered upon a rigor-

ous policy of repression, under the influence of

religious conviction. Political motives, however,
may have sers-ed to detennine the policy of
Louis XIV,: for the presence of a powerful ele-

ment in the country differing in belief and to

some extent in political theory from the generally

accepted doctrines, must have clashed with the
Orand Monarch's ideal of a nation dwelling in

peaceful uniformity under the wing of a benevo-
lent autocracy. The Huguenot.s were deprived of
civil rights, and in the southern provinces, where
Protestantism was strong, recourse was had to

severer measures. To force them into the bosom
of the Church, the people were handed over to the

mercies of a licentious soldiery. Detachments of

troops were quartered on the inhabitants, while
bodies of cavalry patrolled the cotuitry, demol-
ishing the places of worship, and in some cases

putting the Huguenot preachers to death, (See
DRAGON.\nE, ) Hundreds of thousands of Prot-

estants lied to Switzerland, the Xetherlands, Eng-
land, Germany, and the West Indies, as well as
to South Carolina, New York, Massachusetts,
and other Xorth American Colonies, The climax
of this persecution was the revocation, October
22. lliS."). of the Edict of X^antcs, which deprived
Ihe Hudienots of their last defense, and gave a
new impulse to the emigration which took the
best blood of France to strengthen her rivals.

Thousands betook themselves to the mountains
of the CC'Vennes, and continued the exercise of
their religion in secret. Among these and the
mountaineers of the CC-vennes, a remarkable
fanatical enthusiasm displayed itself, and imdcr
the name of Camisards (q.v.) they maintained
for a number of years a wonderfully suceessfnl
opposition to the forces of the gn>at monarchy.
The War of the Cevenncs, or Camisard War, be-

gan in 1702 and was not terminated initil 1705,
sporadic outbursts contiiniing until 170!) or 1710.
The suppression of the local relwllion was at-

tended with circumstances of great cruelty,

France, after the rev<x'ation of the Edict, lost

more than 200,(100 of her population, ninong them
many of wealth and position, besides a numbi-r of

the middle classes engaged in mechanical pur-
suits. The total emigration i,s variously estimated
from two hundred thousand to a million: while,
notwithstanding the many |>ersecutions, about one
million Protestants remained.
The partial repose which the Protestant.s en-

joyed for more than ten yi-ars was attenileil by a
revival of their worship. es|)ecinlly in Provence
and Dauphine. In 1724. therefore, Louis XV,,
inlhienced by political motives, issued a severe

edict against them. Tlie spirit of the age, how-
ever, now began to be opposed to persecution.

An edict in 17.52 declared marriages and baptisms
by Huguenot ministers to be null, and re(|uirc(|

the repetition of them by the Roman Catholic
clergy. Hut when, upon this, many began again
to lice from their coiuitry, the disgust of the
Roman Catholics themselves was so nuich excited

that tlie Court recalled the edict, Montesquieu
and Voltaire successfully advocated the cause of
toleration.

FRfrxcii Prote.st.xxtism ix the Xixetee.nti!
Centirv. The first movement toward toleration

of Protestantism after the revm-ation of the Eilict

of X'antes was the edict of Louis XVI.. in 17S7,

legalizing Protestant marriages. Hy the con-

cordat concluded between Napoleon and Pope
Pius VIL. in 1801, Protestantism (Calvinist

and Lutheran) and .Juiiaisni became, with Ca-
tholicism, established religions, with equal pro-
tection and a proportional measure of State sup-
port, but subject at the same time to the strictest

Government control. ]{y the concordat religion

became a part of government, and religious li)>-

erty was lost, Xo Church was permitted to make
converts from any other, though this law soon

became a dead letter with regard to the Roman
Catholic Church, The Protestant General Synod
was ptit down : particular synods could be con-

vened only by Government: undue ecclesiastical

power was given to consistories (elected presby-

terial conunittees) , tending to the disintegration

of the Church and opening the way for later

divisions. The parishes were few in number,
most of them very extensive, and more than half

of them ( 100 out of 171 ) without pastors. Under
these circumstances religion lieeame a mere form,

or simply the expression of .a political idea. The
confirmation of the young, irrespective of reli-

gious experience, was a measure of self-preserva-

tion. Brilliant exponents of Protestantism at

this time were Madame dc Stael and Renjamin
Constant,

A revival of French Protestantism from its

depleted condition after the Revolutionary period

and the subsequent political turmoil, during

which it suffered greatlv, took place )inder the

Scottish Haldanes (see HAi,n.\NE, .Tame.s Ar.EX-

axdeb, and RonERT) and the English Methodist

Cook (see Cook, Charle.s) in the early twenties.

To the revival the formation of the Rihie Society

in 1810 contributed. During this period Samuel
Vincent introduced German Protestant theology

into France, and created a liberal movement
against the narrow orthodoxj' of the revival. Ag-

gressive working being forbidden by law, there
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was much suffering for conscience' sake. In 1826

tlie Catholic Prince de Salm was exiled for liav-

ing embraced Protestantism. Debarred thus

from normal activity, the awakened Church
turned to benevoh^nt work, and the second third

of the century saw the rise of a great number
of strong benevolent and religious societies. The
Evangelical Society was founded in 18.3.3, the

Central Society in 1847, for the building of

churches. Orphanages, refuges for the blind, the

deaf, for neglected, criminal, and crippled chil-

dren sprang up in great profusion. Educational

interests took u prominent place. In 1829 the

Society for the Encouragement of Primary In-

struction among Protestants was founded. In

1833 the Prot<!stajit Guizot secured the passage of

the common-school law. In 1840 there were 677

Protestant schools, from priman,' to normal.

There are two theological faculties—at Montau-
ban, and, since Strassburg was lost, in Paris.

From this period dates also the foreign-mission

work of the Protestant Church, a historj- of al-

most unparalleled zeal and self-sacrifice. Tlie

•Society of Evangelical Missions was founded in

1822; the first missionaries went to South .\frioa

in 1829. The mission-fields are now seven in

number, in Africa, the Society Islands, and
Madagascar. In 1901 the expenditures of the

society were over 2,000.000 francs.

ProtC'itant journalism also dates from the re-

vival. Le Seiiicur, founded in 1831, enjoyed the

collaboration of Vinet. J.e Lien was founded in

1840 by the elder Athanase Coquerel (q.v.), to

counteract the growing tendency to disintegra-

tion—a vain eflort, as it proved. Tlie narrow
if profound evangelicalism of the revival pro-

duced a reaction, fostered by the liberal teach-

ings of the theological school at Strassburg,

which ended in the scission of 1842 between the

orthodox and liberal wings of the Reformed
Church, still held together by their relation to the

State. The question of tlie relations between the

Church and the State became a capita! one:

Vinet wrote a hook advocating separation, and
would have headed such a movement but for the

powerful opposition of Guizot. The learned of

that day strongly advocated it; in 1847 Lamar-
tine declared that separation would not be too

dearly purchased by a revolution. The next year

(1848) the Count" de Gasparin (see Ga.sparin,
Agenor Etiexxe) and Frederic Monod headed
the Free Church movement. In 1S49 the Union
of Free Evangelical Churches of France was
formed, based quite as much upon individual

religious experience, in opposition to the for-

malism of the Reformed Church, as ui)on the

separation of Church and State, Tliis movement,
never numerically important, barely reaching

the number of fifty churches in all France, has
vet Ix-en notable for the ability of its leaders

—

Pressense, Bersier, HoUard, the Monods—and
for its support to the orthodox, as against the

liberal, wing of the Reformed Church.
The year 18.52 saw a new im|nilse in the

Church." The Sunday-School fnion and the

French Protestant Historical Society date from
this year, and celebrated their jubilees in the

summer of 1002. From this year dates also the

movement toward the restoration of the svnodal

organization of the Reformation days, which
appears now (1903) to have almost reached frui-

tion. In 18.59 the celebration of the tercen-

tenary of the first synod of the Reformed
Vol. X.—'20.

Churches showed the deep attachment of the peo-

ple to the traditions of the past.

During all this time the liberal ferment was
working in the Church, a spirit not so much of

unorthudoxi/ as of frccilom. The attempt of the
elder Coquerel to draw the two wings together
proved sadly abortive when, in 1804, alter a
conliict of several years, the younger Athanase
Coquerel was tried for heresy, under the leader-

ship of Guizot, for having hailed Renan's Life

(if -Jesus as a sign of revived interest in religious

studies, while combating liis views as to the
person of Christ. C<Kiuerel defende<l himself nobly,

but was condemned, ijy 12 voices to 3, in the Con-
sistory of Paris, and in spite of the protest of

8000 church members of that city he was de-

posed from the ministrj', the State not interfer-

ing, as he was suffragant, not titular, pastor.

He continued to preach, however, being sujiported

by the Protestant Liberal Lnion (founded in

1860). Guizot's victory in this case nearly cost

him his seat in the consistory. At the next elec-

tion he was returned only by a majority of 8
in a vote of 2600.

In the Franco-Prussian War many Protes-

tant pastors rendered distinguished ser\'ice. At
its close the Reformed Church took up the ques-

tion of reorganization, the Lutheran that of the
inroads caused by the loss of Alsace, which
robbed it of 38 consistories and 191 parishes,

while the Reformed Churches had lost 5 con-

sistories and 26 parishes.

The twenty-ninth General Synod of the Re-
formed Churches had been held in 16.59. Six
synods held in 'the Desert' during the century of

persecution had not been of national extent. The
thirtieth synod was convoked by President Thiers
in 1872. at the instance of Guizot. The svnod
memorialized President Thiers in favor of dis-

establishment, but in vain. ,\ strong but vain
effort was made to bring together tlie two wings
of the Church. Since that time, no official synod
of the whole Church being possible, the orthodox
wing has met triennially in 'officious' synod, the

liberal wing in fraternal assembly, both bodies
electing representatives to the Permanent Com-
mittee, which alone is recognized by Govern-
ment.
Of late years, in view of the anti-Protestant

movement of the ultramontane party in the

Catholic Church, and of the rapid spread of

atheistic socialism, both wings of the Church
have recognized the importance of union, and
have earnestly sought a common doctrinal basis.

Failing in this effort, in 1899 delegates from
both bodies met in Lyons and formed a prac-

tical union for work in the League for the Moral
and Social Improvement of the Coiintrv'. This
leajnie was immediately joined by the Free and
Lutheran churches, and by the Methodist and
Baptist missionary churches. .\t the otTicious

s\-nod at Anduze. in !May. 1902, the serious effort

to find a basis of doctrinal agreement again
failed, but was prophetic of union in the near
future. At this svnod the unanimous adoption
of a, resolution asking for disestablishment placed
the Reformed Church in line with the advocates
of Church disestablishment in France.
The establishment of tlie Third Republic had

been the signal for a forward evangelistic move-
ment, to which the founding of the ^fi<!sion Pnpii-

Inire Ernnnfliriur in 1871 by the Rev. Robert
McAll, of England, contributed much. (Sec Mc-
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Au. Mission.) The law of 1878, giving full

religious liberty, opened the dour to an aetive

home-mission work, already initiated in 1872 by

the Interior Mission. Social questions have large-

Iv occupied the attention of Protestants. E. de

Pressens.-, pastor, historian, Senator, led the

movement for the purilieation of the press, a

movement which in 1902 took on new life under

the energetic action of Pastor Wilfred Monod, of

Rouen. Charles Robert introduced and advocated

profit-sharing. Jules Siegfried headed the move-

ment 'for improved WDrkingnien's dwellings;

Gide and Boyer that for business cooperation;

l/-on Say that for Sunday rest: Richard \\ ad-

dington that for labor unions. Pr. Legrain has

iH'en prominent in the temperance movement;

Pastor Robin in that for prison reform and 'as-

sistance by work;' Pastor Arbourg in that for

benefit associations; Pastor Fallot in that for

public morality. Protestant pastors have a

league for the study of social questions. A large

proportion of the "younger pastors, led by Elie

Gounelle, of Roubaix. and Wilfred :Monod, with

many of the younger laymen, arc actively pro-

moting the movement for social Christianity,

which seems better adapted than any other

movement to make a stand against the rapidly

growing anti-religious socialism. Among the ac-

tivities of these Social Christians is the founding

of -solidarities'—social settlements distinguished

not only by their evangelistic character, but by

the prominence given to 'mutuality.' to works of

economic betterment, and 'get-together' methods

of bringing class into normal relations with class.

The latest fisjures for French Protestantism

(census of 18031 put the number at 700.000. a

gain of 17().000 over the census of 1800. Of these

about .')(i0 000 are in the Reformed (Calvinistic)

Church, 80,000 in the Lutheran. 70.000 in the

Free churches, and 4000 each in the Methodist

and Baptist churches. The number of pastors

in the Reformed Church has increased from 72

to about 1200.

The career of French Protestantism has been

veT>- closely inttrwoven with the modern political

development of the country. Though a small mi-

nority, it has always been aggressive and resolute

in maintaining its' position, ilany distinguished

men have appeared in its ranks throughout its

Iiistory. In education, law. finance, and reform

it has' taken a prominent part. In the founding

of savings banks, the abolition of the slave trade,

the revival of various industries. French Protes-

tants have ever been foremost, and to-day are a

verj- infiuential element throughout France.

Btbi.ioor.\pht. The standard history in Eng-

lish is the series of volumes by II. M. Baird.

which are an admirable product of American

scholarship: Bistoru of the Rise of the Buflfienotx

of Franee (New York, 1870) : The Huguenots

and Benry of y'avarre (ib..l88fi) ; The Bugiienols

and the Revocation of the Edict of Santes (ib.,

1895). Consult, also: C. W. Baird. History of

the Buguenot Emigratinn to America (Xew

York, I'SS.i) ; Smiles. The Buguenot» in Eng-

land (American ed.. with an appendix relat-

ing to the Huguenots in America. New York,

1868) : Willert, Bcnrj/ of .Yatnrre and the

Buguenots in France (ib.. 1893), a convenient

little volume, popular in treatment ; Black-

burn, Admiral Coliany and the Rise of the

Buguenots (Philadelphia. 1869); Puaux, Bis-

toire de la reformation frantaise (Paris, 18.59-

04) ; Meaux, Lea luttea rcligieuses en France au

.WUme si'Jclc (Paris, 1870); Kcrvjn de Let-

tenhove, Les Buguenots ct ks ducux. loGOS'i

(Bruges, ISSS-S.'ii ; Durand, Bistoirc du Protes-

tantisme franfais pendant la RHolution et

I'Empire (Paris, 1902): Ffdiee. Les Protestants

d'autrefois; Vie inlMcure dcs fgliscs, mwura et

usages (4 vols., Paris, 1897-1902).

HUGTJENOTS, u'g'"*'- ^'^S- •^" op^^^. '"

five acts bv .Meyerbeer, with words by Serilie,

first produced in Paris in 1830. It is the first

of the historical, as distinguished from the pure-

ly romantic operas. The plot deals with the

persecutions of the French Huguenots in the

.M'yentccnth century.

HTJGTTENOT SOCIETY OF ABTEBICA,
The. An hercdilarv palriulic society, organized

in New York Citv on April 12, 1883, and incor-

porated on June i2, 188.5. Its objects are to per-

petuate the memory and to foster and promote

the principles and virtues of the Huguenots; to

publicly commemorate at stated times the prin-

cipal events in the history of the Huguenots;

and to collect and preserve all existing docu-

ments, inonuiiienls. etc., relating to the geneal-

ogy- or history of the Huguenots of America.

Membership 'is extended to descendants of

Huguenot families which emigrated to America

or to other countries i)rior to the promulga-

tion of the Edict of Toleration, November 28.

1787, as well as to writers who have made

the history of the Huguenots a special sub-

ject of study. The insignia of the society con-

sists of a badge, pendent from a gold dove with

spreading wines surmounted by a rising sun. and

worn on a watered-silk ribbon of white, bordered

with red. while, and blue. The badge itself i' of

gold, surrounded by a wavy, ornamental border,

and bearing on the obverse the device of Mar-

giierite de Valois. a marigold turning toward the

sun. and a ribbon with the motto. -Non Inferior*

Secutus," while on the reverse is the name of

the society, as well as the name of the member

and number of the insignia. This society has

its headquarters in New York City, where a v:il-

uable library, consisting of Huguenot books, man-

uscripts, etc.. has been collected. Tliere are

branch societies in several States and cities, no-

tably in Virginia, Pennsylvania. South Carolina.

and'Ncw- Jersey. Its publications are known as

ro;/<-c(ion.s of the Huguenot Soeietg of America.

In 1898 it celebrated the tercentenary anniversary

of the promulgation of the Edict of Nantes, at

which delegates from societies abroad were pres-

ent. and a memorial volume containing a full

account of the exercises was published in 1000.

HUGUENOT SOCIETY OF LONDON, The.

An oruaniznlion established in ISS."). by descend-

ants of tlie HuLmenot refugees. Its objects arc

the collection and puldishing of knowledge re-

lating to the history of the Huguenots. Tlie so-

ciety^consists of an" unlimited number of fellows

and' twenty honorary fellows, and meets four

times a year, with a "summer conference at some

place of historic interest. The society issues

annual volumes of "Proceedings." and has also

published fifteen volumes of church registers,

lists of aliens, and letters and dispatches.

HUGUES, ug, Dominhqct: Jean Baptiste

( 1849_) . A French sculptor, born at Marseilles.

He studied under Dumoi.t anl Bonnassieux at

the Ecole des Beaux-.^rts, and made his first sue-
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cess with a bas-relief of Homer, in 1875. His
works have frequently appeared in the Salon,
such as "Le bapteme du Christ" (1878) ; "CEdipe
a Colone" (1882); and "Jeune Romaine"
(1889); and he contributed "L'Asie" (1886) to

the decoration of the Paris Hotel de Ville.

HXTHNE, hi.i'ne, Bebxhard (1547-1011). A
German iiavijiator in the service of Spain. He
was born in Heidelberg, and by 1599 was head
pilot of the Spanish colonies of Xorth America,
whence he embarked on the Pacific with .Tuan

Fernandez (1600), to discover an outlet into

Bering Sea, as California was then considered

an island. The first voyage resulted merely in

strife with the aborigines, but the following year
Hilhne set out alone, and though he did not find

the mythical wealthy city of Anlan, which
Philip III. had bidden him seek, he explored the

Gulf of California, and made charts of it most
u-ipful to later navigators.

HiriA (hoo'ya) BIRD (Maori name) . A re-

markable bird of New Zealand {Heterolocha
Gouldi), now considered one of the starling fam-
ily, and approaching extinction, because it is

BEADS OF BCIA.

A, female; #, male.

confined to the limited forests of certain moun-
tain ranges, and is constantly pursued as a cage-

bird or as a curiosity, and also by the natives,

who regard its tail-feathers as a proper badge of

mourning. It is about the size of an American
thrush, and both sexes are glossy green-black,

excepting a white terminal band upon the tail

and the large rounded wattles at the gape, which
are orange-red. Their ivory-white bills, however,
differ to a degree unknown elsewhere among
birds. That of the female is long, slender,

curved, and hoopoe-like; that of the male only
half as long and much straighter and shorter.

Sir William Buller has described the species very
fully (Birds of Xeic Zealand, London, 2d ed.

1888). He says its favorite food is the grub of

a large, timber-boring beetle. The male bird,

with bis short, stout bill, attacks the more de-
cayed portions of the wood and chisels out his

prey, while the female, with her long, slender
bill, probes the holes in the sounder part, the
hardness of which resists the male's weapon; and
elsewhere she obtains for him grubs beyond his

reach. It is not surprising to learn, in view of

this cooperative work, that the pairs are de-

voted companions, and when one has been cap-
tured the other is easily taken. These birds nest
in hollow tree'^.

HOlCHOL, wf-ch61' fa corruption of the na-
tive name, signifying prophet, doctor). A wild
tribe of the remote Nahuatlan stock, occupy-

ing si-V villages in the rough mountain region of

northwestern Jalisco, Mexico. Despite former
missionary efforts and long continued contact
with Spanish civilization, they are said to be
living in the same state of barbarism as when
Cortes first put foot on the -Mexican soil. Their
culture is that of the well-known Pueblo type,
displaying a number of ceremonial rites, espe-

cially in connection with the Peyote (q.v.),

which they call Hikuli. They number 4000. Con-
sult Lumholtz. Symbolism of the Huichol In-

dians (Xew York).

HTJI-SHEN, hwe'shto'. A Buddhist monk
and traveler, of the fifth century. See HwEl-
Saxc.

HtriSMAN, hois'man, Roelof. See Agbi-
COI.A, KODOI.PIIUS.

HUITFELDT, hut'felt. Abild (1.540-1609).

A Danish historian and statesman. After study-
ing in Germany and France he entered the dip-

lomatic service, and finally became Chancellor
of the Kingdom. He published a long series of
volumes on the history of the Kings of Denmark
to the death of Christian III. These were after-

wards issued under the title, Denmarks Riges
Kronike (1650-52). The work is slovenly in

stj'le and uncritical in its judgments, but pre-

serves many valuable documents.

HXTLAKXT KHAN, hoU-lii'koo Kan. See Mon-
gol Dynasties.

HULTJA. In the mythology of Northern
Germany, a spiritual being corresponding to the
Berchta of Southern Germany and Switzerland,

and the Frigga of Scandinavian mythologj'. As
goddess of death, she goes at the head of the

troops of ghosts. To her the souls of dying chil-

dren betake themselves. She flies through the

air with her attendants, bringing fortune to the

good and misfortune to the evil. She sometimes
has witches among her followers. See Bebchta;
Fretj.\ and Fbigga.

HULEH. See Mebosi, Watebs of.

HULL. The capital of Ottawa County, Que-
bec, Can., on the Ottawa River, opposite the
city of Ottawa, with which it is connected by a
suspension bridge (Map: Ontario, H 2). Lum-
ber industries and large pulp and paper mills

occupy the inhabitants, who are mostly French
Canadians. Iron is mined in the neighborhood.
The town was almost totally destroyed by fire

in 1900, which also wrought considerable de-

struction in Ottawa. 3000 buildings in all being
burned. It has been rebuilt. Population, in 1891,
11.264; in 1901, 13,988.

HULL, also known as KiNGSTON-tjpoN-HrLL.
A seaport. Parliamentary and municipal bor-

ough, and civic county in the East Riding of
Yorkshire, England, at the confluence of the Hull
with the estuarj' of the Humber, 20 miles from
the Xorth Sea, and 41 '-j miles east-southeast of

York by rail (Map: England, F 3). The town
stands on a level plain amid uninteresting sur-

roundings. The modern portion has spacious,

regular, and well-paved streets, while the old

quarter, which serves as the business section, has
narrow crooked lanes, and is very crowded, form-
ing an irregular peninsula. Among noteworthy
public buildings are Trinity Church, founded 1412.

a decorated and perpendicular building, one of

the finest parish chvirches in England ; the town
hall, the new exchange, corn exchange, and
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market hall; there are statues of William III.,

erwted 1734, and of Bishop Wilhcrforce, who
was bom at Hull. The ehief edu<'alional cstab-

Jislmii'iils are tlie graimnar schiiol, founded in

1486; the Trinity llouse nautical scliool, ITKi;

C'ogan's charity school for f:irls, 17tJ3; the Hull

and Ivast Hidinj; Colle'.'e. the Hoyal Institution,

the literary and philosophical inslilutc, me-

chanics' institute, technical school, and school

of art. There are numerous charitable endow-

ments. The municipality possesses property

worth .*.">.()00.000, wliich exceeds the ratable

value of the town. It owns the markets, tram-

ways, electric lightinfr, a profitable watcr-.sup-

]ily from springs, and maintains parks, free

libraries, pul)lic liaths and wash-houses, lire bri-

gade, crematorium, sanitarium, cemeteries, ref-

use destructor, and disinfector.

Hull is the third port of importance in the

kin-rdiim, and has an extensive coasting, fishinft.

and foreign trade. It has regular communica-
tion with (Jermany, Kussia, Holland, lielgium,

Scandinavia. Denmark, the United States. India,

and .\u.stralia, and is the seat of a United States

consul. It exports the woolen and cotton goods

of the midland counties, coal. oil. machinery, and
mill work, and imports cattle, grain, timber,

wool. flax. hemp, tallow, pitch, etc. It has

capacious docks covering '200 acres; its shipping

comprises 235 sailing and G32 steam vessels, with

a total of over 228.400 tons, and a fishing fleet

of .500 boats. An average of COOO vessels enter,

and clear a gross tonnage of 0.100,000 annually.

The average ann\ial value of its exports during

tlic live vears ending in 1000 was .$100,000,000,

and of it's imports. .'?li;0,000.000. Oil-mills, iron

ship-building yards, engineering-works, foundries,

rope and sail making, tanneries, breweries, chem-

ical and color works, and the many industries of

a large seaport, afford employment to thousands

of workmen.
The town is governed by a mayor, 14 aldermen,

42 councilmen, a recorder, and a sherifT. It

sends three members to rarliamcnt. Originally

consisting of Jlyton and Wyke. two villages, as

Myton-Wvke, it developed into an important

port shortly after the Conquest. In 1208, struck

with its advantages as a port, Edward I. pur-

chased it, renamed it Kingstoii-upon-HuU, and

gave it the charter of a free borough. Its

fisheries and trade prospered under the enter-

prise of its mercliant princes, the De la Poles,

and in 1339 it supplie<l Edward III. with 16

ships and 466 seamen for his nrmoment against

Erance. In 1.588 it furnished Elizabeth with

ffiOO and 800 men against the Spanish Armada.
It adhered to the Parliamentary cause during the

Civil Wars, and the Governor, refusing to admit

King Charles, precipitated hnstilities: it suc-

cessfully resisted two long sieges by the Royal-

i^-ts. In 1.534 it was made the seat of a suffragan

liishop. and again in 1891. After the fifteenth

century its commercial importance increased

vith its imports of fisli from Iceland; it was one

of the first ports to engage in, and until late in

the nineteenth century was the head(iuarters of

the whale fisherv. Population, in 1801.29.500; in

1851. 34,700; in 1891, 200.500: in 1901. 240.000.

The annual death-rate averages 19.6 per 1000.

Consult: Svmons. nuUiyiia, or Seleciion.i from

Local IJisfnry (Hull. 1872); Sheahan, History

of TIull (Beverlev. 1864); Freeman, English

Totcus (London. 1883).

HULL, Chables IIenby ( 1864— ) . An Ameri-
can scholar, born at Ithaca, N. V. He graduated
at Cornell University in 1880, and then stuilied

at the universities ol tJiittingen. Halle, and Her-

lin. He was apjiointed assistant professor of

political economy at Cornell, and in 1901 pro-

fessor of American history. He edited The
Economic Wrilinys of Sir ^Villiam Petty, which
was brought out by the University Press at Cam-
bridge, England.

HULL, Isaac (1773-1843). An American
naval ollieer. He was born at Derby, Conn., be-

came a cabin boy on a merchant vessel at the

age of fourteen, soon showed great a|)titude for

the handling of a ship, and before he was twenty-

one was placed in command of a merchantman.
In 1798 lie entered the United Stat.es Navy as

lieutenant, si-iving for several years on the Con-

stitution, and becoming first lieutenant in 1801;

and, after distinguisliing himseli against the

French at Port Plate, Haiti, participated, as
commander of the .tr^ii.s-, in the war with Tripoli.

He became captain in 1800, and at the opening
of the \\ar of 1812 was in command of the Con-

stitution. While on his way from Annapolis to

New York in .luly, 1812. he escaped by masterly
seamanship from a ISritish squadron of five

strong men-of-war. which pursued him for three

days. On August 19tli he fought his cclclirateil

engagement with the Guerricrc, a slightly weaker
British frigate, which after a brief conflict was
forced to surrender. (See Constititio.v, The.)
In this battle his seamanship is pronounced by
naval critics to have been almost perfect. The
victory was the first obtained by the Americans
over the British in this war, and aroused the

greatest enthusiasm throughout the I'niled

States. Subsequently he was a member of the

Naval Board, was at the head of the Boston and
New York navy yards, and as commodore, was
in command for a time of squadrons in the

Pacific and the Mediterranean. He is regarded
by naval critics as the ablest single-.ship com-
mander on either side during the War of 1812.

HULL, William (17531825). An American
soldier. He was born in Derby, Conn., graduated
at Y'ale in 1772, studied law at Litchfield. Conn.,

and was admitted to the bar in 1775. In -Tuly,

1775. soon after the outbreak of the Revolution-

ary War. he entered the American Army as a cap-

tain, and served thereafter until the close of the

war. taking part in the battles of Trenton. Prince-

ton. Saratoga, and Monmouth, leading a column
in the assault on Stony Point, and rising (August,

1779) to the rank of lieutenant-colonel. After

the war he removed to Newton. Mass., became
major-general of Massachusetts militia, and was
elected to the State Senate. In 1805 he was ap-

pointed, by President .Tetferson. to the Governor-
ship of the Territory of Aliehigan. which position

he held until 1812. when be was r:iiscd to the

rank of brigadier-general and placed in coinniand

of the Northwestern Army. He joined his troops

at Dayton on May 25th. and led them through
the wilderness to Detroit, where he arrived on

,lulv 5tli. bavins heard three days before of the

declaration of war against England. On the 12th

he took the offensive and crossed over to Sand-

wich. Canada, but wasted time in issuing futile

proclamations, and. soon becoming alarmed, re-

crossed to Detroit. On August 16, 1812. intimi-

dated by the aggressive movements of the British
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General Brock, he surrendered without making
any real attempt at resistance. A general out-

cry was raised against Hull, and finally, on
March 26, 1S14, a court-martial, assembled at
Albany, X. Y., sentenced him to be shot. This
sentence was approved by President Madison,
who, however, remitted the punishment. There
has since been much controversj- over Hull's case,

but it is now pretty generally agreed by histo-

rians that though he surrendered with unsoldier-

ly alacrity, and might possibly have preserved De-
troit and his army altogether, the blame for his

surrender must rest fully as much with the Ad-
ministration as with himself. Consult: Hull, De-
fense of lirigadier-deneial Uull, xcith an Ad-
dress to the People of the United States (Bos-

ton, 1814) ; Forbes, Report of the Trial of Briga-
dier-General Hull (New York, 1814); and the
somewhat biased Revolutionary Services and
Civil Li/e of Gen. 'William Hull, Together with
the Histor;/ of the Campaign of ISl.i, hy James
Freeman Clarke (New Y'ork, 1848), by Maria
Campbell. Hull's daughter.

HXJL'LAH, Jonx Ptke (1812-84). An Eng-
lish musical composer, teacher, conductor, and
lecturer. He studied the organ and piano under
\\'. Horsley, and singing under Crivelli at the
Royal Academj" of Music. He was one of the

most important factors in modern English mu-
sical life, and accomplished more for the cause of

music among the masses than any other English
musician of the century. In 1840, while pur-
suing his studies in Paris, he was much im-
pressed with the French system of tuition, and
upon his return to London in 1841 prevailed

upon the national education committee to permit
him to use a modification of it in his singing
school for schoolmasters, which he inaugurated
at Exeter Hall. His ideas and reforms met with
determined opposition from th-.> very beginning,
but notwithstanding it is recorded that in the
twenty years from 1840 to 18t>0 over 2.5.000

people availed themselves of the advantage of

his classes. In 1847 his pupils and friends built

and presented to him a building known as Saint
Martin's Hall, in which his pupils could give
their public performances. He held appointments
as professor of singing at Kings. Queens, and Bed-
ford colleges, and succeeded Horslev, in 1858. as
organist of Charter' House. From 1870 to 1873 he
led the Royal Academy concerts, and for several
years conducted the annual concert of the metro-
politan school-children, held at the Crystal
Palace. In 1872 he was appointed Government
inspector of training schools. Besides three
operas, which have hut a local significance, he
was the composer of many successful and widely
known part-songs, motets, anthems, and songs.
His published writings cover every phase of mu-
sical art and aesthetics, and include: .4 Grammar
of Vocal Music (184.3) ; .4 Grammar of ifusical
Harmony (1852); A Grammar of Counterpoint
(lSfi4» ; The History of Modern Music (1862) ;

The Third or Transition Period of Musical His-
tory (18G5): The Cultiration of the Speaking
Toicc (1S70); Music in the House (1877). He
received the degree of LL.D. from Edinbiirgh
University: was elected member of the Cecilia
Society of Rome, and member of the .\cademy of
Music in Florence. He died in London.
HTTLL HOTISE. .\ social settlement, situ-

ated at 33.i South Halsted Street. Chicago. It
has been a leader in the social settlement move-

ment in the United States. The old residence of
Charles J. Hull, used as a junk-shop and tene-

ment-house in the midst of a foreign and poverty-
stricken population, was repaired, beautified, and
opened as a settlement in 1889 by iliss Jane
Addanis (q.v.) and ^liss Ellen Starr. All the
usual features of a settlement are maintained:
new buildings have been added, including a coffee-

house, a children's building, and a gymnasium.
The distinctive features are its attractive build-

ings, its close connection with the life of the
Nineteenth Ward and with social work in Chi-
cago, its large constituency, and the broad inter-

ests of its residents, who have held State or city

offices such as factorj- ins[)ector3 or street in-

spectors, or who have been students conducting
special investigations. See Social SETTLEilEXTS.

HTTLLIKT, u'laN', Piekre Augustin, Count
( 17.J8-IS41 ) . A French general of the First Em-
pire, born in Paris. He was one of the leaders
in the attack on the Bastille, and tried to rescue
Delaunay. He took part in all the great days
of the early Revolution ; but M-as too moderate
for some of his fellows, and was imprisoned dur-
ing the Terror. On liis release he entered the
Italian Army, and in 1790 became Bonaparte's
adjutant-general. He was appointed president
of the military court which sentenced the Duke
d'Enghien (1804), and he wrote, in the attempt
to shift the blame on Talleyr.ind. Explieatioim
offerles aux homtnes impartiuux, etc. (1823).
He was made count in 1809, commanded a divi-

sion under Napoleon, was one of his most trusted
servants, and in 1812 was Governor of Paris.

When the Emperor was sent to Elba, Hullin
tried tc ingratiate himself with the new regime,
but failed. In 1815, during the Hundred Days,
he was again Governor of Paris, but afterwards
was banished to Brussels and lived for a time
at Hamburg. He was pardoned in 1819, and re-

turned to France.

HtlLLMANN, hyl'man, Kabl Dietrich
(1765-1846). A German historian, born at Erde-
bom, and educated at Halle. He became in 1797
professor of history at Frankfurt-onthe-OUev,
and in 1808 at Kijnigsberg. Ten years afterwards
he was made the first rector of Bonn, and began
his important service to that university. His
principal works are: Deutsche Finansgeschichte
des Mitlelalters (1805); Geschichte ries I'r-

S'prungs der Regalien in Detitschland (1806);
Geschichte dcs Vrsprungs dcr Stande in Dcutsch-
lund (2d ed. 1830) ; Geschichte des hyzantin-
ischen Handels (1808); Staatsrecht des Alter-

tums (1820) : Das Stadtewesen des Mittclaltera
(1825-29), his most valuable work; Riimische
Grundperfa^sung (1832); Staatsvcrfassung der
Israeliten {lS3i) ; Handelsgeschichte der Griechen
(1839); Griechische Denkiriirdigkeiten (1840);
and Geschichte des Vrsprungs der deutschen Fiir-

stenn-iirde (1842).

HTJL'SEAN LECTTTBES. A course of lec-

tures given annually at Cambridge, founded by
the Rev. John Ilulse. of Ehvorth. in the County
of Chester. He was educated at Saint John's
College, Cambridge, and at his death, December
14, 1790, bequeathed the bulk of his property to
his university. His will provided for the found-
ing of two divinity scholarships in Saint John's
College, the Hulsean prize, the ofl^ce of Christian
advocate, and that of Hulsean lecturer or Chris-
tian preacher. By a statute confirmed by the
Queen in council in 1860, the office of Christian
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advocate was changed into the Hulsean professor-

ship of divinity. The ollice of llulsuan lecturer,

or prcaclier, is an annual one; and the duty of

the lecturer is to |)reaeh not fewer than four,

nor more than si.\ sermons before the university

in the course of Ihe year. The list of llulsean

lectures, from their he^iiniiiufj in 1820 down to

1893, is given in Hurst. lAlera'ure of Theology,

pp. 32-34. To which add: 1804-95, A. Barry, The
Kcclcsiasticnl Kxpnnsion of Enyland (1895);
1896-97, S. Cheetham, The Mysteries, I'aiinn and
Chrislian (1897): 1898-99, J. M. Wilson, The
(lospel of ihe Atonement (1899) ; 1900-01, F. U.
t'hase. Credibility of the Book of the Acts of the

Apostles (1902).

HULTSCH, Fkiedrich (1833—). A German
philnli);,'isl, liurn in Dresden. He was educated

at Leipzij;, wliere he taught in the Nikolaischule,

and after several years at Zwickau liecanu- pro-

fessor in the Kreuzschulc of Dresden, of which

he was rector from 18liS to his retirement, in

1889. Hultsch's especial study was ancient

mathematics. He edited the Scripfores Metro-

logici (1864-G6); Ueroiiis fleometriea ct Stereo-

metriea (18fi4); Poliihii Hisloria: (1807-72);

Pappus (1870-78). for a large part of the text

an edilio princcps; and Aulolyei ile Sphwra
qucF Moretur Libtr (188.5) ; and wrote the very

valuable Griechische und romische Metrologie

(1862, 2d ed. 1882): Die Elemente der

agyptischen Teilungsreehmimj (1895), and Die

Gewichte des Altertums (1898).

HUMAITA, w-ma'(^-tii'. A town and fort of

Parajruay, situated at the southwestern end of

the country, on the river I'arajniay. near its con-

fluence with the ParaiiA (Map: Parafjiiay, F 9).

Duriuf; the War of the Triple .\lliance it was be-

sieged for over a year by tlie forces of Argentina

and Brazil, and finally surrendered in 1808. Tlie

fortitii-ations were raz<'cl at the end of the war
(1808-70). The surrcnmding region yields rich

crops of cotton, tobacco, cofTec, and sugar. Popu-
lation, about 4000.

HUMANE ASSOCIATION, American. A
federation of s(]cieties of the L nited States for

the prevention of cruelty to animals and children,

formed at Cleveland. Ohio, in 1877. at a meeting
held to consider the maltreatment of animals in

transit between the East and West. It became
a national organization, whose purpose was at
first to deal with inter.state traffic. It sent rep-

resentatives to induence legislation at Washing-
ton, and its agents investigated the abuses which
prevailed on lines of railways transporting cat-

tle. It offered a prize of $5000 for the best model
of a eattle-car that would make possible the feed-

ing, watering, and resting of cattle in transit,

as the result of whi<'h many improved cars were
brought into use. In 1884 it won a suit in Mas-
sachusetts against two leading railroads for vio-

lation of the law. thus establishing an important
precedent. For many years its purpose has been
that of a federation of all local humane societies.

It carries on considerable work of an edtieational

nature. It has instituted inquiries in the United
States and abroad on the subject of vivisection

in the schools and colleges. Prizes were offered,

in 1900, to college and medical students, for es-

says on vivisection, its abuses and their remedy.
Its most recent undertaking is the raising of

money to organize humane societies in States
where thev do not now exist. The secretary is

Francis H. Rowley, Brookline, Mass. See Cbuel-
TV TO CiiiLDBEx, and Cruelty to Animals, Pre-
vention OF.

HUMANE SOCIETY, Uoyai.. An organiza-
tion lor the recovery of persons apparently
drowned, founded in England in 1774. It main-
tains receiving houses in appropriate places

along the Thames, anil near canal banks, and in

various parts of London. The chief station is

on Serpentine Hiver in Hyde Park, on ground
given by George HI., and was erected in 1794.
The .seal of the Society bears the uniipie motto,
Laleat iSeintillula Forsan ('a small spark may
jierhaps lie hid').

HUMANISM (frcjm human, OF.. Fr. humain,
from I.at. Iiiiinanus, relating to man, from homo,
OLal. hctiiu, man ; connected with AS. guma,
man, Gk. x*'*'>'i chlhon, Skt. ksam, earth). A
name applied to tl>e literary movement at the
elos(> of the Middle Ages, whose object was the
revival of the pagan learning of classical an-
tiipiily. rile humanists from the beginning
divided into two divergent schools, one of whicli

sought to engraft the classical learning on the
tree of Christianity, while the other endeavored
to revive not mendy the literature of classical

antiquity but, through this, the pagan spirit of

the ancient heathen cults. The first humanistic
movement began in the fourteenth century in

Italy, where the political and social develop-
ments were preparing the way for a dejiarture

from media'val traditions. The numerous small
Italian States, despotic and republican alike, fa-

vored the development of individuality at a time
when feudalism (q.v. ), still in existence in other
parts of Kurope, gave less opportimity for the
exerci.se of individual activities. The ferment
of Italian ]iolitics gave the individual freer play,
and the sense of personal independence was ra])-

idly tending to looser social and political ideals.

Paganism in Italy, though overpowered, had
never been completely exterminated. It had
lived on in popular legend and retrospective pride
of race, and in countless associations connected
with the Roman Forum, the Coliseum, and other
historic monuments. But these survivals from
ancient Kome were an insignificant moment in

mediaeval Italian culture: the pagan past did not
seriously inllucnce men's minds till new social

and political conditions had prepared the way
for the revival of classic;il Ideals. (See Kenai.'<-

.sance.) The exile of the Papal See from Rome
for nearly three-quarters of a century (see Avi-
gnon) must also have acted as a removal of
the great check against the recrudescence of.

paganism. In the fourteenth century all Italy
was astir with the new life. Dante, as is

shown in his homage to Vergil, felt the new im-
pulse. Petrarch, who may be regarded as the
first Christian humanist, threw himself into the
van of the new movement. His passion for an-
tiquity and his intolerance of certain forms of
medi.Tvalism were boundless. He devoted great
energv' to the discovery and rescue of Latin
mantiscripts. to the collection of old Roman coins

and other antiquities, and to scathing denuncia-
tion of scholastic philosophy, jurisprudence, and
medicine. But while the niedi:rvalist had looked
forward to an immortality beyond the grave, the
pagan humanist would be satisfied with nothing
less than an earthly immortality, achieved by
poetry like Vergil's and prose like Cicero's. And
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as the literary style of the Augustan age (q.v.

)

became the sole model for the writer, so the spirit

of antiquity, with its sensuous attitude toward
life ami nature, its unqualified seoularity, its

abandonment to the charm of things seen and
temporal, controlled the humanists' thought and
conduct.

A second humanistic movement—more proper-

ly called humanitarianisni—came to its culmina-

tion in Comte's (q.v.) worship of humanity. It

finds in man the highest and worthiest object of

esteem and reverence, and is hostile to any theory

which places the divine outside of the human.
It is dirt'erentiatcd from the pagan Renaissance
attitude most markedly by its placing the golden

age of man's development not in the past, but in

the future.

Consult: Burckhardt, Die Cultur der Renais-

sance in Italien (Basel, 1860; 3d ed. 1877-78),

English translation by Middlemore (London,
1878 and 1891) ; Voigt, Die Wiederbelebung des

klassischen Altertunis oder das erste Jahrhun-
dert des Humanism us (Berlin, 1859; 2d ed. 1880-

81) ; Symonils's (q.v.) works on the Renaissance,

epitomized by Pearson in A Short History of the

Retuiissnnce in I tali/ ( Xew York, 1893) ; Owen,
Skeptics of the Italian Renaissance (New York,
189.'?) ; Jebb, Humanism in Education. Romanes
Lecture (London and New York, 1899) ; Pastor,

History of the Popes (London, 1891); Einstein,

The Italian Renaissance in Enyland (New York,

1902) ; Gasquet, The Eve of the Reformation
(London, 1898).

HUMANITARIANS (from Lat. humanitas,
humanity, from humnnus, human). The name
assigned to the several classes of anti-Trinitari-

ans, who regard Christ as a mere man. and re-

fuse to ascribe to Him any supernatural charac-

ter, whether of origin or of nature. Theodotus
of Byzantium, called the Tanner, a Monarchian
(q.v.), is said to have been excluded from the

Church by Victor, Roman Pontiff (189-198), be-

cause, having denied Christ in time of perse-

cution, he afterwards defended himself by declar-

ing that in so doing "he had denied not God, but
man." A contemporary and probably an associate

of Theodotus. Artemas, taught in like manner
that Christ was a mere man. Theodotus and
Artemas probably represent a school or sect at

Rome, and were the first to formulate the doc-

trine, so far ns known. (See the articles SociNUS;
Umt.\ri.\msm. I The name humanitarian is also

sometimes applied to the disciples of Saint-Simon
(q.v.). and in general to those who look to the

perfectibility of human natiire as their great

mora! and social dogma, and ignore altogether

the dependence of man upon supernatural aid,

believing in the all-sufficiency of his own innate

powers.

HUMANITIES. A term now employed pri-

marily to designate the study of the classical

literatures of Cjreece and Rome, and the various
sciences which deal with them, such as gram-
mar, classical philology', etc.: but sometimes sec-

ondarily it includes all 'culture studies' in con-

trast to professional studies. Cicero. A\ilus

Gellius, and other Latin writers used humani-
tas in the sen'^e of cultiire becoming to a

man and gained by the study of the great mas-
terpieces, mostly of Greek literature, but not
exclusive nf Roman. The scholastics adopted
the term especially in the form of literce humani-

ores (the more humane letters), but gave it a
different emphasis by placing it in contrast and
in subordination to divinitas (divinity or theol-

ogy ) . This contrast gave to humanity an enlarged
meaning, including all forms of secular learning.

The humanistic movement (see Humanis.m) re-

stored the word to its Ciceronian significance.

But when the narrowness of humanism in regard-
ing the study of the ancient classics as the means
par excellence of gaining humane culture came
to be appreciated, and when other sciences of
liberal character arose, the term humanities began
gradually to take on a larger meaning, and it is

now used by some authorities to include all ])hil-

ological study, together with history, philosophy,
political science, economics, and all other sciences

which concern themselves with human civiliza-

tion. In the Scotch universities, however, the

singular, 'humanity,' is used to designate the

study of the Latin language and literature.

HUMANN, hoo'man, Karl (1839-96). A
German engineer and archaeologist, born at Steele.

In 1861 he gave up his studies, as he was or-

dered south because of his health. In Samos
he made successful excavations of the famous
Temple of Hera. In 1862 he built Sir Henry
Bulwer, English Ambassador at Constantinople,

an island palace ; two years later was employed
by the Turkish Government to survey Palestine

for a railroad from .Jaffa to .lerusalem ; and,

after a trip to Egypt, mapped out the Eastern
Balkans, after surveys ordered by Fuad Pasha. .

But besides the name he made for himself by
these maps, and by engineering in Northern Asia,

he got fame for his excavations at Pergamus
(1878-86); was made honorary doctor by the

University of Greifswald, director of the Museum
of Berlin, and Privy Councilor ( 1894) . His later

excavations were at Senjirli, in Northern Syria,

at Tralles, and Magnesia. With Conze. Bohn,
and others, he published Die Ergehnisse der Aus-
yrahunyen zu Pergamon (1880-88), and with
Puchstein, Reisen in Kleinasien und Nordsyrien
(1890).

HUMAYUN, htrn'ma-yijon'. A Great Mogul
of India, son of Baber and father of Akbar. He
came to the throne in 1530. but after ten years of

successful warfare was defeated by the Afghan
iSher Khan and driven from India. He took

refuge at the Court of Persia, and with a Persian

army returned in 1555. and recovered control of

Delhi and Agra. He died at Delhi, where a great
mausoleum was built for him.

HUM'BER. The continuation and estuary of

the rivers Ouse and Trent, between the English
counties of York and Lincoln (Jlap: England,

G 3). It is 38 miles long and from 1 to 7

miles broad, with Hull on its north shore and
Great Grimsby on the south. It was the entrance

for the Norse invasions of the ninth and tenth

centuries.

HUMBERT I. (Ital. I'mberto) (1844-1900).

King of Italy from 1878 to 1900. He was the

eldest son of Victor Emmanuel II. and .\delaide.

Archduchess of Austria, and was born at Turin,

March 14. 1844. At an early age he obtained

an insight into political and military life imder
the guidance of his father, during the war
of 1859, although he was then too young to

take an active part in the struggle. He was
more closely connected with the process of

the unification of Italy which followed. In July,
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1862, he viaiti'd NnpK-n uiul I'lilcrnio, wliore he
shnrcd the pupuluritv uf iiurihuldi. \\ lien the
war hftwfcn l'rii>»iii und Austria was iiiiiiiincnt,

Humbert was dispatehed tu Paris tu aseiTtain

tho sentiments of the l-'rcnoh Uuvernmciit in ref-

erence to the alliancv lietwivn Italy and I'rus-

sia. On the outbreak of ho.itilities he liastened

to take the liehl; obtained the command of a
division of tJeneral t'iahiini's anny. with the rank
uf lieutenant -;:eiHral ; and tonk a i;allanl part
in the battle of L'ustozza, June 24, IStitJ, cover-

ing' the retreat of the Italians by brave and skill-

ful tactics. In 18t>S he married his cousin, the
Princess Marguerite of Savoy. He succeeded to

the throne on the death of his father, Janu-
ary 9, 1878. He showed great bravery dur-
ing the cholera epidemic in 1884, and •grained

in |M)pular esteem by his visit to Naples at that
time. In 1887 tiie lorcijoi policy of the (iovern-
nient resulted in the Triple Alliance between
Italy, Austria - 1 lun^'ary, and (iermany. Tlie

colonial [policy of the country was not so suc-

cessful, however, as the Italian troops met with
great reverses in Abyssinia in 1887, and again
in 18!I5. In 18!'8 a conunercial treaty was con-
cluded with Krance. but thrcnijihout Humbert's
reign the country sulVcrcd under tinancial depres-
sion and heavy taxation. Toward the end of his
reign King Humbert lost some of his fonncr
popularity. An anarchist attempted to assas-
sinate him before the gates of Kome in 1S'J7. but

^failed. Tlin-c years later, however (July 29,
liHlO), Humbert was shot at and mortally wound-
ed by another Italian anarchist, Uresci. who had
come from the United States intent <m this act.
The King died almost immediately. Humbert wa.s
succeeded by his only son, Victor Emmanuel III.

See Italy.

HUMBERT, cN'bAr', Ferdinand (1842—). A
Vrench painter, horn in Paris. He stmlied with
Picot. Cabanel, and ICugfne Fromcntin. His
first appearance in the Salon was in ISO.i. with
"l.a fuilc de Neron." Pesides portraits, he
painted numerous canvases upon religious or
historical subjects, such as "1^ Christ il la
t'olonne" (1875), which is now in the Orleans
Mviscum. and "Pro Patria," a decoration for the
Panthfon (1880). He was awarded several
medals, ami was made an ofTieer of the Legion
of Honor.

HUMBERT, Hr.sTAVE AMCnfiE (1822-94). A
Frenili juii-t and politician, born at Metz. He
studied law in Paris, and gave private lessons
both before and after he was under-prefeet of
Thionville (184851). He was professor of Roman
law at Toulouse, and thence entered politics in
1871 on his election to the Chamber of Deputies.
Humbert took a prominent part in debates on
legal questions, became a leader of the Republican
Ix-ft in 187."i. was transferred to the Senate, and
in Freyeinet's Cabinet (1882) was Minjster
of .Tustiee. In 1800 Humbert left his post as
vice-president of the Senate, and became presi-
dent of the chief court of accounts. He wrote:
Ensai stir Ics financru rt In compniihititf piihlique
rhe: les Romnins (1887), and Orrinnt.ialion de
Vempire romnin (1802). His connection with
the great Humbert swindle, carried through by
his son. Frederic, and his daughter-in-law, FrC-
di'ric'i wife. i< problematic.

HUMBLEBEE. See Bumblebee.

HUMBOLDT, lifim'b.Mt. dcr. /iron. Inim1).*>lt.

Ai>;.\A.M)KK, liaron von ( 17(i9-1859) . A Orman
naturalist and traveler. He was born in Berlin.

September 14, 1709. His father, who dieil in

1779, was a chand>erlain to (he King of Prussia;
his mother was of ISurgundian descent, anri his

youthful life was spent in the old Castle of Tegel.
near Potsdam. He studied, in company witli hi>

brother Wilhelm (((.v.), first under private tutor-,

then at the universities of KranUfort-onthe-Odti
Berlin, and Gottingen. His [)relercnee for scini

title studies was strongly manifested in his earl>
years, ami liighly developed by the inlluence oi

lilunienbach and other university instructor^.

During his residence at Giittingen ( 1788 and
1780) lie nuide gecdogical examinations in the
Harz Mountains and Rhine Valley, which resulted
in his first important publication, I'lber die
llasalle am A'/uin, iirbst L'ntirsucliuni)cn UbtT
Si/riiit mid Itiixiiiiit dcr Allen (1700). In

1790 Humboldt made a tour through France,
the Xetherlands. and England, in company willi

(ieorg Forster, already eminent as a .scientific-

traveler, whose intluence was strong in shaping
the younger man's career: and in 1701 he en
tered the Academy of Mining at Kreilu-rg. Sax
ony. where Werner was then professor of geol-

ogj'. His eight months' residence at Frci
berg gave him materials for several technical
papers in ehcmi>trv and ]iliysies. and for some
nmre elaborate essays, especially those upon the
eryptogamous plants of the mines (Floia Siih-

linaiitn Frihciiicnxis, etc.). In consequence hi-

was soon (1792) appointed superintendent of

mines in the princijialities of Bayreuth and An
spach, and resided for the next thri'c years at

liayreuth. The breadth of his interest and re-

searches at this period is exemplified by his work
and speculations on the nature of muscular aiiil

nervous force, entitled Vcrsucliv iibcr die tjcn i:li

}fusf:el- und Xertwnfaaer, nrbat Yrrmutuniim
iibcr den chcmischcn ProzcsH dcs Lcbms in dir
Tier- und P/lanzrnirrIt (1707).
The desire for larger freedom, and especially for

exploratory travel, led Humlioldt to resign his
ofTiee in 1707. He had alrc:i<ly in 170.5 wandenil
about the Alps, studying geology, but further
inteniled journeys to Sicily and up the Nile were
prevented by political obstacles. The next thn-e
months were spent at .Tena. in intimate associa-
tion with Goethe. Schiller, and the men at the
\iniversity, who then made an extraordinary circle
of intellects; and here he began to plan for the
great journey to Spanish .\merica with which his

fame is now most closely associated. In Paris he
made the acquaintance of a talented young Frenc-b
botanist. .\inu' Bonpland. who joined in his plans
and was destined to be his principal eolaborer.
Meanwhile Humboldt was incessantly at work.
:;nd the years 1707-00 witnessed the publication
of many notalde contributions to science, among M
which those pertaining to the composition of the V
atmosphere were particularly notable. Many of
these were brought together in his book Ver-
Huche iibcr die rhemixche Xcrlrqunq des Lufl-
kreises (1799). At length, after spending some
time in Spain and getting letters from the

Government, Humboldt and Bonpland sailed in

a Spanish frigate from Corona, in .Tune. 1700.

They visited TencrifTe. ascended the peak, and
made valuable obser\'ations there, as well as at

sea during the voyage, which terminated at
Cumana, in Venezuela.
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The travelers explored the region for upward
of a year, erossiiij; over to the upper waters oi

the Orinoco, and estahli-liing the connection be-

tween tliat stream and llie Lpper Amazon. The
year 1801 was spent in explorations in Cuba, the

basin of tlie Magdalcna River, and in the Andes
of Quito, the famous ascent of Chimborazo, to

an -illitude of about 10,000 feet, being accom-
plished in June, 1802. The explorations were
then extenJeil to Peru, where Iluniboklt devoted
liimsclf largely to the electrical and astronomical
studies favored by the climate, but also acquired

a valuable knowledge ol the cindiona (quinine)

])lant and its culture. From Peru tlie two
savants took ship for Me.vico, landing at Aca-
pulco in February. 1803. There they traveled for

a year. lluml)oldt paying special attention to tlie

detcrminalion of positions on the map and to

volcanic phenomena, and then returned to Eu-
rope by way of Cuba and the L'niled States
(where several weeks were spent), reaching Bor-
deaux in August, 1804.

Humboldt now went to Paris, and occupied
himself with Bon[)land in the arrangement of

their manuscripts and collections, a large part
of wliich. however, had been lost by a shipwreck;
at the same time he pursued continuous experi-

ments in physical chemistry. Having visitecl liis

lirother, then Prussian Ambassador at Rome, and
returned to Berlin, he accompanied I'rince \Ail-

lielm of Prussia, in 1807. on a political mission
to France, and obtained leave from the Govern-
ment of his own country to remain thenceforth

in Paris for the publication of the account of his

travels. He enlisted the cooperation of Gay-
Lussac, Cuvier. and many others of the most
eminent French specialists of the day in the

elaboration of his materials, and began in 1807
to publish the results in magnificent volumes (20
in folio and 10 in quarto, illustrated by 1425
copperplates). The title was Voyage aux rc-

(lions equinoxiales du \ouveaii Cmitinent fnit en
J709-IS0.i pur Alexandre de Humboldt et Aim^
lionpland. The first 14 volimies were devoted
to botanj', and were actually prepared mainly
by C. S. Kunth ; vols. xv. and xrvi. were an
'atlas pittoresque;' vols, xvii., xviii., xlx., xxi.,

and xxii. were devoted to physical geography,
geognosy, and astronomy; vol. xx. contained a
geography of plants;' vols, xxiii. and xxiv.

were zoiilogical ; vols. x,\v. and xxvi. were de-

voted to a sociological account of tlie coimtries
of Spanish .\iiierica ; and vols, xxviii., xxix.. and
XXX. contained Humboldt's narrative of his jour-
ney, which was left unlinished. The original of

this work contains the Essai politique sur le

roi/aume de la yourelle Expar/iie, the Essai poli-

tique sur rile de Cuba, an<l the Yves des Cordil-
hres. Among the minor works of the great mas-
ter, the Ansichlcn dcr Satur (first edition,

1808) had an immediate and widespread wel-
come. It was translated into almost every
European language, and issued in English in

both London and Philadelphia. The publication

of the great Voyarie continued at irregular inter-

vals until 1827, and the 'volumes or groups of

volumes appeared under individual titles, by
which they are more usually known. The bibli-

ography of Bruhns's biography of Humboldt dis-

entangles the confusion of titles and editions
which resulted, and to tliat the curious reader
is referred. After Humboldt's death an octavo

edition of his principal works was published in
Paris (18(>4-(ltj).

The favor of Frederick William III. of Prussia,
who had settled upon Humboldt a pension of
2500 thalers, and later of 5000, required him
to make frequent journeys with that monarch,
and at last he was summoned to reside at the
Court. In 1827, then, he took up his permanent
residence in Berlin, and with much discontent
endeavored to carry on his investigations amid
uncongenial surroundings. One of the Iwst re-

sults of his work at this period was his success
in establishing for the first time international co-
operation in furtherance of scientific observations.
In 1827-28 he gave a series of remarkable lec-

tures on jdiysiography at Berlin, which formed
the basis ;)f liis subsequent Kosiiios. In 182!t,

under the patronage of the Russian Government,
and acconi))anied by Klirenberg and Gustav Rose,
he made a rapid journey as far east as the
Yenisei, one of the most striking results of which
was the discovery of diamonds and other precious
stones in the Ural Jlountains, as Humboldt had
predicted would be the case from his knowledge
of their geology. Many geographical positions

were astronomically determined, and erroneous
views as to the physical geography of the north-
ern interior of Russia were corrected. Tlie record
of this journey was first written by Humboldt as
Fragments de gcologie et de climatologie asiatique
(1831), and afterwards enlarged into Asie cen-

irale, recherches sur les chaines de montaffnes et

la climatologie comparfe (184.3).

Tlie subse(]uent years were spent in occasional
diplomatic journeys and in the preparation of
what he deemed the crowning monument of his in-

tellectual life, his Kosuios, an encvclop;pdic ac-

count and explanation of the physical universe.

Four volumes were written and published in Ber-
lin, in 1845. 1847, 1850, and 1858. They were
translated as fast as issued into many languages,
and created a profound impression.

He kept health and vitality, and continued at
work until the winter of 1858-59. when his
strength declined. He died Jlay G, 1859. and
was buried witii royal lionors at Tegel. After his

death new editions of many of his works were
issued, and several collections of his letters ap-
peared.

Humboldt's influence upon scientific thought
has been vast and far-reaching. "With him,"
says Agassiz, "ends a great period in the history

of .science: a period to whidi Cuvier. Laplace.
-Vrago, Gay-Lussac, De CandoUe. and Robert
Brown belonged." His grasp of the universe as
a whole was no less remarkable than his faculty

of observing and explaining single phenomena.
His scenic descriptions are strilcingly picturesque.

Humboldt has contribvited to nearly every branch
of .science, either by direct investigation or by
the accumulation of valuable material. He may
l)e regarded as the founder of the modern science

of physical geography, and he placed meteorology
upon a firm basis. We can only allude to his

oliservations on the cultivation of the soil in

dilTerent climates, and its effect upon civiliza-

tion ; his study of the languages, the architecture,

and the customs of the ancient peoples of South
and Central .\merica ; his discover*" of the de-

crease in intensity of the earth's magnetic force
from the poles to the equator: his fruitful labors
in chemistry with Gay-Lussae: liis experiments
concerning the respiration of fishes; and his con-



HUMBOLDT. 308 HUMBOLDT KIVEB.

tributiona to the science of geology (especially in

tile departments of petrography, vulcanology, and
teisiiioluf,'}).

Huniliuldt's publislied cuncspondcncr with
some of the most distiii^'iiislicil inrn of liis tiiiie.

such as Goethe, Varnha;;eii. I'ictot, Bunscn,
Oauss, and Raunicr, as well as with his brother
Wilhelm, attests the almost unparalloU'd breadth
of his intellcttual interests.

The most complete and painstaking Life of

Humlioldt is Itruhns's (Leipzig. 1872) : an Eng-
lish trunshition exists, less the very full bibliog-

rniiliy. Klcncko's shorter bii)i;rnpliy. also trans-

lated into Knglish. is aoivirate but dull: and
another is by R. H. Stoddard (New York, 18G0).
with additions by Bayard Taylor, which is far

more satisfactory.

HUMBOLDT, Kaki. Wu.iikl.m. Baron von
( ITtiT Is.'t.") I . An eminent German scholar, au-

thor, and statesman, elder brother of the preced-

ing, born at Potsdam, i'russia. .lune 22, 17()7.

He was educated at the universities of Krankfort-

onthe-Odcr and (;<ittinf;cn, where he was es|)e-

eially trained in jurisprudence, but also studied
aesthetics, antiquities, and the Kantian phi-

losophy, then newly propounded. After Conti-

nental travel, he s|)enl some time in 17H0-00 at

Erfurt and at Weimar, where he met JSchiller,

then professor extraordinarius at .Jena, In 1700
he became referendary- in the Supreme Court of

Judicature at Berlin, with the title of Prus-

sian Councilor of l-<'gation, but in 1701 resigned

his appointment, and in 1704-07 was at .lena,

active in scientific and literary study, and one
of the Schiller circle. His interesting correspond-

ence with Schiller, extending from I7IV2 to ISO"),

was published by him in 1830 with a "Vorcrin-
ncrung" (2d ed., bv \'ollmer, I87(j; in the Cot-

In'srhr liibliothrl:, ed. by .Muncker, 1H03). From
1801 to 180G he was Prussian Resident Minister

at the Papal Court, and in 1800-08 Minister
Plenipotentiary. .-Vt Rome he was a most liberal

li.atron of artists. inclu<ling Ranch and Thorwald-
sen. made [)hilosophical. lesthetic. philological

and areli;i'oloi.'ical researches, and wrote the

elegy A'om (18001, his most ambitiims poem.
In 1800 he was appointed Privy Councilor of

State, in charge of public worship and educa-

tion. After a successful administration, which
introduced many reforms, and organized and ob-

tained endowment for the Berlin T'niversity (de-

creed 1807, opened 18101, he resigned the post

in ISIO, to accept that of Envoy Extraordinary
and Minister Plenipotentiary at Vienna, with
rank of Minister of State. In the political affairs

of the time he took a prominent part. He
was present at the Peace Congress of Prague in

ISl.S. in 1814 was at the Congress of Chfltillon

and signed, with Hardenberg, the first Paris
Treaty, and in 1814-1.5 attended the Vienna Con-
gress as Prussia's Second Plenipotentiary. Hum-
boldt likewise took pint in the negotiations at-

tending the conclusion of the second Paris Treaty,
and was n member of the Territorial Cnmmission
at Frankfort-ont lie-Main in 1 81 (i- 1 7. As a

State Councilor he strongly disairreed with Chan-
cellor Hnrdenberg on certain matters of tax re-

form, and in eonseqnenee he was ordered to Lon-
don as Ambassador. He returned in 1818 to at-

tend the Congress of .\ixla-Chapelle, and in 1819
was appointed to the Ministry of the Interior

(then divided into two branches! with t'<e de-

partment of comnmnal and municipal af-

fairs. His liberal opinions soon involved him in

dillieulties with the (ioverninent. He demanded
a new Prussian eonstituti(m which should com-
bine the autonomy of provinces and governmental
districts with a Parliament chosen by direct

election; and he attacked the Carlsbad decrees,

which, among various provisions, established a
censorship of the press and contained measures
hostile to the universities and scliiw)ls. Uis-
niisscd in 1810, he was not recalled to the ('ouncil

of State until 18;i0. in the last years of his lifo

Humboldt devoted much attention to art matters
and to the organization of the Berlin Museum.
He ilied April 8, |.s:i.-|, at 'i'egel.

As a statesnuui \\ ilhclm von Humboldt was en-

lightened and industrious, but perhaps hardly con-

structive. As a critical essayist he was of tran-

sient inlluence. Of his poetical works, iM'sides the
J'um above mentioned, only the translation of the
Agiinumnon is now much read (1810, 2d ed,

1857; in the Unircrsalbibliothrk of Reelam), But
as a i)hi!nl()(;ist he marks an epoch. It was he who
first called the attention of scholars to the phe-

nomenon of the Ba.sque langua^'e. particularly in

the volume I'jiifiinfi drr I'nivmuchiiiKicn lifter

die Vrbrnohncr Ili.t]>iit>icyis vrrmiltrht der bas-

kisclien Sprache (1821). His chief publication,

Vcber die Kairisprachc tiuf drr hiail Jdvii (.3

vols., 18.30-40), with its noted introduction,

"Ueber die Verschiedenheit des menscliliehen

Sprachbaues" (.separately printed 183:'), 3d ed, of

Pott's revision, 1880), was the first on the sub-

ject. Important dissertations read before the

Berlin Academy include those on the compara-
tive study of language, the province of the

historian, and the origin of grammatical forms.
Humboldt was in these and other writings the

first to associate the science of comparative phi-

lology with philosophy, history, and other col-

lateral studies, and to give it a imiversal signifi-

cance. His Idcrn ztt rinrni IVr.s'i/c/f, dir Orenzcn
der Wirkaamkeit dcx fitaates zii bestimmen
(edited by Cauer IS.'il. in Reclam's Unirersal-
hihliolhik) . which Schiller vainly tried to get

published, limits the authority of the State to the
inferior t,isk of ]>roteeting the life and property
of its citizens. "The collected works appeared at
Berlin (7 vols.l in 1841-52. Consult also the
study by Hayni (Berlin, 185(5) : Adier, Wilhelm
I'oii llnmboldCs Linqvixtieal Htudiex ( Xew York,
1860) ; C.ebhardt, WiUielm ran Humboldt all

StnnlRmnnii (Sluttgiirt, 2 vols.. 1800 00) ; and
Kittel. Wilhihii roti lliimboldl/i ycschichtlUhc
^ycllOllS(lllnnlll<| I Leipzig, 1901).

HUMBOLDT KIVEK. The loncest river of

Nevada. It rises in Elko County, in the northeast
corner of the State, and flows 3.')0 miles in a gen-

erally southwest direction, emptying into Hum-
boldt Lake in Churchill County, 80 miles north-

east of Carson City ( Map : Xevada, El), The livke

has no outlet, the water sometimes evaporating
faster than the river can supply it: at times of

high water it formerly overflowed into Carson
Sink, but this is now prevented bv a dam. The
river is only a few yards wide, growing smaller

by evaporation toward its mouth. Its water is

saline, and it flows throuiih .nn arid and barren

region covered with sa£re-brush. with the excep-

tion of a few fertile alluvial plains and clumps
of willows. The valley of the Humboldt is the

only east and west pass throufrh the mountains
of N'evnda. and it is followed throughout its

course bv the Central Pacific Railroad.
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HUME, David (1711-76). An English

philosopher and historian. He was born at Edin-
burgh on April 20 (0. S.), 1711. His father was
tlie laird of Ninewells in Berwickshire, but
David, being the younge.st son, liad to nialce liis

fortune witli no other assistance than an educai
lion and the influence of his family. He appears
to have studied in the Universit}' of Edinburgh
wiicn twelve years of age, but his education for

Uie most part consisted in home reading. His
family designed the law to be his profession, and
he submitted to the initial steps of the proper
practical training, but it was not a pursuit to

his liking. Deserting it, he experimented in a mer-
cantile house in Bristol, but commerce was not
more congenial to him than jurisprudence, and
he gave it a very short trial. To use his own
words, "I now went over to France with a view
of prosecuting my studies in a country retreat,

and there I laid the plan of life which I have
steadily and successfully pursued. I resolved to

make a very rigid frugality supply my deficiency

of fortune, to maintain unimpaired my inde-

pendency, and to regard every object as con-

temptible except the improvement of my talent in

literature." lie spent nuich of the next three

years at La FlSche, in intercourse with the

Jesuits, and then he wrote his Treatise of liunian

Xattire. which, however, he did not publish till

17311-40. It consists of three books, "Of the

I'ndcrstandiiig," "Of the Passions," and "Of
Morals." Now one of the three or four most fa-

mous philosophical productions of England, at

the time of its appearance "it fell dcadborn
from the press without reaching such a distinc-

tion as even to e.xcite a murmur among the zeal-

ots." as Hume himself acknowledged, much to

his mortification. He now turned to political

theory, and published anonymously in 1741-42

two volumes of Ussnt/.i Moral and Political. In
1744 he was a candidate for the chair of 'ethics

and pneumatic philosophy' in the University of

Edinburgh, but his Trenti.ie had given him a

reputation for 'heresy, deism, skepticism, athe-

ism, etc.,' and the university would have none of

him. In 1740 he obtained a 'vei-\' genteel' ap-

pointment as secretary to General Saint Clair

on "10 shillings a day, perquisites, and no ex-

penses." An expedition had been planned to

t'anada. but an unsuccessful attack on 1,'Orient,

in France, led to a recall of the general. Two
years after Hume accompanied Oeneral Saint
flair to the Court of Turin, as secretary and
aide-de-camp, and took notes of his impressions

of Hnllnnd. Cermanv, and Italy.

In 1748, during his absence on the Continent,

he published his F.nqniry Cnncrrninp Human Uii

dprxlanilintj. The following year he returned to

England; in 17,'jl he gave to the public the

Enquiri/ Concernitiq thr frinrijilm of Morals, and
in 17.52 the Politiral Disroumcs, said to have
been the 'cradle of political economy.' At the

same time he .also compo^ied Dialor/um on yatiiral

Religicn, which, however, were not published till

after his death. By this time he had ptit by

enough money to gain him an income of f.50 a

year. Besides he had "a hundred po\inds' worth
of books, great stores of linens and fine clothes,

and near £100 in his pocket, along with order,

frugality, a strong spirit of independency, good
health, a contented humor, and an unabated
love of study," as he himself relates. In H.')! he

had removed to Edinburgh, and a year later he

was elected librarian to the Faculty of Advocates
at a salary of £40. In 1754 he published the first

volume of the History of Great liritain. Contain-
ing the Reign of James I., amd Charles /.; the
second volume appeared two years afterwards.
Then he took up the Tudors, and, working back-
ward, finished his History of England in 1762.

]n 1757 he had publislied Four Dissertations:
the Natural History of Religion; of the Pas-
sions; of Tragedy; of the Standard of Taste. In
nfi.S he was a member of the embassy to France
under Lord Hertford, and there found himself
famous. He was lionized by the frivolous society

ladies, feted by the nobles, and taken by the men
of letters into their friendship. After his re-

turn he was made Under-Secretary of State

(1767-69), and by 17G9 had an income of £1000
a year. In 1770 he retired from public life and
built a home in Edinburgh on a new street, which
was jocularly called 'Saint David's Street,' after

him. Here lie wrote ,\Iy Oirn Life, and here he
died, August 25. 1770. His History of England
became a classic as soon as it appeared: his

economic writings were a fitting prelude to those

of his friend Adam Smith (q.v.), while his

philosophical works roused Kant "from his dog-

Uiatic slumber," gave rise by reaction to Scottish

philosophy, and are the immortal text-books of

skepticism and agnosticism. His philosophy
was but the consistent development of I'erke-

ley's idealism. ( See Berkki.ev. ) Berkeley had de-

nied the reality of matter, and had accounted for

what passed for matter by making it a cimiplex

of sensations and ideas, but he still held to the

reality of mind as the subject of sensations and
ideas. Hume dropped out mind as Berkeley had
dropped out nuitter. and thus left nothing to 1)C

known except 'perception' (imi)ressions and
ideas), together with certain fictions of the

imagination, of wliicli he gives no satisfactory

account that can be made consistent with his

general position. "All tlie perceptions of the
human mind resolve themselves into two distinct

kinds which I shall call impressions and ideas."

These differ not by reason of any difTerences in

the manner in which they are produced, but
merely in priority and liveliness. Ideas are

simply those perceptions which, appearing later

than similar perceptions, are less forceful and
vivid. Tdea.s are of two sorts, ideas of the mem-
ory and ideas of the imagination. Of these the

former are the more lively, and retain, in great

measure, the order and sequence of these orig-

inal impressions, whereas ideas of the imagina-

tion are fainter and -are "not restrained to the

same order and form with the original impres-

sions." Ideas are associated in accordance with

certain principles, viz.. "Resemblance, contiguity

in time or place, and cause and effect." Tliere are

no general ideas. Ideas of space are complexes of

minima vi.'<ihilia. or colored points, disposed in a

certain nuinner. These points are indivisible.

Idea.s of time are derived from the succession of

our perceptions, and as these ])erceptions are in

the last instance indivisible, time is not infinitely

divisible. No perce])tion has any proper external,

objective reference. A cause is an object prece-

dent and contiguous to another, and so tinited

with it in the imagination that the idea of the

one determines the mind to form the idea of the

other, and the impression of the one to form a
more lively idea of the other. "There is no sub-

stance, hence no mind except the bundle of per-
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eeptions. A true skeptic will be diffident of his

philosophical doubts, as well as of his phil-

osophical convictions." In ethics, lluino was a

utilitarian. (See Utiijtari.xmsm.) Self-love

cannot be the sole basis of reasonable action.

'CruciaJ experiments' render sucli a view impos-

sible. Sympathy is a real principle in human
nature, and rcllcctions on public interest and

utility are the sole sources of the moral approba-

tion paid to fidelity, justice, veracity, integrity.

Svmpathy does the "work it docs Iwcause it is our

pleasure "in other persons' pleasures and our dis-

pleasure in their pains. Thus our own pleasure

and pain are the springs of action, but they are

not the ends of action.

A complete edition of Hume's philosophical

works was published by Green and Grose (4

vols., London, 1874T.i) : his rrratiae and two

Knt/uiiics in two volumes by Stdby-Hipge (Ox-

ford, 1889-04) ; his Histonj has appeared in al-

most innumerable editions; his autobiography

was edited by Adam Smith (London, 1777). Con-

sult also; Burton, Life and Correspondence of

David Hume ( Kdinburgh. 184(i) ; and Huxley,

Dnrid Hume (London, 187!)), containing a popu-

lar account of Hume's philosophical views. For

tioatment of Hume's philosophy, consult: .Todl,

Pariil /Iriwrs l.rlnr ron dcr lUKrnnlnix (Halle,

1S71); rileiderer, A'm/iinsniii.f iind SLcpsin in

Valid Humes I'hilosniiliir (Berlin. 1S74): Mei-

nong, Hume Sludien (Vienna. 1877-82); Gi-

zj'cki. Die Ethil; David Humes (Berlin, 1878);

T. H. Green, Introduction to Hume, in Green and

Grose's edition of Hume's works; also published

as part of vol. ii. of Green's Worhs (Lon-

don, 188")) : Knight, Hume (London, 1880) ; and

the various histories of modern philosophy by

Uebcrweg-Heinze, Falckenburg, HiJfTdiiig, and
Windelband.

HUME, H.\MILT0N (17971803). An Austra-

lian explorer, born in Paramatta in New South

Wales. He is best known as leader with Howell

of the crosscountry expedition of 1824, on which,

when question aro.se as to the part he had taken

in it, he wrote: A Brief Statement of Facts in

Connexion with an Overland Expedition from
hake Ceorfie to Fort Phillip, in the Year lS2/i

(.3d ed. 1874), and, with Howell, Journe;/ of

Discovfnj to Fort Phillip (1837). He accompa-

nied Stiirt (q.v.) in his first exploration. A
county in New Sovith Wales, a mountain range in

Victoria, and a river, one of the largest tribu-

taries of the Murray, bear the name of Hume.

HUME, John. See Home, .John.

HUME, .ToSEpn (1777-18,').'5). A British

political reformer, born January 22. 1777, at

Montrfse, Scotland. He was educated in the

local schools of Montrose, and at the age of

thirteen was apprenticed to an apothecary. He
studied medicine, was admitted in 1706 a mem-
ber of the College of Surgeons. Edinburgh, and

became assistant surgeon in the marine service

of the Kast India Company. He applied himself

to the native languages, and during the Mahratta
War. from 1802 to 1807. filled the office of Per-

.'ian interpreter to the army. He also discharged

duties connected with the prize agencies and the

comrais.'sariat. and arrived in Kngland in 1808,

with a fortune of £30,000 or £40,000. He spent

some years in travel an<\ study, and published

a blaiik-verse translation of Dante's Inferno in

1812. By purchase he entered the House of Com-

mons in 1812 as Tory member of Parliament for

the Borough of Weymouth and Melcoml)e Itegis.

Ill 1818 he was elected for the Aberdeen district of

burghs, comprehending his native town of .Mon-

trose. In 1830 he had gaine<l such ilistinction a> a
radical reformer that he was returned unopposed
as one of the memliers for Sliddiesex, which he

represented until 1837. In 1842 he was again

chosen for his native burgh, Montrose, and re-

mained until his death in the service of his fellow-

townsmen. As leader of the Radical Party in the

House of Commons, he usually found himself in

active conflict with both Whig and 'lory

governments, and at first was treated with con-

temptuous tolerance. lie discovered the wide-

spread conspiracy of the Orange lodges to make
the Duke of t'uinberland King at W illiain IV. '»

dcjith, and a tardy but sincere homage was paid

to his integrity and public ser\'ices by Sir Rob-

ert Peel and other political opponents. He held

various public ollices, was a prominent member
and leader of several notable societies, and was
twice elected lord rector of Aberdeen Univer-

sity. He died February 20, 1855.

HUME, Mautin Andrew Sharp (1847—).
An English soldier and historian, long a resident

of Spain. He was born in Londun, but was edu-

cated at ^Madrid, was made Knight of the Spanish

Order of Isabella the Catholic, in 1808, and editor

of the Spanish State Papers in the Public Record

Ofiice, London. He had active service with the

Turks in 1878-79, and traveled widely in Africa

and South America. Besides his Chronicles of

Henry Mil. (1889), Courtships of Queen i:U:a-

bi Ih (189G), and other Avorks on her period,

lie wrote Spain, Its Greatness and Decay (1898) ;

.Modem f!pnin (1809); and A History of the

Spanish People (1901).

HUME, or HOME, Sir Patrick (1041-1724).

A Scottish statesman. Born at Pohvarth, Ber-

wickshire, he was brought up a strict Presbyte-

rian, and after a term of law study at Paris, he
represented his native county in Parliament,

where he at once took a foremost place as de-

fender of the Covenanters. He went so far as to

bring imprisonment upon him.self, and on being

freed was suspected of complication in the Rve
House Plot, so that he was forced to remain in

hiding until he could escape in disguise to the

Continent. There he joined the Duke of Argvll,

and embarked with him on the unsuccessful ex-

pedition to Scotland (1085). Hume became a
refugee with a price set upon his head, but he
once more escaped abroad, lived at Utrecht under

an assumed name, and returned with William
of Orange at the Revolution of 1088. With es-

tates restored, he was now a Scottish peer. Lord
PoKvarth; was made Lord Chancellor in 1696,

and Earl of Marchmont in 1097. He strenuously

opposed in Parliament the claims of the Old Pre-

tender to the crown, and voted for the union of

Scotland with Kngland. though he was not above

the suspicion of having received a reward for so

doing. Too dogmatic to be popular, he did not

hold office in the United Kingdom till the reign of

George I., when he was given some minor charges,

but shortly retired.

HUMERAL "VEIL (Lat. humerale. covering

for the shoulders, from humerus, umrrus. shoul-

der; connected with Gk. iptrK, 6mos, Goth, amsa,

Skt. amsa. shoulder). An oblong veil of silk,

either white or of the color prescribed for the
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day, which is worn over tlie shoulders by the
deacon in the mass, when lie holds the paten
from Uie oH'crlory to tlie I'alvr nostcr, and by the

priest in giving benediction or carrying tlie

Blesocd Sacrament in procession.

HU'MEEUS {Lat., shoulder). The largest

and longest bone of the upper extremity; the bono
of tlie arm proper, extending from the shoulder to

the elbow. It is divided anatomically into a
f haft and two extremities. The upper extremity
is rather tlie larger, and has a semi-globular

head which is partially received into the shallow
glenoid cavity of the scapula or shoulder-blade,

forming a ball-and-socket joint. Two processes

or projections of the shoulder-blade assist the
glenoid cavity in completing the cavity or seat

of the head of the humerus. There are three

ligaments which hold the liumerus to the scapu-

la—the capsular, the coraco-humcral, and the
glenoid, the relations being somewhat similar to

those of the hip-joint (q.v. ). The shaft of the

humerus is nearly cylindrical in its upper part,

but triangularly prismatic below, becoming flat-

tened and broad at the lower extremity, where
are placed the two cond.yles, with their articular

surfaces, and the trochlea between them, which
form, with the two bones of the forearm, the
elbow-joint. (See Arm : Skeleton.) The broad.
Hat lower extremity has two depressions on
the anterior aspect of the bone; one slight one
on the outer side called the radial depression,

which is for the reception of the anterior border
of the head of the radius, when the arm is strong-

ly flexed: the other, called the coronoid depres-

sion, for the receplion of the coronoid process of

the ulna during flexion of the arm. Opposite the

latter depression, on the posterior surface of the
lione, is a deep triangular depression, called the

olecranon fossa, for the reception of the ole-

cranon process of the ulna when the forearm is

extended. The humerus forms with the scapula,

as above mentioned, a ball-and-socket joint, the
shoulder-joint (q.v.). The elbow-joint is a hinge
joint, and, to a certain extent, in its relation to

the head of the radius, a ball-and-socket joint.

HUMFREY, HUMPHREY, or HUM-
PHRYS, Peliiam (ir)47-74). A famous Eng-
lish musician, and one of the founders of modem
Knglish music. He was born in London. He was
one of the children of tlie Chapel Royal, and
while yet a boy composed considerable Church
music, and in a book of Dirine Hervices and
Anthems, published by Clifford in lfi()4, there are

five anthems .ascribed to him. Upon the breaking
of his voies he was sent by Charles II. to France
for instruction under Lully. The King was so

impressed with the genius of the boy Humfrey
th.at he caused him to be supplied with £200
from the secret -service money, to pay the expense
of his journev, and in the two vears follow-

ing (lGG.5-0G)'sent him £100 and iLW, respect-

ively. Upon his return in KIOT, he was ap-

j.ointcd to the Chapel Royal, where the music ho
h.id broTjght back with him was greatly admired.
He had become vers' skillful in the art of scoring,

which, added to his own genius, enabled him to

C(mipose anthems which have remained ever since

models of beauty in expression, and strikingly

apt in the artistic blending of words and music.

He was appointed Gentleman of the Chapel Royal
(1660) during his absence in France: became
Master of the Children in 1G72, Composer in

Ordinary for the Violins to His Majesty in 1673,
and wrote many pieces for the King's band, an
organization modeled after "Les Pelits Violons"
of Louis XIV. His compositions are still in use

(many of them still in manuscript) in all the

cathedrals and churches of England and America.
They are remarkable for their expression and
depth of sentiment, as well as for discoveries and
departures in harmony; for instance: the sharp
fifth, as a passing note, the major third and mi-
nor sixth on a bass note, a sequence of imperfect
fifth and the augmented or extreme sharp sixth,

and the flat third and sharp fourth, combinations
new to church music, were utilized by him for

the first time. It is supposed from the fact that
he frequently indulged in extreme keys, such as

C minor and F minor, that his violinists did not
use fretted finger-boards, but tempered their

scales at will. He died at Windsor and was
buried in the cloisters of Westminster Abbey
near the southeast door.

HUMIBITY (from Lat. humiditas. moisture,
from liumidus, umidtts, moist, from humere,
umere, to be moist ; connected ultimately with
Gk. irypSt, hyyros, Icel. vijkr, moist ) . Atmos-
PHEBic. The moisture or aqueous vapor in the at-

mosphere. This vapor is really an invisible gas,

and is the most important component of the at-

mosphere as to quantity next after nitrogen and
oxygen. When this invisible vapor becomes
visible it is called dew, fog, mist, haze, cloud,

rain, hail, snow, frostwork, or frost, according

to the size of the droi)s of water or the method
in which the vapor condenses. Water and ice

are not included under the term 'atmospheric
humidity.' that term being strictly confined to

the invisible vapor.
The aqueous vapor in the air is perpetually

falling to the earth as rain or snow, and is

renewed by evaporation from the ocean, the lakes

and rivers, and the soil itself. The quantity of

aqueous vapor in a cubic foot of air varies

greatly with temperature and locality on the

earth's surface. Thus in the air of Arizona and
New Mexico there is oftentimes only from 3

to 10 per cent, of the amount that could be

Jield in case th(^ air was saturated. The quan-
tity that can be held in a saturated space varies

greatly with the temperature., but docs not de-

pend upon the barometric pressure, and is also

quite independent of the presence of air in that
same space, since the aqueous vapor and the dry
air co-exist side by side. The elastic pressure

of the dry air and the elastic pressure of the
aqueous vapor added together produce what is

ordinarily called barometric or atmospheric
pressure. The weight of the moisture and the

weight of the dry air added together determine
the density of a cubic foot of atmosphere at

any time. When a cubic foot of space contains

as much aqueous vapor as it can possibly hold
at any given temperature, it is said to be sat-

urated with moisture. The following table shows
that there may be as much in an extreme case

as twenty grains of invisible aqueous vapor in

a cubic foot if the space is saturated at the
temperature of 100° F., and this vapor will exert

an clastic pressure of about one pound to the

square inch, such as would be counterbalanced by
a column of mercury of about 1.9 inches of the
barometer. If, now, dry air is added to this cubic

foot of space until a pressure of thirty inches is

exerted in all directions, then the weight of the
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dry air at a temperature of 100° F. will be 465

{jrainii per cubic foot, and the combined weight

of the vapor and the air, or the so-called sat-

urated air, will be 485 grains. The following

table gives these relations for saturation at a

pressure of thirty inches and for teniperalures

between zero and a hundred, computed according

to the data adopted in the Psvchronietric Tables

of Prof. C. F. Mar\in (United States Weather
Bureau, 1900) :

air cools at the rate of one degree Fahrenheit
for 183 feet of ascent. In this way air that is

forced over a mountain may be cooled bduw the
dew-point and form cloud or rain. The moisture
in ordinary dry air is easily ab.sorl)ed by many
substances, such as sugar. Hour. fait, ami in

very moist weather objects may become so damp
that fungus germs lloating in the air and .set-

tling on them take root and cover them with
mold, or set up fermentation within them.

Presscbe iSD Weight of Vapor and Aib is a Ccnic Foot or Atuosphere at a
Satckated at the Respectitr Teuperatures
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able, advice and instruction from the great
Haydn. His entire career was marked by
success and the appreciation of the public; so
much so that at one time he was considered to
rival Beethoven. His principal appointments
were as follows: From 1804 to 1811, deputy
kapellmeister under Haydn in the service of
Prince Eszterhazj'; 1811-16, a successful teacher
of composition in Vienna; kapellmeister to the
Court of Stuttgart 181(il9, when he resigned
to take a similar position at Weimar. None
of these appointments interfered with his con-
cert activities, for during his many leaves of

absence he appeared in Saint Petersburg (1822),
in Paris (1825), Belgium and Holland (1826),
Vienna (1827), Warsaw (1828), and made a
return visit to France in 1829. He appeared in

LondoUj and was for a season the musical di-

rector of German opera at the King's Theatre.
From this time on his health gradually failed,

and after much suffering he died at Weimar.
He was a Chevalier of the Legion of Honor, and
during his lifetime received many tokens of
princely favor. As a pianist he ranked with the
most famous of his generation, and as a com-
poser was of scarcely less excellence. His com-
positions number over a hundred, and include
operas, cantatas, ballets, and considerable cham-
ber music. For the Church, he wrote three
masses arranged for four voices with orchestral
and organ accompaniment, which are still held
in high esteem. His Graduale and OfTertorium
are in use to-day throughout Austria and Hun-
gary. At least six of his concertos and a few
of his sonatas remain standard works, and are
in constant demand. He is of importance in tlie

history of music, if only because of his efforts

to introduce the present method of fingering in

pianoforte study.

HUMMEL, Karl (1S21— ). A German land-
scape painter and engraver, son of the composer,
Joliann Nepomuk Hummel. He was born at Wei-
mar, studied engraving under Schwerdgeburth and
painting under Preller, with whom he traveled
through Europe. From an earlier and idealized
manner, after the fashion of Preller or of Claude
Lorraine, Hummel gradually approached a more
natural treatment, and turned in this second
period from Italian scenery to landscapes nearer
home. Among his pictures, of which many belong
to the Grand Duke of Weimar, are: "The Gar-
dens of Armida." which is his most important
work (1858); "Tiew of Brienz Lake" (1858),
and "View in Lauterbrunn Valley" (1859). both
in the Leipzig Museum ; "Civit;1 Castellana"
(1879) ; "Monte Coracte;" "Keller Lake in Hol-
stein" (1884) ; and a "Wooded Landscape Near
Michaclstein" (1888). His engravings of land-
scapes are also well known. Hummel became
professor in the Weimar Academy of Art in 1859.

HUMMELER (from humtnel, variant of
hvrnblc, hainhlr, to mutilate, from AS. hnmeUan,
OHG. hamalon. to maim, Ger. Iinnimrln. luim-
meln, to geld, from OHG. Iwmal, ham. nuitilatod ;

possibly connected with Slct. (iam, to injure). .-V

hand implement or machine used especially m
Scotland, for removing the awn from the grain
of barley after it has been thrashed. A com-
mon kind of hummeler is a set of blunt knives
fixed in a frame, with a handle, by means of
which the machine is operatfd. Another form
consists of blunt knives set on a roller. Hum-
melers of various construction are sometimes at-

tached to threshing-machines, in all of which
blunt knives are made to pass frequently through
the grain.

HUMMING-BIBD (so called from the sound
of its whirring wings). Une of the diminutive
birds of the picarian family Trochilida!, closely
related to the swifts. More than 400 species
are known, e.\clusively American, and mainly
confined to the tropics, though a few species are
summer visitors to colder latitudes, as far even
as Gl° N. A few, also, of the tropical specie.s

inhabit elevated mountainous tracts, even to the
confines of perpetual snow. In the United States
eighteen species of humming-birds are known,
but only one of these is found east of the Mis-
sissippi and north of Florida. All of the others
belong to the Southwestern States and the Pa-
cific Coast (see following page).

Characteristics. The brilliancy of humming-
birds, the rapidity with which they dart through
the air, their hovering above the flowers from
which they obtain their food, with a humming
sound of wings which move so quickly as to be
indistinctly visible, or 'like a mist,' have at-
tracted universal admiration. The diminutive
size of almost all of them—some are the smallest
of birds, and when stripped of their feathers
not larger than a bumblebee—has still further
contributed to render them objects of interest.

Like the bumblebees, too, they perform a service
in the cross-fertilization of flowers. Consult
Belt, Naturalist in Nicaragua (London, 1888).
The largest known species is Patagona gigas

of the Andes, which reaches a length of SV.
inches, but this is really gigantic, few species
exceeding 6 inches. The smallest known species
is Cahjpie Helenw, which is only 2^4 inches long;
it is a native of Cuba.
The plumage of the different species exhibits

an almost endless variety of form as well as of
color, in crests, neck-tufts, leg-tufts, and many
an extraordinary development of tail. The
plumage of the males is usually far more varied
and glittering than that of the females, and this
tribe furnishes an extensive and forcible example
in support of the doctrine of sexual selection
(q.v. ). The metallic brilliance of the plumage,
which in the gorgets and elsewhere often ex-
hibits a gem like coruscation and iridescence, is

due to the interference of light by the minute
scales upon the surface of each feather, and not
to pigments. The young resemble their mothers
until they reach maturity.

Food, etc. Humming-birds have slender bills,

which are also generally long, and in some ex-
tremely so, the form of the bill exhibiting
adaptation to the kind of flowers from which the
bird obtains its food—straight in some. eur\-ed
in others. The bill of the 'swordbill' (Dom-
mantes etisiferus) is 5 inches long, much longer
than the head. body, and tail of the bird together,
while in Khampliomicron microrhi/nchiim the
bill is only \i of an inch long. In the sickle-

billed hummingbirds (see Hkrmtt Hummixg-
BlRn) the bill is notably curved so as to form
almost one-third of a circle, while in Avocettula
it is sharply and aliruptly recurved at the tip.

Humming-birds do not, as was long supposed,
feed on honey alone, but to a considerable extent,
and some of them perhaps chiefly, on insects, not
excepting spiders, while they often snatch away
the insects which have become entangled in

spiders' webs. The lower mandible fits into the
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upper, anil the bill is thus adiipti'd a.i a tiibo fur

sucking, in which, as well us in seizing; ^<nlall

insects within the recesses of llowers, the tongue

is ulso a very ellicient organ. The tongue is

very long, capable of being darted out to a con-

siderable length : the bone of the tongue is much
clongiited, and its branches pass round the back

of the skull to the forehead, where they meet in

a point before the line of the eyes. The tongue
itself consists of two filaments, joined togetjier

for the greater part of their h'ngtli. and sepa-

rated at the tip. The wings of hummingbirds
are very long and powerful, the llrst-quillfeather

the longest, and the rest shorter in succession.

Nksts, etc. These diminutive birds construct

exquisite nests of shreds of bark, s(jft grass, or

cottony substances. They are placed in a great
variety of j-itiiationS; from a mere saddling upon
a branch to an attaclinieiit to the tip cjf a
pendent and swaying leaf or tendril; and often

the exterior is made almost invisible by having
a coating of lichens or something else allying

it closely to its background. The eggs are invari-

ably two in number, and they are always plain

white. The tiny owners are very bold in defense

of their nests and young, and arc said to strike

fearlessly with their needle-like bills at the eyes

of birds of l>rey, which they far surpass in

agility and rapidity of (light. They are very
easily, ho«evcr. imbued with confidence in .1

person with whom they are familiar, and have
been known to return again in spring, after a
winter migration to a warmer climate, to the

window from which they had been allowed to

escape. Attempts to keep them in confinement
have generally failed, and few have ever been
carried alive across the .Atlantic. Most of the
hummers have no song, their only notes being
querulous squeaks of wrath or fear. A few of
the tropical forms, nevertheless, are said to be
slightly nnisical. The skins of humming-birds
were employed for ornamental purposes by the
more civiliEcd American races before the dis-

covery of America by Europeans, an<l were iised

by the Mexicans for making the pictures which
excited flic admiration of their Spanish con-
querors.

Examples. Within the present space limits
it will not he possible to give any adequate
description of the various species of humming-
birds, and this article must be confined to men-
tion of the forms illustrated herewith, and to a
brief account of the better-known species of the
United States. The helmct-ercsts (Oxypogon)
are .Andean, and owe their name to their high-
pointed head ornaments. The coquettes (Lo-
phornis) are small, much ornanienied hummers
of the .\niai;on region, and are easily recognized
by their fan-like crests, and by the spangled
frills on each side of the neck. They are
numerous and well scattered in South .America,
where one of the most beautiful is the 'tnfteil'

coquette of the island of Trinidad and the
adjacent mainland. The racket-tailed hummer
(Steganura), whose home is a limited region
near the head of the Amazon, is among the
smallest and most extraordinary of these birds;
and is descritwd as crossing, recrossing, and
'snapping* in a marvelous way its long tail-

feathers in the air. as it darts about, especially

when a rival male is near. The long-tailed

species of the genus -Aithurus are West Indian;
the one figured is a denizen of Jamaica.

RuBVTliROAT, ETC. Of the several humming-
birds of the United States, the ruby-throated
(Trochilua colubris) , is must widespread and
familiar. It extemls far to the north in summer,
and may be found breedimr from Florida to

Hudson Hay. In winter it retires to subtropical
regions, and is found from soullierii Florida to

Central .America, it is less than 4 inches lou'j.

and the principal color is bright shining green.

The throat of the nnilc is a beautiful metallic
ruby-red. This exquisite bird arrives in the
Northern United States early in May, with the
opening of the cherry-blossoms, and goes south
late in August or early in Scptcndx'r. In the

Hocky ^Mountain region of the United States the
rubythroat is replaced by the broad-tailed hum-
mer (Sclasphorus plntyccrcus) . a s<miewliat

larger bronze-green bird with rose-purple throat.

On the I'acitic Coast the connnon hinnmer is the
Xootka Sound or rufous hummingbird iSclas-

pltunis riifux), about the size of the rubythroat,

but deep rufous above, with the throat brilliant

scarlet. It is notable for its occurrence as far

north as Nootka Sound, Alaska, but it winters
in Jlexico. The commonest speties in California,

where it is resident through the year, is Anna's
humming-bird (Calnptr Aiinn), a Irifie smaller
than the rubythroat, and of more exquisite colora-

tion. The male is bronze-green above, with the
whole head and throat brilliant purplish or rose-

red.

BlliuouKAPllY. The literature devoted to hum-
ming-birds is very extensive, including .several

hundred titles, but the most important works
are: Gould, Monoriraph of the Trochilidw ( L<m-
don, 1801). and Elliot, Synopsis uml ('laKsi/trii-

tion of the Trochilidw ( Washin!:rton, IS"!)), while
to the American reader. Ridgway. "The Hum-
ming Birds" (.liiiiHo/ Urport of the Smithsoninn
hiHlilntion for ISOO, Washington, 18!t2), is by
far the best popiilar work. See IFki.met-Chk.sT;

Hkrmjt llr.MMi.Mi-Biuo: LIim.-St.vH; Su.v-Bird.

HUMORESKE. hn'm-Vrr-sTcc (Ger., Dan.,
from htiiiior. Eat. humor, humor, disposition,

from hiitnrre, to be moist). Originally a short,

humorous tale or sketch, but applied by .Schu-

mann to short compositions for the pianoforte in

a rather free form, and distinguished by orig-

inality in harmonic and rhythmic combinations.

HUMORS. See niprocR.\TK.<; ; M>niiciNE.

HUMPBACK. .A rorqual (family lialicnop-

teriihe) or whalebone whale of the genus ile-

gaptera, in which the dorsal fin forms a lump
upon the back. It is found in all seas, often

reaches a length of 50 feet, and sometimes much
more: is thick and ungainly, and yields fifty or

more barrels of oil. The baleen is short and of

poor quality. This whale ( Mcf/nplcra lotifli-

inana) is recognizable at a long distance by its

lolling, irregular manner of swimming, and at

the mating .season pairs indulge in antics highly
amusing because of their size and uncouthness.

Tliey strike each other with their long flippers,

and these love-pat caresses may he heard miles
away. It is believed that in these performances
originated the stories current about the attack
of the whale by the thresher shark, which, as

a matter of fact, could not injure such an
opponent. See TJoRQiAi. : Whale.
HUMPBACKED SALMON. One of the

smallest and poorest of the Pacific salmon
(Oncorhynchus gorbuscha). It weighs only
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1. HELMET CREST lOsypogon Guerini). 5. TUFTED COQUETTE iLophornis ornatus).
2. SPANGLED COQUETTE l Lophornis reginae). 6. SWORDBILL iDocimastes ensiferusl.
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9. NEST OF RED-THROATED SAPPHIRE (Hylochaiis sapphinna).
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three to six pounds, and is distinguishable by
the small size of the scales and by the oblong
coarse markings on the tail. It is occasionally

seen in California and in the Columbia Kivcr,

but is couiuion from Puget Sound nortlnvanl,

where it is the 'dog-salmon' or 'gorhuscha' of

Alaska ; also called "haddo' and 'hay-ko' by the

Indians, who smoke-dry it. and use it as winter
food. See S.vlmo.-<; and Plate of Salmon.
The term humpbacked is applied to other

fishes, having an elevated dorsal outline, espe-

cially an Alaskan whitelish (Coregonus Nelsoni).

HUMPED CATTLE, or Zeiiu. The common
domestic cattle of India and the Ea.st, known in

books as "zebu' or "zubr,' but not so called any-

where in the Orient. It seems to be a distinct

species (lios Iiiflicus), of which no wild examples
remain. Certain bands of these cattle running
wild have, however, ranged the forests of Eastern
India for hundreds of years, and are large, long-

horned, and shy. In addition to the enormous
hump on tlie fore shoulders, the.se cattle show
some convexity of the forehead, concavity of the

upper border of the short horns, large drooping
cars, and a very large dewlap. In size and color

they vary considerablj-. The most common colors

are ash\- giay or creamy bufl', but red, bro\vn,

black, and even white ones are seen. A certain

number of white bulls are held sacred by the

Hindus, whence the name 'Brahminy,' often given

to the entire race; and these wander about, de-

vastating crops and feeding upon the vegetables

exposed for sale in the bazaars without .serious

interference. The humped cattle are diffused

over India, China, the Asiatic islands, Mada-
gascar, and the east coast of Africa. There are

many breeds. ditTering much in size: the largest

are greater than any oxen of Europe, while the
smallest are not much bigger than a large ma-s-

tiff. The hump of the largest breeds is said to

be sometimes .50 pounds in weight. English
residents in India esteem the hump as delicious

for the table. There are hornless breeds, ami
a breed with two fatty humps, one behind the
other, is common in the vicinity of Surat. The
voice resembles the grunting of the yak, almost
as nearly as the lowing of the ox. The zeb\i

is used in India both as a beast of draught and
of- burden, is yoked in the plow, is occasionally
used for riding, and can travel from twenty *o

thirty miles a day, and is very gentle and docile.

In recent years they have- been introduced into

.Tamaica in considerable numbers, and are used
on the large banana estates.

Gall.v Ox, or Slxoa. A breed of humped
cattle domesticated in East Africa, and most
common in Abyssinia, remarkable for its massive
horns, which sometimes form the figure of an
upright lyre above its head. A sunga's horn
may be 46 inches long, and 1.5 inches around
the base. This variety was known in ancient

,

Egypt, and has been reganled as the parent
I stock of the Indian breeds of humped cattle;

while Elyth finds in it an affinity to the ban-
tcng. Consult Proceedings of the Zoological So-
drill nf I,unih<n f London. 1808).

HUMPERDINCK, hi.im'per-dink. Exgelbert
(18.54 — ). A Ccrman composer, critic, and teach-
er, born in Siegbjirg. near Bonn. He was study-
ing to become an architect at Cologne, when he
came under the influence of Hiller (q.v.K and
was persuaded to devote himself to music. Few
of his native contemporaries have been more for-

Vol.. X.—JI.

tunate or successful in securing recognition for
their work and talents. At the age of twenty-
six he was an intimate friend of the Wagner
family at Bayreuth, and for the two or three
years immediately preceding the great master's
death was his especial prot^gC; besides which he
was the instructor of Siegfried Wagner, and was
selected because of his intimate knowledge of the
composer's ideas, to write the pianoforte arrange-
ments of Wagner's music dramas, and to assist
in the preparation of I'arsifal for the public
stage. Ue is better known throughout Europe
generally, and America in particular, for his
opera Uiinscl urid (Iretel (189.3)), which gahied
for him a world-wide reputation. In 1902 an
English dramatic version of Die Kbnigakinder
(189G) was given in England and America
under the title of The Children of the King, in
which was retained the incidental music of the
original German version. Humperdinck was
educated largely at the Cologne Conservatory.
He w'on the Mendelssohn prize in 1878, and the
Meyerbeer prize in 1880. His principal teach-
ing appointments were at the Barcelona (Spain)
Conservatory (1885-86); Cologne (1887-881';

Frankfort, in which city he won the Mozart
scholarship and also acted as concertmaster at
the opera (1890-96). Other important composi-
tions in addition to those already mentioned
are: Dornriischen (1805); Die sicben Ceislein,

a children's fairy story (1896) ; Symphony in C
(1890); and incidental music to Der Richter
von Zalamca (189C). During his stay in Frank-
fort he served as musical critic on the staff of
the Frankfurter Zeiiung, from which he retired
in 1896, when he took up his residence at Bop-
pard. His manner is somewhat Wagnerian, but
his music is nevertheless strikingly original and
pure. He is particularly happy in his musical
treatment of folk-lore and fairy tales. In 1900
he was called to Berlin as member of the Acad-
emy of Fine .\rts and teacher of composition.

HUMTPHRET, Hemax (1779-1861). An
American Congregational clergyman and educa-
tor. He was born in Connecticut; graduated at
Yale in 180.5. and was pastor of the Congi'ega-
tional church in Fairfield. Conn., from 1807 to
1817. and of that in Pittsfield, Mass.. from 1817
to 1823. He was president of Amherst College
from 182.3 to 1845, during the infancj- of that
institution. He was an early advocate of tem-
perance, and a report of his on the subject made
in 181.3 is said to have been the first temperance
tract. Among his publications there are, be-

sides biographies. The Hahbnth (1830) : Tour in
France, Great Britain, and Belgium (1838) : and
Domestic Education (1840). Con.sult: Z. M.
Humphrey and Xeill. .Memorial Sketches of He-
man and Sophia riutnphrey : and Tvler, Ei.ttorif

of AmhrrRt College (Springfield. 1873).

HUMPHREY, The Good Di-ke (1391-1447).
Diike of Ciloueester and youngest son of Henry
IV. He was Repent of England under Henry V.
and Protector previous to the coronation of
Henry W. He married .Jacqueline, heiress of
Holland and Hainault. and in 1424 overran
Hainault, which was recovered by the Duke of

Brabant. Later he married Eleanor Cobham.
who Has imprisoned for life for treason, and at
the time of his death Humphrey himself was
)uider simil.'ir charge.

HUMPHREY CLINKER, The E.\PEnmo:»
OF. A novel in the form of letters, bv Tobias
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Smollett. It iianutos llic fortunes of the title

character, a postilion, after he enters the ser-

vice of the Brambles. He proves to be his mas-

ter's natural son, and marries his mistress's

maid, Winifred. The work was published in

1771, and founded partly on Anstey's Sew Bath
(ruidr. and ]iarlly on the autlior''* own lifi'. Tab-

itha and Winifred are oliviou>ly llie literary

ancestors of Sheridan's Mrs. .Malaprop; while

Scott admits copying' the pedantic Lisnuihago in

his Sir Uu^mUI l)al<;etty.

HUM'PHREYS, Alexandeb Crombie (1851

— ), An American gas-engineer and educator,

born in Edinburgh, Scotland. Having come to

the United States in 1859, from ISliO to 187'2

he was a member of the staff of a New York
insurance company: in 1872 was appointed sec-

retary of a Greenville (X. J.) gas-light company,

and "shortly afterwards its superintendent. In

1877-81 he" studied at the Stevens Institute of

Technology (Hoboken, N. J.) : from 1881 to 1885

was chief "engineer of a lighting company of New
York, and in 1885 was appointed superintendent

of construction of a gas improvement company,
of which he l)ecame general superintendent, and
ultimately commercial manager, with headquar-

ters at Philadelphia, Pa. He entered a London
gas company in 1802, and in 1804 established a

branch of the company in New York. During
his connection with these various enterprises he

greatly furthered the manufacture of water-gas.

In liu")2 he was elected president of Stevens In-

stitute t<i succeed Henry Morton, deceased.

HUM'PHREYS, Andrew Aticinson (1810-

83). An American soldier. He was bom in

Philadelphia; graduated at West Point in 1831,

and was assigned to the artillerj". He resigned

in September, 1830, and for the next two years

was a civil engineer employed on Government
work under Major Ilartman Baehe. In .July,

1838, he reentered the army as first lieutenant,

and was assigned to the corps of topographical

engineers. From 1842 to 1840 he was assistant

in charge of the Coast Survey ofTice. Later he

was engaged in the sur\'eys of the delta of the

Mississippi, and in those for various railroads.

Soon after the outbreak of the Civil War he
became a member of the stall of General Mc-
Clellan, with the rank of major, and in the

Peninsula campaign was chief topographical en-

gineer of the .\nny of the Potrjmae. In .\pril,

1862, he was promoted to be brig-.idiergeneral

of volunteers, and he was afterwards in command
of a division in the Fifth Corps of the Army
of the Potomac, participating in the battles of

Fredericksburg and Chaneellorsville. In the

battle of Gettysburg he commanded the Second
Division of the Third Corps, and as such had
an active share in the second day's fighting,

earning promotion to a major-generalship in the

volunteer service. From .July 8. 18(i3, to Novem-
ber, 18r)4. he was chief of staff to General Meade,
and subsequently commanded the Second Corps
of the Army of the Potomac in Grant's final

campaign against Lee. He was brevetted major-
general in the Regular Army for services at

Sailor's Creek, commanded the District of Penn-
sylvania for a time, and after being mustered out

of the volunteer service was placed in command
of the engineer corps with the regular rank of

brigadier-general. He was retired from active

service in 187f>. He published: The Tirffinia

Campaigns of 1S6I, and 1S65 (1882) ; From Get-

tysburg to the Rapidan (1882) ; and, with H. L.

Abbott, a lleport un the J'hi/sics and Hydraulics

of the Mississippi Uiver (18G1).

HUMPHREYS, lUviu (17521818). An
.\meiic;iii soldier, diplomat, and poet, l>om -n

IX'rby, Conn., and educated at Yale College. At
the outbreak of the llcvolutionary War he en-

tered the army as e:iptain, Ix-fiinie major of a

brigade under (ieneral I'lirsons in 1777, wa,
made aide to General Putnam in 1778, and in

1780 became Washington's aide and military

secretary. After the battle of ^orktown he was
put in charge' of the colors and stjindards cap-

tured from the British troops, and for his ser-

vices received from General Kno.v, in 1786, a

sword voted by Congress five years before. In
1784 he acted as secretary of the commission,
consisting of Adams, .lelferson, I'ranklin, and
others, that went to Paris to arrange eommerci:il

treaties between foreign |)owers anil the I'nited

States. He served in the Connecticut Legisla-

ture in 178(i, participated in the suppression of

Shays's Rebelliim in 1787, and from 1788 to 1700
lived with Washington's family at Alount Ver-
non, where he wrote An Essoy Upon the Life of

(Icn. Israel I'utiiam. From 1701 to 1707 he
served as United States Minister in Lisbon, being
the first diplomatic representative" of the United
States ever sent to Portugal; and was then inaile

Minister Plenipolenti;iry to Spain. In 1802 he
returned, bringing with him the first merino
sheeji introduced into the United States. Dur-
ing the War of 1812 he conmianded the Connecti-

cut militia. He was a fellow of the Royal So-

ciety of London, and a prominent mend)er of the

literary coterie known as the 'Hartford Wits.'

with whom he wrote the Annrchiad. His other

writings include: 7"/ic ^Vidow of Malabar, a

translation of the French trag.^'dy; .In Address
to the Armies of the United fHnt'es (1782) ; The
llappincys of America; The Future (llory of the

I'nited .S'/fi/es,' and many political papers and
orations.

HUMPHREYS, Hexby Voei. (1810-70). An
Engli-h :uitlior, illustrator, and naturalist, born
in Birmingham. Much of his early life was
spent in Italy. He provided the illustrations

for Westwood's liritish ^liutterfiics (1841), and
for Loudon's British Wild Flowers (1850). He
was the author of some niimisniatic handbooks,
such as: The Coins of Enrjlnnd (1840) ; Anrirnt
Coins and Medals (18.50) : two volumes of illus-

trations for Froissart's Chronicles (1844); II-

luminated Books of the Middle Ages (1844-40,

with Owen Jones) ; and other works and illus-

trations.

HUMPHREYS, .Tcsiiua (1751-1838). An
.Vmeiicin ^liiplniilder of Revolutionary time.

Welsh by descent, but a native of llaverford. Pa.,

he learned his trade in Philadeljihi:i, and when
it became necessary for the English colonies to

have ships of their own with which to fight the

mother country. Humphreys was their first

builder. From that fact he was called 'the fa-

ther of the American Na\-y.' He built such ships

as the Constitution, Chesapeake, Congress, Con-
stellation. President, and United States.

HUMPHREYS. Milton Wylie (1844-).
An .\nieriean educator, horn in West Virginia.

He was educated at Washint'ton and I^ee Univer-

sity, and at I>eipzig and Berlin, and from 1860 to

1875 was adjunct professor of the ancient Ian-
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guage3 at Leipzig. Having held the chair of

Greek at Vanderbilt University from 1875 to

1883, he was professor of ancient languages at
tlie University of Texas from 1883 to 1887, and
in the latter year beoame professor of Greek at

tlie University of Virginia. In 1882 he was
president of the American Philological Associa-

tion, and for a number of years he was American
editor of the Revue dex Revues. His publication.^

include excellent editions of The Clouds of

Ari.stophanes (1885), and the Antigone of

Sophocles (1891).

HUMTJS (Lat., ground). A generic term for

the decomposed organic matter contained in soil.

During decomposition of vegetable matter the
carbon, nitrogen, oxygen, and hydrogen pass off

in the form of water, carbon dioxide, ammonia,
etc.. or are carried down into the earth in solu-

li(jn, wliile the remainder of the constituents

form compounds less easily removed, to which
the name humus is properly applied. These com-
pounds have been investigated chemically, but
little is known as to their nature and relations;

special names have been given to a few of them,
as crenic acid, apocrenic acid, ulmic acid, and
nlniin. They are of importance in relation to

tlic fertility of the soil, increasing its powef of

absorbing and retaining water, lessening its te-

nacity, and, causing more rapid absorption of

heat from the sun's rays. They may also in-

directly afford nutrition to plant life. See Son.;
Compost.

HTJMUS PLANTS. Plants which grow nat-
urally in humus soil. Ordinarily in nature, where
large amounts of humus are found, there i.s a
rich development of forest trees. Associated

.

very intimately with the humus, however, are a
number of plants which depend not only upon
the rich organic food found in the humus and in

the shade furnished by the trees, but also upon
the presence of fungi which permeate the humus.
The significance of these fungi is discussed luidcr

the head JlvcDRRiiiZA. Until recently, the plants

dependent upon humus have lieen called sapro-

phytes, but inasmuch as more close investigation

has shown" that the dependence is very rarely

directly upon the humus, but rather upon the

fungi spoken of .above, such plants are now re-

ferred to as symbiotic saprophytes. Among these

are found not only plants destitute of chloro-

phyll, like the Indian pipe, but also a large num-
ber of green plants, even forest trees, such as
beech and pine. See Forest; Saprophyte.

HTJ-NAN, hoo'niin' (Chin., south of the lake,

i.e. the Tung-ting Lake). An inland province
of China, bounded on the east by the mountains
cjf Kiang-si, on the south and southwest by the

Xan-ling Mountains, which separate it from
Ihe provinces of Kwang-tung and Kwang-si, on
the west by Kwei-chow and Sze-chuen. and on
the north by Hu-peh (Map: China. D 6). Area,
about 77,0(10 square miles. It is made up of the
basins of four rivers, which discharge into the

Tung-ting Lake and through it into the Yang-tse.

The chief of these rivers are the Siang. which
rises in the Xan-ling and flows north, receiving

many tributary waters in its course: the Tsze;
and the Yuen, which has its origin in the

southeast of Kwei-chow, the latter furnishing
the shortest and most satisfactory route to

Kwei-chow. Yunnan, and Burma, being navi-

gable by native boats a.s far as Ch'Sn-yuan-fu

on the Kwei-chow frontier. The general slope
of the province is toward the lake. Hills at-

taining in some places the height of mountains
are found in the south, southeast, and along the
Kwei-chow border on the west. The soil is fer-

tile, and in many parts two crops a year are
produced. The chief agricultural products are
tea, rice, hemp, and tobacco. Hunan is one of
the principal tea-producing regions of China,
and immense quantities are shipped every year
to foreign countries from Hankow. The coarser
varieties are prepared in brick form and sent
overland via Hankow to Siberia and Russia.
Both bituminous and anthracite coal is found
and mined. The anthracite is of good quality
and is exported. Iron, copper, and tin are also
found. Capital, Ch'ang-sha-fu. The population
of Hunan is estimated at about 22,000,000. The
inhabitants are noted for their lawlessness and
their hostility to foreigners.

HTTNCAMXJNCA, hun'ka-mun'ka. The in-

genuous daughter of King Arthur and Queen
Dollallolla in P'ielding's burlesque Tom Thumb
the G-reat.

HUNCHBACK, The. The most successful

comedy of J. Sheridan Knowles. produced in

1832. At Covent Garden, under Kemble"s di-

rection, Fanny Kemble played Julia, and the
part of Master Walter was taken by the author
himself.

HUNDRED (AS. hundred, Ger. hundert,
from AS., Goth, hund, OHG. hunt, Ger. hund.
Olr. cet, Lith. s::imtas, Lett, simts, OChurch
Slav, suto, Lat. centum, Gk. 4KaT6f, hekaton,
Skt. iata, hundred + AS. -red; connected with
OHG. radio, Ger. Rede, account, speech, Goth.
ra]>j6, Lat. ratio, reckoning, reri, to think). An
ancient territorial unit in England, less than a
shire or county, and usually greater than a

parish or town. The origin of the name is in-

volved in obscurity, but it is supposed to be
derived from a convenient grouping of one hun-
dred families for purposes of defense, or for

local administration. Hundred -c varied greatly

in size in different parts of PJngland. from two
square miles in the southern counties, to three

hundred square miles in Lancashire, but they
maintained considerable uniformity within the
limits of a given county. But they were not mere
subdivisions of the county, being both historically

and for various administrative purposes inde-

pendent of the greater territorial division within
which they were included. .'ice the article
Wapkntakk.
Each hundred had a court of ancient and for-

gotten origin, which was known as the Hundred
Court. This was held at frequent intervals and
appears to have been of equal authority with the

county courts, though its jurisdiction seems to

have been more restricted, taeing apparently con-

fined to civil causes, such as actions of debt and
trespass. Like the other customary courts of

the feudal period, such as the county courts,

courts baron, and the like, the hundred courts

were composed of the freeholders of the hundred,
who were liable to do service as "suitors.' i.e.

triers of suits, as one of the obligations of their

freehold tenure. Most of these courts have been

abolished and their jurisdiction transferred to

the county courts, but a few. which were courts

of record, have been permitted to survive.

But the hundred was more than a political
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and administrative unit; it was also a com-

munal unit. It was liable in duiuiiges for a false

judgment given by the hundred court. As early

as the reign of Edgar it was provided that the

hundred sliould l)e responsible for the adminis-

tration of jusliec and liable to punishment by

line or otherwise if thieves and other eriminals

were not brought to justice. The statute of Win-

ehester in 1285 (13 Edw. I., c. 2) made the

hundred liable to respond in damages for rob-

beries fiimmilted within its limits if the olTendcr

was allowed to escape jiunishment. At a still

earlier period it was subject to the famous mur-

der line, imposed by the laws of Canute upon any

hundred in which any one not an Knglishnian

was Ir.uiid slain. (See Enkusiikry.) As lately

as ISSti the humlred continued to he legally liable

for <laniagcs resulting from rioting. Consult:

Pollock and Maitland. History of ICnglish Laio

(2d ed.. London and Boston, ISnO) ;
Stubbs.

Conxlitulioiutl llixlunj of Knglund (O.\ford,

18S0).

HUNDRED DAYS, The (Fr. hn cent joKra)

.

Tlie term of Xapokon's sccinid reign as French

Emperor. The ]ieriod extended from March 20.

ISl,*), the date of his entry into Paris, to June

28th, when Louis XVIU. once more assumed

power. At Elba Napoleon had been kept in-

formed of the dissension prevailing among the

Allies at the Congress of Vienna, and of the

extreme unpopularity of the restored Hourbons

in France. Seizing the opportunity, he left Elba,

February 2nth. landed with 000 men near Cannes,

and called upon the country to rise in his favor,

March 1st. The apathy of the Bourbons at

Paris allowed Napoleon time to recruit his

strength. When Louis at last bestirred himself

it was too late. The Napoleonic fever had

spread, the soldiers of the Empire rallied around

their old leader, and the troops sent out against

him joined his standard. The tinal blow to the

monarchy came when Xey. after great hesita-

tion, weiit over to Napoleon, who entered Paris

in triumph March 20tli. Louis having lied north-

ward to Ghent. Napoleon immediately or-

fjanizcd a government, issued writs for the elec-

tion of an extraordinary assembly to draft a

new constitution, abolished the existing Legisla-

ture, and began to raise troops. Aleanwhile the

Allies at Vienna, on hearing of his landing,

pledged themselves to hunt down the 'bandit'

and to ]nit it out of his power, once for all. to

disturb the peace of Europe. Eight hundred

tliousand men were sent out against him. At
Paris there was a foreboding that this s\idden

restoration could not last; but though men had

lost much of the fear and respect Napoleon had

been wont to inspire, the work of organization

nevertheless went on actively. On June 1st, in

tlie Champ de Mars. Napoleon solemnly swore to

this new Constitution, which was very liberal

in character, and then set out with his army,

for he had succeeded in raising 2H7.000 men. for

the north. (See Liony; Qr.vTia>l?i!.\s ; Water-

loo.) Four days after Waterloo, June 22d. he

alxlicated in favor of his son. attempted to

escape to .\nieriea, failed, and gave himself np

to the Engli'ih. See France.

HUNDRED YEARS' WAR, The. The name
of the long series of cnntr^ts wn'jred bv the

English kings, between 1337 and 14.53, to gain the

Freneh crown and French territory. It was by

no means an uninterrupted war, but rather a
succession of battles, truces, and peaces. The
lirst great period of the war extends from 1337

to 1380. Philip VI. (1328-50), of the House of

Valois, had succeeded Charles IV., the lust of

the direct descendants of Hugh Capet, since, in

accordance with the Salic law (q.v.), the crown

of France could be transmitted through the male

line only, though Edward 111. of England was
a nearer relation to the late King, his mother,

Isabella, being a sister of Charles. Edward's

claim, however, was weak in this, that if fe-

males could transnut claims to the erown, then

tliere were others who had even belter claims

than the English King. On .lune (I, 1330, and
May 30, 1331, Edward by letters patent recog-

nized Phili|)"s claims, and had the latter been

a more capable man, war might not have re-

sulted. The French King interfered in the alTairs

of the Flemish cities, with which England had
intimate commercial relations. Moreover, Ed-

ward was inlluenced by the exiled Uobcrt of

Artois, who had been unable to obtain his in-

heritance from Philip VI. Edward dcclariMl war

in 1337, and gradually made alliances with tlie

Emperor L<)\iis IV. and John of Brittany, wim
was opposed by Charles of Blois, cousin of Philip

VI.. in his attempts to secure his inheritance.

It is this war in Brittany which the great chron-

icler Froissart (q.v.) lias especially described.

On the other hand, Philip established that close

alliance of France and Scotland which was to

endure for centuries. There were numy small

skirmishes during the first years of the war,

but neither side gained decisive victories, and on

January 9, 1343, a truce was concluded for three

years, each side retaining its possessions. Hos-

tilities, however, were resumed in 1345. At this

juncture the alliance of the Flemish cities was
lost to England by the death of Jakob van Arte-

velde (q.v.), the" leader of the Flemings, who
perished in a popular tumult. On August 20,

1340. the English, under tlie leadership of Ed-

ward himself, won their first great victory at

Crfcy (q.v.). which showed that the French

knights could not stand against the well-disci-

plined yeoman archers of England. The victors

took possession of Calais.

Meanwhile France was already experiencing the

evils of war: the distress of the peasants was
great: financial troubles set in, made worse by

the tampering with the coin and the ever-increas-

ing taxes. The second great defeat of the French

took place at Poitiers (q.v.). in 13.50. where

the famous Black Prince led the English, aiid

where King John, the successor of Philip VI.,

was taken prisoner. Tlie Stales-General now
for a time had control of the Administration.

Their leaders were Etienne !Marcel, provost of

the Merchants, Robert le Coq. Bishop of Laon,

and Charles the Bad of Navarre; but the

revolt of the peasants (see Jac(}IERIF.) in 13.58

caused the more conservative classes to rally to

the aid of the Dauphin Charles, who had been

appointed regent by the States-General during

King .John's captivitv. A brief breathingspell

was brought about in 1300 by the Peace of Bre-

tignv ((\.v.). .John died in 1304. and his son

Charles V. (q.v.). who was to be known as the

'Wise.' succeeded him. Himself an nnwarlike

man. he had the help of a great soldier in T)u

Gueselin (q.v.). His object was to resain the

l.inds his father had lost, and by interfering with
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tlie possessions of the English in France, and
attacking them in Spain, he forced a new war
in 13(J9. Du Uueselin did not attempt to meet
the English in the open, but harass<;d them, and
cut oil their supplies, and the English experi-

enced a succession of misfortunes. Moreover, in

1370 the Black Prince died, and there was no
one capable of taking his place; a year later

Edward HI. also died, and was succeeded by
Richard II., a minor. When, in 1380, Charles
VI. (q.v. ) succeeded his father, few possessions
remained to the English in France. In 13!)G a
truce for twent3'-eight years was signed, which
ended the first period of the war.

In France meanwhile Charles VI. had become
insane, civil war broke out between the factions

of the Armagnacs (q.v.) and the Burgundians,
and Paris itself was distressed by the rising of

the Cabochiens (q.v.) in 1413. In England
Kichard II. was overthrown by Henry IV. in

1399, and the latter was succeeded in 1413 by
his son Henry V. But the House of Lancaster
did not feel secure on the throne, and nothing
would turn the attention of the people away
from internal affairs as completely as a foreign
war. So, in 1415 the war began again with the
invasion of France by Henry V. France dis-

united ofl'ered an easy prey to the English, and
soon the country was almost entirely in their

possession, especially as they were aided by
Philip. Duke of Burgundy (q.v.), who was eager
to revenge the murder of his father, John the
Fearless (q.v.). To the first year of this period
belongs the battle of Agincourt (q.v.), the last of

the three great English victories. On May 20,

1420, the Treaty of Troyes was signed, by which
Henry V. was recognized as Regent of France and
flie heir of Charles VI., while the Dauphin was
disowned by his own mother. The English held
practically the whole of France.

In 1422 both Henry V. and Charles VI. died,

and the former was succeeded by his son, Henry
VI., a child of ten months, who was crowned
Henry of France at Paris, his uncle Bedford being

Regent. Charles VII., the successor of Charles
VI., gave no signs of ability, and it seemed as if

Henry VI. would really hold France permanently.
But when aft'airs looked darkest France was
saved by Joan of Arc (q.v.), who came forward
and raised the siege of Orleans in 1429. thus turn-

ing the tide of war. From that time on the
English slowly but surely lost ground, and when,
in 14.'J3, their last great captain. Talbot, fell at
Castillon, the war ceased. Of all the extensive
English conquests in France, nothing remained
except the city of Calais and a small adjoining
district. This France did not regain imtil I.5.5.S.

Consult: Lavisse and Ranibaud, Histoirc fjctirrnlc,

vol. iii. (Paris. 1804) ; Kitchiii,fl'(s/o)-;y of France,
vol. i. (Oxford. 1873) : Hardy. La Oucrre de cent
ans (Paris. 1877) : Dognon. Lcs Armafinncs rt Ics

liourtjniijnons (Toulouse, 1890) : Wallon, Jeanne
d'Arc (Paris. 1875) ; Longman, Ednard Til.

(London. 1869). See Fb.\nce; England; and
BlRGlNnY.

HU'NEKER, .LvMES GronoNS (1800— ). An
American musical writer and critic, horn in Phila-

delphia, Pa. He was a pupil of Alfredo Barili,

and of Bitter and Doutreleau for theory, in

Paris. On the completion of his studies in the
latter city he returned to New York, where he
took up his permanent residence (188.5). He
was musical editor, and in 1902 became dra-

matic editor, of the New York Sun. His numer-
ous contributions to the leading magazines and
reviews contain vigorous and consistent presen-
tations of his musical ideal.*. His works in-

clude: Mezzotints in Modern Music (1899);
Chopin, as Man and Munician (1900), probably
the most sympathetic life of Chopin for either
musician or layman; and Melomaniaes (1902),
a volume of stories on musical subjects, charac-
teristically clever and imaginative.

HUNFALVY, hun'fol-ve, Janos (1820-88).
An Hungarian geographer. He was born in the
County of Zips, Hungary; became professor of
statistics in the Academy of Kesmark; took part
in the political agitation preceding the revolu-
tion of 1848; and was professor of history in
the polytechnic school at Buda (1806-70), and
of geography in the University of Pest after
1870. He was elected a member of the Hun-
garian Academy in 1865, and died in Budapest,
llunfalvy wrote a Universal History (1850-51),
and a Universal Geography ; of the latter, only-

two volumes appeared during the avitlior's life-

time; the third was published in Budapest in
1890. An excellent descriptive work on Hun-
gary, entitled A magyar birodnlom iermdszeti
viszonyainalc Icirdsa, appeared in 1803-66. He
issued in German his Ungarn iind Siebenbiirgen
in Originatansichten (1850), and in both German
and JIagjar his work on the Travels of Ladislas
Magyar (1859).

HUNFALVY, Pal (1810-91). An Hungarian
philologist and ethnogi-apher, brother of the pre-
ceding. He was born in the County of Zips,
studied law at Pest, and from 1842 to 1848 was
professor of law at Kesmark. Then he was
elected to the Hungarian Diet, in which he
sat until it was dissolved, when he went to
Pest, and in 1856 founded the philological re-
view Magyar Xyclvcazet. Having been elected
to the Hungarian Academy in 1859, he was for
many years its librarian. He wrote: Chresto-
mathia Fennica (1861): Utazds a Balt-tenger
videkein, travels in the Baltic country (1871);
treatises on the dialects of the Voguls (1872)
and the Ostiaks (1875) ; a JIagyar ethnography
(1876; German by Sehwicker, "l877) ; in Pro-
chaska's series on the peoples of Austria-Hun-
gary, a volume entitled Die Ungarn oder Ma-
gyaren (1881) ; and Die Rum<incn und ihre An-
spriirhc (1SS3).

HUNGARIAN CONFESSION, The. A con-
fession of faith prepared by the Synod of Czenger,
and adopted hy the Refomied Church of Hungary,
1558. Its chief points were its emphatic rejec-

tion of the anti-Trinitarian views which had
spread widely through Hungary of the Roman
Catholic and Lutheran doctrines of the Eucha-
rist, and of .\nabaptism. I'pon the point of
reprobation it is silent. Tlie Confession was su-
perseded in 1507 by the Hungarian Synod's ac-
ceptance of the Second Helvetian Confession
(1506). Consult Schafl". Creeds of Christendom
(London. 1SS4).

HUNGARIAN GRASS. See Foxtati. Gra.ss.

HUNGARIAN LANGUAGE. Called by
those who s])eak it. Magyar: one of the Ural-
.Mtaic group of languages, and both politically

and literarily the most important representative
of the <,'roup. With the exception of the closely
allied Finnish (including the various Finnic dia-
lects spoken in Russia, as well as the Lapp) and
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Turkish, and the problematic Basque in the
r.vreiiees, it is to-day the onlj' European lan-

guage that does not belong to the ludo-Gcriiianic

group. The Ural-Altaic languages are divided
into: (1) The Finno Igric and ('J) Sainnyedie,

forming the L'ral branch; and (3) Turkic, (4)
Alongolic, and (5) Tungusic, forming the Altaic
branch. The lingui.stic position of Hungiirian
was for many years the subject of a heated
controversy, one school led by VYunlM'ry claiming
its close alhliation with Turkish, while the other,

under llunfalvv. pUieed it where it is now recog-

nized to belong, in the Finno-L'gric division.

Hungarian, like other L'ralAltaic tongues, is

agglutinative in structure. It is built upon a
basis of monosyllabic roots, through the addition
of successive sull\.\es. which entail no inner

change or structural modification in the original

stem, but are merely set up in a row, one after

another, like a row of bricks. The sulTixes

themselves, however, are modified in obedience to

a law of so-called vowel harmony, which forms
the most distinctive feature of this group of lan-

g:uages. The vowel sounds in Hungarian are di-

vided into three classes: Open vowels, a, S, o, 6,

u, ft: close vowels, e, o, 0, U. u; middle or neutral
vowels, f, t, i. These neutrals may be used in-

differently in words containing vowels of either

of the other classes; but suffixes containing open
or close vowels may stand only after a root con-

taining a vowel of the same class; e.g. h6:ban,
"in the house'; krrib>ii, in the garden'; viiratan-

(Intm!;, 'they will be expected'; kcrclcndenek,
'they will be entreated.' Hungarian has no in-

flectional endings, in the strictest sense of the
term. It has no grammatical gender, or even suf-

fi.xes indicative of sex; S means 'he' or 'she,'

vrki, 'to him' or 'to her,' and so on. In ex-

pre.ssing case relations, the bare stem is used
regularly for the nominative, and to some ex-

tent for tlie possessive; the otlier ca.ses are

represented by means of the various postpositive

particles which in Hungarian take the place of

prepositions: e.g. hiii, 'house'; hiizhan. "in the

house'; hazbol. 'out of the house'; hnzelott, 'in

front of the house'; hiizhoz. 'toward the house';

hdzal, 'with the house'; hAzat, 'house' (accusa-
tive) ; hdzalatt. 'under the house'; hazfelet,

'above the house'; etc. A noteworthy pecu-

liarity is the system of possessive suffixes em-
ployed with substantives, closely analogous to the
personal endings of tlie verbs; e.g. hAznm. 'my
house'; hiizaii. 'thy house'; hi'izii, 'his (her)

house'; hdzunk, 'our house'; hdzotok, 'your
house'; hdzok, 'their house.' In the ab.sence of
the auxiliary verb 'to have.' these possessive

endings are used with the verb 'to be.' to de-

note ownership: nekiink van Mzunk, 'to us
is house ours,' i.e. 'we have a house.' The
verbal system in Hungarian is highly devel-

oped, giving the language a remark.ible flexi-

bility and a wide range of expression, though
it offers to foreigners the chief difficulty in

acquiring the language. There are two distinct

forms of the verb, a definite and an indefinite

form, difTering throughout in their terminations.
Their respective uses are exceedingly idiomatic,
but in general the distinction between them de-

ptnds upon whether or not the object of the verb
is a definite person or thing: lAtok, 'I see'; a
kutt/At latom, 'I see the dog.' Hiingarian is espe-

cially rich in derivative verbs. Xot only are
there suflfi-xes which, added to the simple verbal

stem, form causative, frequentative, inceptive,

intensive, diminutive, reciprocate, potential, and
desidcrative stems, but with the characteristic

facility of agglutinative languages, two or more
of these sullixcs may be used in combination, re-

sulting in such linguistic anonutlies as rellexive-

frequcntative-potential, intransitive-diminutive-

potential, and transitive-frequentativecausative-
|iotential verbs. The following examples will

give some idea of the formation of derivative
verbs: laini, "to sec'; lAloguIni, 'to visit'; be-

szchick, 'they talk'; bvszclyliuk, "they chatter';

hmz^lkcdiivk, 'they talk with each other'; vcr,

"he beats'; vcrintlut, 'he can beat gently.' Among
the peculiarities of the language are: the two-
person sulli.x, lak, u.sed in place of the regular
ending of the first person, when the subject of the
verb is '1,' and the object 'thee' or 'you'; the use
of the singular numU'r with ordinal numerals,
e.g. tiz liAz, 'ten house' (not 'houses') ; and the

inverted order of name and surname, e.g. Arany
•lAnos = .John Arany; Pilofi .Si'indor — Alc\iin-

der Petofi. The rcquirement-s of emphasis
often allow the words in a short Hun-
garian sentence to be put in an order the
reverse of that in English: e.g. I'lnzcmet elrcll

nzolgAlom, 'money-my awaytook servant-my'
('my servant took (away) my money'). The
extent to which agglutination may be carried

in the Hungarian language will be illustrated

by the fact that it is ])ossible to perform the fol-

lowing o|Mr;ition of wordliuihliiig: Mafigar, 'Hun-
garian'; ilagt/aruzni, 'to render into Hungarian,'
hence 'to make clear,' 'to translate'; niriiinni/-

ynruzni, 'to translate,' with the added notion of

the accomplishment of the action, the syllable

»ie(7 having the force of the German be and er

;

mcgmagyarizhat, 'he may translate'; »ieg-

mngytirAzhatallan, 'that cannot be translated,'

'iintranslatal>le'; megmagynrAzhntatlannbb, 'more
untranslatable'

;

Icgmcgmiigyarazhtilatlanabb,
most untranslatable'; plural subs, h gmrgtiing-

yarAzliatatlanubhak. 'the most untranslatable'; a

Ugmegtnagyardzhatatlanabbakal, 'with the most
untranslatable.' A large number of names
of common things in the Hungarian language
are borrowed from the Slavic and German.
Consult Hunfalvy, Die Ungarn oder Mag-
yiiren (Vienna. 1881); id., Ethnogriiphie von
Vngarn (German trans, with additions by
8chwicker, Budapest, 1877); id., \umbt'rys
J'mprung der Magyarcn (Vienna. 1S8.3. refuting
X'.lmbery's theory of a Turkish relation) ; Riedl,

Magyarische Orammatik (Vienna, 1858) ; Topler,
(Iranimar, in German (Budapest. 1882) ; Singer,

ilrammnr. in English (l^ondon, 1882) ; Ballagi,

flcriran-Miigynr ami Maqiinr-Ocrman Dirtionnri/

(,"5d ed., Budapest, 1874) ;' Bizonfy, EnglUhnun-
garian Dictionary (ib., 1878) ; the Dictionary of
the Uuvgnrian Academy of Sciences (ih., 1862-

74) . See Hincarv.

HUNGARIAN LITERATURE. Until mod-
ern times, literature in the vernacular did not
flourish to any very great extent in Ifungary.
Latin was the general medium of cultured expres-

sion durin'j the Middle Ages, and even recently it

has sometimes sought to supplant the popular
tongue in oflicial and literary use. There arc,

however, documents in Hungarian or Magyar
that belong to the mediaeval period, most of them
being translations of legends and of books of the
Bible. The earliest continuous monument of

Magyar is a funeral ceremonial dating from
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about the beginning of the thirteenth century.
From the middle of the fifteenth century until

the second half of the sixteenth century there
was some activity in the way of translating into

Hungarian tlic lives and legends of the saints

and the individual books of the Bible.

\\ ith the religious revolution ordinarily termed
the Reformation there was inaugurated a more
important era of literary production. Poetry
was cultivated by Valkai, TinOdi, llimai, Balassa

;

but no very great degree of originality marked
the ensuing period, for from then until the clos-

ing years of the eighteenth century JIagyar litera-

ture was chiefly one of imitation. Considerable
attention, however, was shown to some of the
uKjre striking forms of literary art. Thus, dur-
ing the sixteenth and seventeenth centuries lyric

verse was cultivated ; the drama was started by
Karadi (1560) : and much prominence was given
in the 'seventeenth century to epic verse, by
the poems of Zrinyi, Gyongj'ijsi, Liszti, and
(thers. Before the commencement of the eigh-

teenth century there also appeared many works
of a polemical, legal, and philological nature.

During the eighteenth century an endeavor was
made by the central authorities to subordinate
Hungarian life and patriotic feelings to Germanic
ideals. The attcinpt failed, but it resulted tem-
porarily in an undue production of books in Latin
and German, to the detriment of composition in

Magyar.
Xear the close of the century, and with the

advent of the French Revolution, there was a

reaction, and societies for the cultivation of the

Magyar tongue were formed, and various period-

icals* (the first newspaper in Hungarian was
started by Rath at Pressburg in the eighth decade
of the eighteenth century) founded in the same
interest. The new movement, whieh coincided
with the great national awakening in Hungary.
bore rich fruit; and within the first quarter of

the nineteenth century all foreign elements gave
way before it. The credit of this is largely due_
to Francis Kazinczy, the great linguistic re-

former, and the poets Csokonai, Dayka, Verseghy,
Alexander Kisfaludy. and Virag. The golden age
of Hungarian literature was the thirty years pre-

ceding the revolution of 1848-40. Charles Kis-
faludy. brother of .\lexander. created the Him-
garian drama by his tragedies and comedies,
and his contemporary Katona won great fame
as a writer of tragedy. Kiilcsey. by his poems,
ballads, prose writings, and orations, exerted a
potent influence upon the patriotism of the na-
tion. Fay's fables and Czuczor's and Viiriis-

marty's popular epics also did much to evoke
and foster a true national feeling. In the lyrics

of Alexander Peti'ifi, one of the greatest and most
original of modern poets, whose "Up Mag^'ars!"
became the war-hynni of the Revolution, and in

the epic verses and l)allads of Arany, Hungarian
literature reached its culmination in the middle
•of the nineteenth century. Their contemporary,
Ba.jza. was not only an eminent lyrical poet, but
an historical writer and sesthetical critic. .T('isika

(a disciple of Scott's) and EiUvos. eminent in

the field of fiction, exercised a large influence.

In the domain of political literature and journal-

ism Szf'chenyi, Kossiith, EiJtviis, and Csengeri
hold high rank. In the field of history Horv.lth,

Jfiszay. and Szalay deserve mention. In 1S4S the

powerful national awakening culminating in

revolution supplied a new inspiration. Na-

tional consciousness prompted Tompa's Folktales
and FuUc-tlagun (184(i), and Erdelyi's Uungarian
I'olk-iiotiys and Tales (184U-48J, with literary
and aisthetic essays. Krdelyi's Poems (1844),
lyric in the main, exercised a powerful influence
over the famous trio, Petofi, Arany, and Tompa.
Arany (1817-82), the greatest ballad writer,
surpassed him in formal perfection, and his

greatest work also was a national epic, Toldi, in

twelve cantos, celebrating the exploits of Toldi,
the Uungarian ,Samson. Tompa (1810-08), un-
excelled for sombre melancholy, struck the popu-
lar fancy with his Poems (1847). In drama,
Szigligeti (1814-78), with a wonderful mastery
of dramatic development and situation, mostly
based on intrigue, created a new genre with
The Deserter (1843), which still holds the
boards. His masterpiece, Mamma (18.')7), and
other successful plays called forth a host of suc-

cessors, with the results that 1>lie Viennese
farces and vaudevilles were banished from the
Hungarian stage.

However, the Revolution of 1848-49 doomed
many gifted writers to the dungeon, the sealfold.

or exile. Lyric poety was under the ban ; the
activit.v aroused sought new channels. Arany
translated Shakespeare, Tasso, Goethe; Szflsz

followed suit with masterly versions of MoliiTe,
Hugo, Dante, Shakespeare, Tennyson, Goethe,
Schiller, and Heine. At this time the novel, with
its opportunities for covert allusions, and the
drama gained ascendency. .Jokai (1825— ), nov-
elist, poet, publicist, historian, and political

champion, won his reputation, and Szftsz

(1820— ) proved his genius equally prominent in

lyric poetry, fiction, and journalism. In 1860 the
Austrian restraint was modified, and this gave
a new impetus to literature. Tolnay's (18.37—

)

liiiUads (1801) were justly classed with Arany's;
his Li/ric Poems (1805) are strikingly original
and tinged with melancholy, while the same
brooding over life's problems characterizes his
novels. Madach (182004) grappled with phil-

osophical questions in Man's Trai/edi). his best

work. Rakosi (1842— ) produced in Esope
(1800) a comedy remarkable for poetic language
and deft character-drawing, while his keen
drama, Mafidiilrn. and the lesthetic study of trag-

edy are among the best contributions to Hun-
garian drama.
The constitution of 1867 marked a new epoch:

the fight for nalionalism being over, the Hun-
garians could look more soberly upon themselves,
the wider horizons of cosmopolitanism having
opened new vistas. In short stories, novels, and
espeeiallv in'his comedies. The flood Pafriols

(1872) .and .Veic Men (1873), Toldy (1844-70)
gave splendid satires of contemporary life.

Csaky (1842—), the most fertile playwright,

elicited applause with his Proletarians. Hun-
garian literature has its realistic writers, its

psychological fiction, the short stories of Gyulai
(1826— ). who fosters the highest literary ideals

in his Poetns (1882), his critical studies and
university lectures. Abrany (1849— ). in the

character-play. The Infallible .)fan and the nov-

els. Who Is Stronrirr? and The Philosophii of the

Husband, devoted himself to a study of the prob-

lems of marriage. Miksz-lth (1840— ). probably

the most popular novelist of the day. champions
the peasants in North Hungarian village stories,

matchless in their style, language, and sympa-

thetic tone. Finally Br6dy, a wonderful complex
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of unusual powers and nonrliuliince in woikniiiu-

ship, represenls uynibulisni liuud iu huud with the
most uncoiupruniising rculism.

Consult: Toldy, .1 muijyur nemzvti irodulom
tiirtenete (.1 Denctiplion of the Salional Litera-

ture of Hungary} (Budapest, 1851); the first

volume, which deals with the inediieval |>criod,

was translated into (.ieriiian (ih.. 1H(>.')) ; Dux,
Alls Unyarn ( l.eipzij;. 1880); Sehwieker, tic-

tnhichte der uni/tinsvlim Littcrtilur (lA'ipzig,

188!l) ; Neuu'nyi. Ua.t muderiie Liiyani (Berlin.

1883). Professor Beilthy, of the University of

Budapest, is now preparinj,' a history of II un-

^'arian literature which is to be published in

Gosse's Knjjlish series of l.ili-ralurvs of the \\ urld.

HUNGARIAN MILLET. See Fo.\tail
(Jka.ss.

HUNGARIAN MUSIC. S.e M.\t;YAii Ml sic.

HUNGARIAN POLITICAL PARTIES.
Sec roi.niC'.vL I'ABxits, i)aragraph on llunyary.

HUNGARIAN VERSION. Sw Bihle.

HUN'GARY, or, odicially. The Lakus of
iiiK III M.AiiiA.N (How.N. A kingdom of Central

Kurope. constituting one of the units in the dual

monarchy of Austria-Hungary. It occupies a
compact area of 12.5,03".» square miles, com|)ris-

ing Hungary proper, with Transylvania and the

crownlands of Croatia and Slavonia and Kiunie,

which are united to Hungary, but have more
or less independent administrations. The Lands
of the Hungarian Crown are often designated

as Translcitiiania, or the country beyond the

Leitha. tlie Au-.trian half of the monarchy being

called Cisleithunia, or the country on this side

of the l-eitha, the Leitha being a snudl river

which forms a part of the boundary between
the two divisions. The Hungarian name of the

coimtry is Magyarorszilg (pronoiuiced mod'yOr-

6r'sag), the "land of the Jlagjars' (Hungari-

ans) ; the German name is Ungarn. The King-

dom of Hungary, exclusive of Croatia and Sla-

vonia. has the form of an oval with its longest

axis lying east and west along the parallel of

M')' N. It is encompassed for two-thirds of its

]H'rimeter by the broad curve of the Carpathian
Alountains, which, bi'ginuing at the Danube a

short distance below the Austro-Hungarian capi-

tal, Vienna, extend northeast, then east, then

southeast and south, and finally west, forming
a great wall on the side of Moravia, Galicia, I?u-

kowina, and Rumania. On the west Hungary
proper borders on Lower Austria and Styria,

and on the south, for a distance of almut 100

miles, on Servia. from which it is separated by
the Daiuibe. Southwest of Hungary |)roper, and
separated from it by the Drave and the Danube,
la the dependent Kingdom of Croatia and Sla-

vonia. a sreat part of whose southern boundary
is formed by the Save, separating it from Bosnia

and Servia. Croatia has a coast -line on tlic .Vdri-

atic. and on an arm of this sea is Hungary's
busy port of Fiume.

TopofiRAi'iiv. The two great orographic fea-

tures of Hungary are the Carpathians and the

vast plains which they inclose in their broad
sweep of about 800 miles, Croatia and Slavonia

are traversed by the eastern offshoots of the Alps.

The Carpathians spread out laterally in minor
ranges, and a largi^ portion of Transylvania, in

the extreme ea-t of the Kingdom, is covered by
them. The loftiest portions of the Carpathians
are the High Tfitra range in the north and the

Transylvanian Alps in the southeast, which rise

in peaks over 8(J00 feet above the sea. The
culminating point of the High Tdtra is the
Gerlsdorferspitze, 8737 feet. The Carpathians, ris-

ing above their densely wooded lower slopes, pre-

sent an imposing as|)ect, with their naked granite
|H-aks, on whose summits but little snow rests

through the winter. The great stretch of monot-
onously level land in the central and southern
parts of Hungary proper is divided into the

Little Hungarian and the Great HuMgariai\
plains. The Little Hungarian I'lain (Ivis.Xl

iiild) in the northwest comprises an area ol about
5001) S(|imre miles, with a mean elevation <il 150

feet. .\ portion of its surface is swampy, but
for the most part it is exceedingly fertile. The
Great Hungarian I'lain (.Mfdld), which is (he

basis of Hungary's agricvilt\iral wealth, ami the

I>rincipal seat of the .Magyar nationality, lies

in the centre of the country between tin? Danulje
and the northeastern higlilands. It covers an area

of nearly 40.000 square miles, ami lies at an aver-

age elevation of 325 f<'et above the sea. Us sur-

face has a very gradual slope from north to

south. Low hills of loess and sand, with deep,

swampy hollows, lend the only a])pcaranee of

relief. The surface is to a great extent tree-

less. Tlie soil, especially in the broad alluvial

lands, is excee<linKly fertile. In spite of its

monotony, the Alfiild, with its interminable cn

pause, its boundless fields and wide-spreadin;.'

villages, its great herds of cattle and droves

of horses, and its picturesque types of peasants,

herdsmen, and fishermen, is a region reiilele

with interest for the traveler, and with poetical

charm for its inhabitants.

HYnKO(iRAriiT. The Danube receives the drain
age of the entire country, except a small area

in the north, which is diaincd into tlie Vistula.

The course of the Danube from I'ressburg to

Orsova measures nearly (100 miles, ami the river

is navigable throughout. The principal tribu-

tary from the north is the Theiss (Tisza). which
'traverses the Great Hungarian Plain, and the

principal alliuent of which is (he Maros; from
the west and south the Danube receives the Draw
and the Save. There are two large lakes in

Hungary, the Balaton (Platten See), with an
area of over 400 square miles (including sub-

merged marshes), and the Xeusiedler See or

l-'ertii, 110 square miles, both lying in the west-

ern part, south of the Danube. In the Carpa
thians therfr arc many beautiful little lakes of

great depth, to which the Hungarians apply the

name tengerszeni. or 'eye of the sea.'

Climate. Hungary may be divided into two
main climatic belts, the highland belt form-

ing the northern, eastern, and southeastern por-

tions, and the lowlands oc(U|)yiiig the great

central and southwestern parts. The winter,

however, is severe throughout the countr>-. and

\i\ the highland region the temperature sometimes

falls as low as —18° F., while in the lowlands

it seldom falls below 5°. The summers are

oppressively hot in the central lowlands, the

Alfiild, where the mercury rises to 05° or even

105°. The rainfall differs considerably between

the highlands and the lowlands, the annual

precipitation in the former being 47 inches, and

in the latter <mly half as much. The Alfiild

suiters frefpienlly from prolonged droughts, but

may at other times receive even excessive rains.

Geouxiy and Mineral Resoubces. Hungary
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sUuids in marked contrast to Austria, in that
by tar the greater part of its surface consists

ot geologically recent formations. The Great
Flain, watered by the Danube and the Theiss,

presents an almost unbroken surface of Qua-
ternary and recent alluvial deposits, while the
great northern and eastern mountain systems
show a preponderance of Tertiary rocks on their

surface. Tlie Croatian and Slavonian highlands
are of Jurassic and Triassic formation, and here
also are the chief oulcroppings of the coal-

measures. Archaean diabases and granites occur
in western Transylvania, and along the entire

southern slope of the Carpathian Mountains
runs an extensive belt of volcanic rocks. The
nuclear mass of the Carpathians is largely con-

structed of granite. Hungary possesses a very
considerable mineral wealth. There are great
deposits of coal, iron, and salt; lead, copper,
silver, and gold are found in various localities,

the last mentioned chiellv along the rivers of

Tiansylvania. Antimony, cobalt, nickel, mer-
cury, and zinc also occur, and among the non-
metallic minerals there are precious stones, ka-

olin, marble, and porphyry. The Hungarian opal
is particularly worthy of mention. It is only
within recent limes that the wealth of coal and
iron has begun to be ex|)loited on a large scale.

The deposits of salt in the county of Marmaros.
in the Eastern Carpathians, which are worked
by the State, are practically inexhaustible. (See
table, under Austria-Hungary.) There are hun-
dreds of mineral springs scattered throughout
Hungary, .\mong the most celelirated are those
at Tiitra-Kiired (Schmeks), in the Northern
Carpathians, ilehfidia (Piaths of Hercules), near
Orsova. and the Iron Gate of the Danube, and
I'iired. on Lake Balaton, and Harkiny, near
Fhnfkirehen ( Pi-cs )

.

.Agriculture, Live Stock. Forests, etc. Hun-
gary is jjreeminently an agricultural country,
about three-fourths of the total population being
included in the agricultural class. The country
made marked progress, both in the extent of the
industry and in respect to agricultural methods,
(hiring the last two decades of the nineteenth
century. Indeed, the development recently made in

this and in other phases of its economic life has
won for the country the ap|x>llation of the 'Kuro-
pcnn Japan.' In J'espeet. therefore, to its agri-

cultural system, it belongs to Western Europe,
and contrasts sharply with the adjoining regions

to the east and south. A large majority of the
cultivators of the soil are independent land-

owners. In 1895 48.5 per cent, of the total

area (excluding properties consisting only of

woods or pastiires) was included in holdings
Avhich ranged in size from 5 to 100 acres. There
are, however, a great many large estates belong-

ing to the State and to members of the nobility,

upon which the prevailing system of agriculture

is very similar to that in vogue iipon the large

English estates. The improvement in agriculture

is largi>ly indebted to the activity of agricultural

societies. The natural conditions are generally

favorable to the industry, the great fertility of

tlic soil being especially a marked feature of

(he Hungarian plain. In some respects this

plain is comparable to the Western prairies of

the United States, luit, like that rt^gion, it is sub-

ject t<i an uncertain rainfall, and it contains

considerable stretches of sandy, arid land as

well as marshy tracts, which have never been

brought under cultivation. While the products
of the country are characterized by their great
variety, Hungary is best known for its pro-
duction of wheat, live stock (including horses),
and wine, the first two entering the European
markets in competition with American products.
The area devoted to wheat increased from a
little less than 0,500,000 acres (on an average)
during the period ISSl to 1885 to 8,142,000 acres
in I'.IOO, and has become greater than the com-
bined acreage of rye, barley, and oats, which
are about on a level with each other in im-
portance. The increa.se in the area devoted to
wheat was principally in the sandy and pre-

viously uncultivated tracts of Central and South-
ern Hungary. Increased attention is also being
given to corn, 5,469,000 acres having been de-

voted to its cultivation in 1900. A large va-

riety of root crops an; grown, of which the po-

tato leads in importance, followed by beets, much
less than half of the latter crop being sugar-
beets. The yield of the principal agricultural
.staples will be found in the table under Aus-
tria-Hungary. Vine culture is extensively car-

ried on in the hilly districts, the Hungarian
wines being the most superior known to the
market. The most famous Hungarian wines
are those that bear the name of Tokay. During
the latter part of the nineteenth century the
j'hylloxera devastated the Hungarian vineyard.s,

and their area greatly decreased. From an aver-

age of 367.300 hectares (907.747 acres) in the
period 1881 to 1885 it decreased to 202.865 hec-
tares (501,270 acres) in 1805, but had increased
again in 1900 to 221.838 hectares (548.162
acres). Hungary has an extraordinary wealth of
temperate-zone fruits. The grapes are unsur-
passed in flavor, and the plums an<l watermelons
are of an excellent quality. Apples. ]iears. cher-

ries, etc.. are very extensively raised, and some
semi-tropical fruits are cultivated in the south.

Nuts are found in great variety. There is a
considerable production of tobacco, but this is

inidcr the monopoly of the Crown.
The Hungarian horse, though not large, is in

great demand in the European market, because of
its endurance and swiftness. The superiority of

the bree<l is due to the care of the (iovernnient,

which selects and owns most of the stallions kept
in the country. The fondness of the Hungarian
for horses is well expressed in the saying. "The
Magj'ar was created on a horse." Tlie number
of horses in 1895 was 1,972,930. In the same
year there were 5.829.483 head of cattle. 7.526;-

783 sheep, 0,446.134 hogs, and 286.392 goats.

As compared with the figures of the 1884 census,

there was a decided increase in all varieties o'f

live slock, e.xcepting sheep, the latter having
sufl'ercd a large decrease. In some sections

biitValoes are used in considerable numbers in

tillage. The Hungarian oxen are characterized

by the extraordinary spread of their horns. The
principal forest area is in the Carpathian
^Mountains, and consists of forests of beech, oak,

and pine. The numerous rivers of the coun-

try are rich in fish, and thus contribute an im-

portant item to the food-supply of the people.

Manuf.'V.ctures. Since no duties can be col-

lected upon the imports from .\ustria. the Hun-
garian manufacturing industries must compete
with the longostablished and highly developed

Austrian industries: but in spite of this, much
progress has been recently made. The Govern-
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uient has sought to encourage iiulustrios by fa-

vorable legislation, such as exempt ion from tax-

ation. Most of the industries are being thor-

oughly nioilernizcd—eoMeeutraleil under large

plantii, with highly improved maehinery. The
leading industries are those whieh draw their

supplies from the abundant agricultural prod-

ucts of the country— llour-niilling. brewing and
uistillinu', sugjir and ti)ba(C<'i maMufactures. etc.

Iron products, clothing, and many U'ss imimrtant
items are also included among the manufactures.
Many of the large establishments are centred in

liudapest.

Tk.a.n.spoktatiox .k.nd C'om.mkiuk. In respect

to railway mileage. Hungary will compare favor-

ably with other Kuropcan countries. Including

Croatia and Slavonia, there were in 181III 1(),.500

miles of railway lines, about four-tiflhs of which
were owned by the Stale, while the greater part

of the remainder was ojierated by the State.

Hungary has (he distinction of having first ap-

plied tile zonetariti" system to its railroads.

The Danube and its tributaries afford extensive

facilities for water transportation. The navi-

gation of some of the rivers, notably the Theiss,

has lieen greatly improved through the shorten-

ing of the course by nu'ans of numerous cuts.

The limited coastline tends to restrict the coun-

try's participation in the seagoing trade. The
principal port. li(j»cv<-r. Kiumc, is ra|iidly grow-
ing in importance, and a subvention is granted to

Himgarian vessels registering in this port, the
immber of which is rapidly increasing. Over
three-fonrtlis of the imi)orts are from Austria,

which takes a not much smaller proportion of the

exports. This arises from the fact that the two
countries are mutually complementary in respect

to their prodifts. and that trade between tlieni is

free, whereas there is a farilV barrier to the trade

with other countries, drain, cattle, and other

farm products pass from Hungary to Austria in

return for manufactured products. ))rincipally

textiles. Cermany oceii]iies a second place in the
trade with Hungary.

(JovERNME.NT. The Knijieror of Atistria is King
of Hungary. Tlie fnri'ign and military and naval
affairs of the .AnstroHungarian Monarchy are
etmducted jointly l>y .\ustria ( Cisleitliania ) and
Hungary (Translcitliania ) through the medium
of common ministries (including a ministry for

the common finances) and the so-called Delega-
tions representing tlie separate halves of the

Monarchy. The crownland of Croatia-SIavonia
enjoys autonomy in local affairs, having its own
Diet and its own Ban or Governor. It is, how-
ever, also represented in the Hungarian Diet.

Since 1807 Transylvania has been an integral

part of Hungary. In the national Hungarian
Parliament the Mag>ar interests are jiredonii-

nant. and the Mag\ar language is official throtigh-

out Hungarj" proper, being obligatory in schools,

etc. Croatia and Slavonia arc allowed the offi-

cial use of their native language. A full exposi-

tion of the government and the educational sys-

tem, and a statement of finances, will be found in

the article Ar.STRi.v-Htxr„\RY.
Poi'li.ATioN. The population of the I^ands of

the Hungarian Crown in 1000 was 10.2.')4..'j.59, or

1.53 per square mile. This was somewhat more
than two-fifths of the population of the .\ustro-

Hungarian Monarchy, exclusive of Bosnia and
Herzegovina. There are a large number of ra-

cial elements represented in Hungary, and the

bitterness of racial feeling is the occasion ot

much political and .social friction. The Mag-
yar-speaking ]H)piilatiun ninnbers alioiit !l,00t),()0U,

but this figure incluiles a large number of persons

not of Magyar blood. The Kumans ( Uallachs),
mostly in Transylvania, numlier about .'!,0(IO,UOO,

and the Southern Slavs (Croats and Serbs) are
nearly as numerous. The Northern Slavs number
about 2.')0().000, about four-fifths of them being

Slovaks, and the remainder mainly Hullii'iiians.

Hungary has a (Jernian-speaking population of

over li.OOO.OOO. Tlie (iermans constitute an im-

portant element in many of the cities, and in

Tran.sylvania there is a (ierman-speaking district

known as the "Saxon Land.' There are over 8,"i0,-

000 inhabitants of .lewisli blood, most of whom
are included in the Magyar-speaking population.

Next to Humania. Hungary contains a larger

number of gypsies than any Kuropcan country.

They form a piclures(iue element in the jiopula-

tion, and tlieir music is (piitc a feature in the

diarms of rural life in llimgary. There are a
number of Arnu'iiians and Bulgarians in the

Kingdom. The population of Transylvania con-

sists mostly of Rumans, and the Magyar element
is but feebly represented in Croatia anil Slavonia.

The Magyars are, as a rule, the land-owners of

the country. Hungary is uniipie among pro-

gressive European countries in the extent to

which tlie dill'erenl races still retain their own
peculiar and long-established costumes. The cos-

tume of an Hungarian peasant is made of a linen

shirt with long sleeves, reaching t<i the knee; a
bodice ornamenled with metal buttons or cords;

wide linen trousers or tight-fitting ones, made of

black or blue cloth, and stuck into leather boots

ornamented with cords; a black round hat with
feathers, or a black fur cap for liead-drcss. and a
cloak made of close, coarse cloth ajid trimmed
with fur, cords, etc., or a wide sleeveless sheep-

skin coat, worn also to some extent in sum-
mer. The costume of the Hungarian peasant
woman is also very picturesque, and is made usu-

ally of lighter materials. The population is

very largely centred in villages, some of which
contain several thousand inhabitants, but there

are a fmv large towns. Budapest in 1001 bad
a ]iopiilation of 7.32,322. or more than twice

its population in 1881. Szegedin. with a popula-

tion in 1001 of 102.091, is the only other town
containing <iver 100.000 inhabitants. Cities hav-

ing between this and ."lO.OOO inhabitants in the

order of size, arc: Szabadka ( Maria-Thcrcsiopcl)

,

Debreczin. Pressburg (Pozsony). Hodniezii-Vflsfir-

hely, Agram (Z.'igr.'ih) , the capital of Croatia

and Slavonia. Kecskemi't. Arad. Temesvi'ir. and
Grosswardein (Nagy-Vflrad). Other well-known
towns arc: Klauscnburg, Kronstadt, and Hcr-

mannstadt. the three principal places of Transyl-

vania: riume, Kascliau. Oedenbiirg. Stuhlweis-

senburg. Raab. Kszek. and Gran (Esztergom),

the .seat of the Catholic Primate of Hungary.

The population of the Kingdom of Hungary, in

lOOO, according to religions, was as follows:

Roman Catholics, 9,920.000; Orthodox Greeks,

2.810.000: Calvinists, 2.441.000; Lutherans. 1.-

289,000; United Greeks and Catholic Armenians,
1,8.';4.000: Israelites. 851.000; Unitarians, 08,-

500.

Hi.sTORV. The Hungarians, or, as they call

themselves, the Magyars, have been settled in

their present abode just 1000 years. Tliey con-

stitute a branch of the Finno-Ugrian race (Uralo-
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Altaic family), their nearest kin being the Finns.

(See Hungarian Language.) They iigure in the

old writers as Cgri, Wengri, Ungri, Ungari,

Hungari. Hungary, soutli ami west of the Dan-

ube, was included in tlie Roman Province of Pan-

nonia. The southeastern portion formed part of

the Roman Province of Dacia. At tlie time of tlie

great migration of nations whicli overwhelmed
the Roman Empire of the West and in tlie

succeeding period, the middle basin of the Dan-
ube was overrun bj- Germanic peoples (Ostro-

goths, Gepid*. and Longobards
)

, by non-Aryan
peoples ( Huns and Avars ) . and bj' the Slavs.

The Avars, who had established a realm in Pan-
nonia, were conquered by Charles the Great,

King of the Franks, at the close of the eighth

century. A ccntHry later the JIagyars (Hun-
garians) left their abodes on the plains to the

east of the Carpathians {whither they are sup-

posed to have come from the original home of

the Finno-Ugrian race in Western Siberia), and
moving westward under the lead of Arpfid, who
is sung as a great national leader by the Hun-
garians, they descended about 8!I0 into the region

which was to take its name from them. Tlie

invaders were a barbarous horde, who for more
than half a century were the terror of the nations

to the west and the south. They broke up the

Moravian realm, made incursions into Germany
and Italy, everywhere pillaging, burning, and
slaughtering, and awakening superstitious terrors

in the minds of the inhabitants, and carrying

their devastations almost to the Straits of Dover.

.\t last the German kings succeeded in putting

an end to their onslaughts. They were defeated

in 033 by Henry the Fowler on the Unstiut. and
Otho the Great vanquished them on the Lech in

9.55. Forced to accommodate themselves to a

settled existence, and- in possession of a fruitful

domain, the Himgarians showed themselves amen-
able to the civilizing influences emanating from
withntit. and among other things they developed

a capacity for the adoption of political institu-

tions based upon Western models. Shortly before

the close of the tenth century their ruler, Gejza,

embraced Christianity, which began to take root

in the nation. His son Stephen, the first King
of Hungary, known as the Saint, was crowned in

the year 1000 (some years after he began his

rule), with a crown sent him by Pope Sylvester

III., who at the same time bestowed on him
the title of 'Apostolic ilajesty.' With Saint

Stephen, whose reign of over forty years termi-

nated in 1038, a new era began for Hungary;
Christianity took the place of heathen supersti-

tion- : tlie royal authority was firmly established ;

new laws were made, and the people advanced
rapidly in civilization. .\fter Stephen's death

there was a reaction, and his immediate succes-

sors had to contend against a pagan revival and
a genera! tendency to disintegration. Ladislas I..

the Saint ( 1077-9.i) . renowned for his wise legisla-

tion and for great personal valor, proved a wor-

thy successor of Stephen : and under his rule

Hungary again became a strong kingdom, with its

boundaries increased bv the acquisition of part

of Croatia. Coloman" (K.-ilmSn) ( lOn.5-1114)

.

known as the 'learned,' was far in advance of his

age, as many of his laws show. He gained pos-

session of Dalmatia. Under King Gejza (1141-

61 ) . German colonists settled in Xorthern Hun-
gary and in Transylvania, in consequence of

which mining and several branches of industry

made rapid progress. Andrew II. (I'205-35) is

known in connection with the Crusades. The
Golden Bull, the Hungarian Magna Charta, was
extorted from him by his nobles in 1222. Bela I.

(1235-70) showed great qualities in subduing
the pride of tlie nobles and in liealing the wounds
of his people after the terrible invasion of the

Mongols in 1241. Andrew III. was the last male
scion in the ArpSd line—dying without issue in

1301. The crown of Hungary now became elec-

tive.

The succeeding period of Hungarian history,

terminating with the battle of Mohacs in 1526,

witnessed the culmination and decline of the in-

dependent monarchy. Louis 1., called the Great
(1342-82), was the second King of the House of

.\njou, which obtained the throne in 1307, being

by his great-grandmother connected with the

.\rpad dynastj. Louis extended the power of the

Hungarian kings over iloldavia and Wallachia,

Bosnia, Scr\-ia, and parts of Bulgaria. In 1370

he was elected King of Poland. At home he
reestablished the authority of law, which un-

der his predecessors had been openly violated

by the powerful nobles. He promoted science, in-

dustry, and commerce. Sigismiind (1380-1437),

the son-in-law of Louis, succeeded him as King,

but he is better known as Holy Roman Kmiieror.

In the person of Sigismund's son-in-law. .\lbert

V. of .\ustria (1438-39), the Hapsburgs first

came into possession of the Hungarian throne.

After his death the country was for a few years

under the rule of King Ladislas of Poland, who
was overwhelmed and slain by the Turks at

Varna in 1444. He was succeeded by Ladislas

the Posthumous, the son of Albert of Hapsburg,
under whom the government was administered
by .John Hunyadi. an heroic figure in the wars
between Christendom and the Turks. Hunyadi's
son. Matthias I., ascended the throne in 1458.

Matthias I.—better known as Matthias Cor-

vinus—has been called not only the greatest

King of Hungary, but also the greatest sovereign

of his age. By his military successes, sagacity,

and love of learning he raised his nation to a
high pitch of splendor. From the death of

ilatthias (1490) to the fatal day of Moh.lcs,

Hungary exhibifed the fiercest strife of factions

—a protracted agony, preceding the loss of na-

tional independence, .^mong the many calami-

ties during the reign of Ladislas of Bohemia
(1490-1510), the peasant war occupies a promi-

nent place. Dfizsa (q.v. ) and his insurgent

bands, after having committed great havoc, were
exterminated by the famous .John 55;1poIya, Voi-

vode of Transylvania. Louis II. ( 1516-26) , who
was also King of Bohemia, was but ten years

old at the death of his father, Ladislas. " The
Turks, who had been making incursions into

the Kingdom since the early part of the fif-

teenth century, took advantage of the anarchy
under the young Louis to attempt the conquest

of Hungary. In 1521 they captured Belgrade, and
on August 29, 1526, an army of 100,000 men un-

der Solynian the Magnificent crushed the forces of

the Hungarians at Mohics, where the King and
more than 20,000 of his men perished. The na-

tional party in Hungary chose .John Zapolya,
Voivode of Transylvania, to be Louis's succes-
sor, while a part of the nobles offered the royal

crown to Ferdinand of Austria (brother of the

F.mperor Charles V).K between whom and T^ouis

a double marriasie connection had existed. After
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a struggle lietw^'n llie rivals aiij fresh invasions

by Sol_vumn lliu Mayniticriit (who liaii givi-u his

sup|>urt to John ZApolya), Huii-jpiry, after 1541,

rviiiaiuod rent iuto tlirof parts. The central

part of the Kingdom, with the eapital, Uuda,
cuuie into the ininicdiate possession of the Turks.

The Austrian power for a long time was eon-

lined to the western part of the eouutry. The
religious poliey of the Uapshurg J-^mperurs and
I he activity of the .Jesuits exeiled the tiene op-

position of the Protestants, whieh culminated in

1004 in a great rising, headed by Stephen Boca-

kay (q.v. ), who in the I'eace of X'ienna. in 1006,

forced the F.miK>ror Rudolph II. to grant religious

freedom to his Protestant subjects in Hungary.
At the In-giuning of the Thirty Years' War
(1018-48). and toward its close, the princes of

Transylvania were in arms for the Protestant
cause against the llapslmrgs. Ferdinand III.

( lU.'iT-.'iT ) was compelled to concede a large

measure nf self-government and religious freedom
to the llungsiriaus; but his successor, Leopold I.,

initiated a policy of repression which led to a
formidable uprising under Tiikiilyi (10781. who
summoned the Turks to his aid. In ltiS3 Vienna,
the capital of the Hapsburgs. after a heroic de-

fense, was on the point of falling into the hands
of the Jloslems, when the victory achieved Iwfore

the city by .John Sobieski and the tlerman princes

turned the tide of war, and the power of Turkey
collapsed. 13uda was recoverecl by the Chris-

tians in 1080. After sanguinary vengeance had
been wreaked on the leailers of the rebellion,

Leopold I. forced the Hungarians in 1087 to de-

clare the crown of Hungary forever hereditary
in the House of Hapsburg. The dominion of the

Turks rapidlv disappeared from Ilungiiry: the
Treaty of Ka'rlowitz (1099) left only the'Hanat
in their hands; and that. too. was acquired by
the Treaty of Passu rowitz (1718) as a rcH\ilt of

the victories of Prince Kugene. The Treaty of

Karlowitz also secured Transylvania to the Haps-
burgs. In 1703 Francis Kikoczy excited the Hun-
garians to rise in defense of their liberties

against the Austrian House, and a struggle en-
sued which was not terminateil until 1711, when
Charles VI.. immediately after his accession,

foinid it necessary to Cfime to terms with his

Hungarian subjects. Charles VI. succeeded in

gaining the approval of the Hungarians for his

Pragmatic Sanction by the grant of extensive
privileges: and after tlie Kmperor's death, when
the onslaught nf Frederick the (ireat. the Saxons,
the Bavarians, and the French threatened the
dismemlHMimnI of the Austrian realm (1741),
the nation rallied to the s\ipport of the young
t^luecn. Maria Theresa, who had appealed to the
National Diet, assembled at Pressburg. During
her reign H\ingary enjoyed an era of progress
and prosperity. The reforms of Joseph II., her
son and successor (1780-90), were received with
violent opposition, because of their attae'< on
the local liWrties of the people through the in-

stitution of a strongly centralized administra-
tion. Bitter dissatisfaction was also aroused by
the Kmperor's attempts to make German the

ofTicial language of the country. In 1790 .Joseph

II. saw himself driven to repeal his measures of

reform, except those dealing with the abolition

of serfdom and the establishment of freedom of

worship. Under I..eopold 11.(1790-92) the old
Constitution was restored : but his successor,

F'rancis I. ( 1792-183.'5) . ruled in an arbitrary

fashion, and .seldom troubled himself to assemble
the Diet. In his reign a great political upheaval
began to nnmifest itself in Hungary. The period
after 181,5 witnessed the rapiil development of an
intense national (.Magyar) consciousness, which
evinced itself in the demand for a strictly consti-

tutional government and the enactment of wide-
spread reforms. The strife of parties was carried
from the legislative hall to the pres.s, and the
Liberals grew in strength as their support among
the ma-s of the |x-ople increased. This great
national and reform movement, which was headed
by such men as Szi'chenyi. Batthyi'inyi, E<itvos,

IX'ftk, and Kossuth, and which was accompaniea
by remarkable activity in the lield of literature,

constitutes a brilliant and stirring episode in the
annals of Kurope in the sceijnd <puirter of the
nineteenth century. Notable gains were the law
of 1S43. whieh made men not of noble liloml

eligible lor ollice, and the enactment of measures
for making the Magjar tongue the olhcial lan-

guage of Hungary. The revolutionary movement
of 1848. which, emanating fnmi France, con-

vulsed a great part of Kurope, brouglit upon
Hungjiry a sudden and terrible catastrophe. In
March of that year, immediately after the down-
fall of Mctternii-h, who had so long guided the
reactionary policy of Austria. th<? Hungarians
were accorded an independent Ministry. Indcr
its giiidanee the progress of lilx-ral reform con-

tinued. But the hostile attitude of the .\ustrian
Court toward the new order, and the encourage-
ment which it gave to the Croats and Wallaehs,
who rose in revolt against (he Magjar rule, re-

sulted in an open war l(«>tween the House of

Hapsburg and Hungary, which, under the lead of
Kossuth, declared its inde|)endence in April.
1SI9. After an heroic struggle (the ilctails i,f

which will be found in the article Af.sTRl.v-Hi x-
<i.\RY). Hungary succuml«-d to the combined
forces of Austria and Kussia. and was deprived
of its constitutional lil)erties and treated as a con-
quered country. Before many years, however,
the Emperor Francis .Joseph was forced to recog-
nize the necessity of some kind of reconciliatior
with his Hungarian subjects, and the blow sus-
tained by Austria at the hands of Prussia in

ISOO brought alinut the reerection of Hungary as
a constituticmal kingdom. The demands of (he
Hungarian ])eoplc. as set forth by their great
spokesman. Francis De-lk. were acceded to in

the Ausgleich of 1807, by which the present dual-
istic frame of the Austro-Hungarian Monarchy
was established. The settlement was sealed by
the coronation of Frani'is .Joseph as King of
Hungsirv on .June 8. 1807. the ceremony taking
place at Buda with extraordinary pomp. The
revivified Magv-ar people now set itself with
ardor to the task of the strengthening of its

nationality, the introduction of political and
ecclesiastical reforms, the extension of public
education, and the development of the economic
resources of the country-. Tlie nation enthusiasti-

cally followed the lead of the great Francis Defik.

who. at his death, in 1870. had an able successor
in Tisza. The patriotic zeal of the Magyars has
at times transgressed the bounds of moderation,
anil the measures taken to extend the use of the
.Magyar tongue have excited fierce opposition, es-

pecially in Croatia. The economic progress of
Hungary in the last three decades has been al-

most unprecedented, and the energy and enter-
prise displayed in the building of railways, the
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construction of public buildings, and the commer-
cial cxjyansion of the country have elicited the
wonderment of travelers. In ISUU the millennial
anniversary of the coming of the Jlagjars was
celebrated by a national exposition held at the
capital.

15ibli(x;r.\phy. Jukelfalussy, "Xationalitatsver-
hiiltnisse der Lander der uugarischen Krone," in
Peteniianns Mitteilungcn, \ol.\xxi. ( 1SS.5) ; Pul-
szky, "L'eber die vorgeschichtliche Zeit Lngarns,"
in the Arcliii- fiir Anthropulo(/ic,vo\.xx. (1891-

92) ; Eugel, (Jeschichte des ungarischen lieichs
(Vienna, 1813-14); Mailath, Oeschichte der
ilagyaren (2d ed., Regensburg. 1852-53) ; Sayous,
Les origines et Vepotjae paienne de I'histoire des
Eongrois (Paris, 1874) ; Szabad, Hunyary, Past
and Present (Edinburgh, 1854) ; Leger, History
of Austria-Hungary (trans, by Hill, Xew York,
1889). See -\istria-Hlxgabt, and the authori-
ties there referred to.

HUNGARY WATER. A celebrated perfume
or toilet water, the original receipt of which was
given to a queen of Hungary by a hermit, in con-
sequence of which it was called the "Queen of
Hungarj- \Aater.' subsequently abbreviated to
^Hungary Water.'

HUNGER. .See Dice.stiox, Obgaxs of.

HUNGERFORD, Mrs. iLvBGABET Wolfe
(c.1855-97). An Irish novelist, known by her
pseudouym The Duchess, though the majority of

her books were published anonymously. She was
born at Ross, County Cork, where her father,

Fitzjohn Stannus Hamilton, was rector and
vicar-ehoral of the cathedral. She was twice
married—to Edward Argles and to Thomas H.
Hungerford. The Duchess began to write in

1877, Phyllis appearing in that year, and her
most successful novel. Holly Bairn, in 1S7S, and
from that time to her death she published nearly
thirty volumes of short stories and novels, which
attained a remarkable popularity. They are sen-
timental and melodramatic; tlie plot, conven-
tional ; but the reproduction of the general air
and small chatter of society, very truly done.

HUNG-SIU-TS'EUEN, hnng'se-cR>'chwen, or
HUNG-HSIU-CHUAN (1812-64). A Hakka
schoolmaster who originated and was the leader
of the Tai-ping Rebellion ( 1850-64) . He was bom
in a small village, about 30 miles from the city of
Canton, in 1812; attended school from 7 to"l6;
became village schoolmaster, continued his own
studies and passed all the examinations prelimi-
nary to that for the first degree, but failed again
and again in the competition for thedegree. Hewas
subject to frequent illnesses, and in one attack,
in 1837. is said to have lain in a trance for nearly
forty days, during which he had' a religious
vision which profoundly impressed him. A few
years later a friend found in Uung's bookcase
some Christian books and tracts which Hung had
obtained in Canton in 183.S. The two began to
study tlum, and Hung found in them the key to
jiis visions, and was thereby inspired to destroy
idols. They became converted. ba])tizcd each other,
and began to preach. Hung set out for Kwang-si
to convert the aborigines there, but lack of ac-
quaintance with their language made the work
difhcult. He met others, however, who gladly
accepted his teaching and themselves became zeal-
ous propagandists. About this time he joined a
society of 'God-worshipers.' which had been
formed in 1836, and soon became supreme in it

In 1845 he returned to his own province, made
many converts, and in 1846 visited a Protestant
missionary in Canton, and studied the Scriptures
with him for two months, but was refused bap-
tism, because the request was accompanied with
an application for a monthly stipend. He re-

. turned to Kwang-si, and his disciples, mostly per-
sons disatfected to the reigning dynasty, began
to destroy temples and to demolish idols. In July,
1850; Hung and his followers, who were now nu-
merous, broke out into open rebellion. At first

Hung had styled himself the 'Urother of Christ';
he now became the "Heavenly King" (T'ien Wang),
and adopted the style of 'Heavenly Kingdom of
Great Peace' (Tai-ping Kw-oh) as that of the
empire he was about to establish. He made Nan-
king his headquarters until 1864, writing Chris-
tian books, issuing edicts to his followers, attend-
ing to the printing and circulation of the Bible
and other works, and directing the movements
of his numerous generals and their immense ar-
mies.

On June 30, 1804. seeing the Imperial ar-
mies closing in on him and realizing that he
could not hold out much longer, he poisoned him-
self. His body was later found and burned. ( See
Chinese Empire.) Consult: Meadows. The
Chinese and Their Rebellions (London, 1850);
Williams, The Middle Kingdom (Xew York,
1883 I : and Mayer's Chinese Header's Manual.
HUNG-WU,'h ling'w"oo'. The name given to

the period of years (1308-98) during whic'i Chu
Y^uan-Chang.the founder of the Chinese dynasty of

Ming (1368-1644)., reigned, and commonly trans-
ferred by Europeans to the Emperor himself. He
was a native of the Province of Xgan-hwei. and
was bom in 1328, the second son of a poor lalwrer.
At 17 Chu entered a monastery as a novice, but
in the troubles of the times this was burned
down by rebels under the command of a maternal
uncle of his. whose forces he joined. He was
given a small command, scored victorj" after vic-

tory; and in 13.55, on the death of his uncle, he
was offered the post of assistant generalissimo.
Declining this offer, he recovered from the Mon-
gols, then the ruling dynasty, the whole left bank
of the Yang-tse, and proclaimed himself Prince
of Wu. Within two years he had become master
of Kiang-si and part of Che-kiang; sent his gen-
erals north in 13f!7. in 1308 mounted the throne
as Hung-wu, called his dynasty the Ming, or
"Illustrious,' and made his capital at the city

which has since been known as Xanking. 'the

southern capital.' In the same year he recovered
the provinces of Fuh-kien, the two Kwang, and
Shan-si, and brought Shen-si under his sway in
1369. In the following year the last Mongol
Emperor died, the d^-nasty founded by Kublai
Khan came to an inglorious end. and China was
once more free from the yoke of aliens. In 1371
Nze-chuen and Liao-tung fell before him, and
Yunnan in 1381.

Hung-wu proved an able administrator, and be-

came a liberal patron of education and of litera-

ture. He organized the present system of literary

examinations, established a new i)enal code, abol-

ished mutilation as a punishment, regulated taxes
and placed the coinage on a proper basis, made
Huddhism and Taoism State religions, and pro-

hibited eunuchs from holding oflicc. He also re-

established the customs of the T'ang dynasty
(618-907) and labored for the welfare of his

people. He had 24 son*, all of whom became
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princes, and set nine of them as governors
over as many provinces. He died in 1398, and is

known in history as Taitsu, his Temple name,
lie is popularly known, however, us the 'Beggar
King.' in allusion to his early poverty. See
Remusat, \ouveaux mdlangcs asiatiqucs (2 vols.,

Paris. 1820).

HUNKERS (perhaps from Dutch honk, sta-

tion, home). In American political history, the
name applied for some year.s after 1843 to that
part of the Democratic Party in the State of New
York which stood for conservatism, and was ar-

rayed against the radical faction of the same
party, known as the Barnburners (q.v.). Fac-
tional ditTerences had arisen in the party prior to

1843, but open and avowed antagonism may be
said to date from that year. The Hunkers ad-

hered to the regular Democratic Party in the

Presidential contest of 1848, while their oppo-
nents united with the Free Soilers, and with
them nominated Van Burcn. After 1852 the
two factions acted more or less in hannony in

both State and National politics. Among the

leaders of the Hunkers were Horatio Seymour,
William L. Marcy. Samuel Beardsley. Edwin
Croswell, and Daniel S. Dickinson. The name
"Hunkers' was also applied at times to the Con-
servative element of the Denux-ratic Party in

other States.

HUN'NERIC, or HUNEBIC. King of the
Vandals In .\frica (?-4H4). lie was the son
of tJcnseric, whom he succeeded in 477. In 435
he had been sent to Rome as a hostage for his

father's fidelity. One of his wives was a daugh-
ter of Theodoric, King of the Visigoths. Sus-
pecting her of a plot against him. Hunneric cut
off her nose and ears and sent her home. Another
and later wife was Eudocia, the daughter of the

Roman Emperor Valentinian III.

HUNNEUS, i.in-na'Ms, Ceorc.e (1831—), A
Chilean statesman, born in Santiago. He was
educated there and became professor of jurispni-

dence and political economy in the university the

year after his graduation ( 1858). A fine speaker
and a leader of the Liberal opposition, he was
sent into exile by President Montt. but improved
his time by studying the government and people
of the United States. Recalled to his native land
in 1801, he was once more sent to the House of

Representatives and became its Speaker, as well

as the .Secretary of Public Instruction and .lus-

tiee. Besides lecturing in the Santiago Uni-
versity, where he was rector, he continued to

occupy high positions in the Chilean Govern-
ment, such as president of the Senate and Secre-

tary of Foreign Affairs. He published Uistoria
poUtica de Chile (1SG2) ; La administraciin
Montt (1863); fjistoria de la guerra con En-
paiia (1860): and Bistoria de la guerra del

Pacifico (1883).

HUNOLD, hoo'nftlt. CuRis'nAN Friedbicii
(IfiSO 1721). A German author, known by liis

pseudonym Menantcs. He was born at Wanders-
leben. and was educated at .lena. But means
to carry on his studies failed him. and in 1700
he went to Hamburg, then the literarj" centre of

Germany. Here the success of his novel. Die
rerliebte und gnlante Welt (1700), put an end
to his precarious teachinff and writing. This
was quickly followed by Der europiiiwhen Bofe
Liebm- und Beldengeachichte (1704) and by
Hatirischer Roman (1705), which told so plainly

the scandal of Hamburg—which Hunold knew
only too well—that lie was forced to leave the
city (1700). He went to Thuringia; published
Die allerneucate Art zur reinen iiiid galanleii
I'oesic :u gvlangen (1706), besides textbooks
in rhetoric and style ; and after many wander-

• ings settled in Halle, where he became an in-

structor in literature, poetry, and jurisprudence,
and where his works lost the earlier freedom and
obscenity. Consult: Wedel. Gehcime, Xachrirhtcn
und liricfc von Herrn ilcnanles Leben und Schrif-
Icn (Cologne, 1731), and Vogel, Christian Fried-
rich Ilunold (Leipzig, 1897).

HUNS (Lat. riunni, Chunni, Gk. OJn-oi,

Oannui. ^ovvvoi, Chuunnui, probably from Chin.
Hiong-nu, name of a powerful Tatar" tribe). The
name of a nati(m of antiquity, which made re-

peated incursions up<m tlic Koiiian dominiipiis,

and under Attila (q.v.), the most renowned of

its leaders, brought the empires of both the East
and the West to the verge of destruction.
The Huns are generally considered to be a

peojple (or rather a collection of tribes) of Turko-
fatar allinities, the descendants perhaps of the
Hiong-Nu, who figure in (Chinese annals as mak-
ing incursions and founding States in Central
.\sia as early as the second centuri- n.c. Some
authoriiies think that the bulk of Attila's hordes
were of Turkic- stock, and Theophanes in the
eighth centurj' writes of 'the Huns whom we com-
monly call Turks.' The distinction between
'white' and 'black' Huns, made by the mediaval
writers, has led Bloch (1901) to put forward the
view that we have here a dark race in process of
transformation into a white one. but the uncer-
tainty of the connotation of these epithets makes
such a startling view even less proliahle. Like
the modern Magyars. Osmanii 'I'lirks. etc., the
ancient Huns no doubt assimilated themselves to
the populations of their environment, and in Eu-
rope lost more and more of the distinctly Asiatic
character. The 'white' Huns were probably not
a little mixed with Asiatic Aryan blood (Iranian,
etc.), before they entered upon their career in

Europe. About B.C. 200 the Huns overran thi'

Chinese Empire, defeated the Chinese armies in

numerous engagements, and drove the Emperor
Kaoti himself to a capitulation and treaty. Dur-
ing the reign of Wu-ti (B.C. 141-87), the power
of the Huns was much broken. Eventually they
separated into two distinct camps, one of which,
amounting to about 50.000 families, went south-
ward, while the other endeavored to maintain
itself in its original seat, but finally the most
warlike went west and northwest in search of new
homes. Of those that went northwest a large
number established them.selves for a while on
the hanks of the Volga. They then advanced into
the territories of the Alani. a people dwellins be-

tween the Volga and the Don. .Vt what period
this took place is uncertain, but probably it was
early in the fourth century. The Alani resisted

the incursions of the Huns until at length a bat-

tle was fought on the banks of the Don, in which
the Alani King was slain, and his army utterly
routed : the vast majority of the survivors joined
the invaders.

The Huns now invaded the country of the
Goths, whose aged King, Hermannrich, roused
himself to meet the invaders, but in vain. His
successor. Withimir, encountered the Huns in

a pitched battle, in which he was himself slain,

and his countrymen utterly routed. The Goths
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now threw themselves upon the protection of the
Emperor Valens, who in a.d. .376 gave permission
to a great number of them to cross the Danube
and settle in the countries on the south side as
auxiliaries to the Roman arms against further
invasion. The Huns now occupied all the ter-

ritories that had been abandoned by the Goths;
and when the latter not long afterwards re-

volted against Valens, the Huns also crossed

the Danube and joined their arms to those of

the Goths in hostilities against the Empire of

the East. In the wars that followed the Huns
were not so conspicuous as the Goths, their for-

mer enemies, and but little is known of them
during the remainder of the fourth century. It

is supposed, however, that early in the following

century they were joined by fresh hordes. In the

reign of Theodosius the Younger they had in-

creased so considerably in power that their sov-

ereign Rugilas, or Roas, was paid an annual
tribute to secure the Empire of the East from
further injury.

Rugilas. dying in the year 434. was succeeded

in the sovereignty of the Huns by his nephews At-

tila and Bleda. The latter was put to death
by his brother about 444. Attila carried his

arms as far west as Gaul, where the Romans and
Visigoths successfully encountered him on the
Catalaunian Plain. In the following year he
ravaged Italy, and Rome itself was saved, it is

said, only through the awe which its Bishop.

Leo I., inspired in the barbarian conqueror. With
Attila's death, about 4.54, the power of the Huns
was broken. A few feeble sovereigns succeeded

him, but there was strife now everywhere among
the nations that had submitted to Attila, and
the Huns especially never regained their power.

Many of them took service in the armies of the

Romans, and others joined fresh hordes of in-

vaders from the north and east, aiding them
in their repeated attacks upon the Empire.

HUNT, Helen. See J.^^ckson, Helen ( Fiske
Hunt).

HUNT, Henry (177.3-1835). An English poli-

tician, bom at Widdington Farm. Wiltshire, and
educated by tutors and in private schools.

Though destined for the ministry, he turned to

farming, which he followed intermittently until

within a few years of his death. He was impris-

oned in 1800 for challenging to a due! the com-
manding officer of the Marlborough Troop, in

1810 for an assault upon a gamekeeper, and again

in 1810 for two years for his part in the Peterloo

massacre. In politics he was a Radical, and
allied himself with Sir Francis Burdett, Home
Tooke, William Cobbett. and others of the same
party, though he later published a pamphlet in

which Burdett was charged with wavering loyalty

to the reform, and was alienated from Cohhett

through his own over-zealousness and political

mistakes. He was often a candidate for Parlia-

ment and contested many elections. In 18.31,

through the retirement of the successful candi-

date, he obtained a seat from Preston, and ad-

vocated strenuously women's rights, universal suf-

frage, and the repeal of the corn laws. He man-
aged to exercise considerable influence upon local

politics, and his public speeches, though positive

and demagogic, were always impressive; but his

disagreeable personality found him few followers
in Parliament, and in 1833 he retired to private
life.

HUNT. Henbt .Jackson (1819-89). An Amer-
ican sohlier. born in Detroit. Mich. His father,

Sauniel W. Hunt, was an army oflicer. and after

his death the son was appointed to West Point,
where he graduated in 1830. He was imme-
diateU' assigned to the artillery arm of the

service. His first active service was on the
Canadian frontier in 1830. during the disturb-

ances arising from the Canadian Rebellion, after

which he continued in garrison duty until the

Mexican War. He .served with the Second Artil-

lery in Scott's advance from Vera Cruz to the

City of Mexico, distinguishing himself particu-

larly at Contreras and Churubusco. and being
twice wounded at the battle of Molino del Rey
(September 8, 1847). He was brevetted captain
and major for his services. He afterwards served
on the frontier for some years, and in 1856 was
appointed a member of the board to revise the sys-

tem of light-artillery tactics. He was promoted
captain in 1852. and at the outbreak of the Civil

War was stationed at Fort Pickens, Fla., from
April to June, 1861. Promoted major in May
of that year, he conunanded the artillery on the
extreme left at the battle of Bull Run. He was
in command of artillery in the defenses of Wash-
ington in the summer of 1861, and in the Septem-
ber following was promoted colonel, attached to

General McClellan's staff, and assigned to or-

ganize and command the artillery reserve of the

Army of the Potomac. He served throughout the
Peninsular campaign, his disposition of the artil-

lery at the battle of Malvern Hill (.July 1. 1862)
being especially praiseworthy, and in .September

became chief of artillery of the Army of the
Potomac, a position which he held until the end of

the war. lie participated in the battle of South
Mountain on September 14. IStii. ami on the fol-

lowing day was appointed brigadier-general of

United States volunteers. He served thereafter

at Antietani, at Fredericksburg, where his artil-

lery fire rendered possible the crossing of the Rap-
pahannock, at Cliancellorsville. and at Gettys-

burg, where the withering fire from his batteries

rendered impossible the success of Pickett's bril-

liant charge and turned the tide of battle in favor

of the Federal arms, .\fter serving in the Wil-
derness campaign with distinction he contintied

on Grant's stall' until the close of hostilities, re-

ceiving the brevet ranks of major-general of vol-

unteers and hrig.idicr-general in the I'nited States

Army. In the winter of 1865-66 he was in com-
mand of the military district of Arkansas. In
1866 he was made colonel in the reorganized
army, placed in conunand of the Fifth Artillery,

and appointed president of the permanent Artil-

lery Board. He commanded the Department of

the South from 1880 to 1SS3. when he retired and
became governor of the National Soldiers' Home
at Washington. He published Iiixtriirtinii for

field ArtiUcrti (1860). and three articles on the
battle of Gettysburg in the Ccnturti (New York,
1886), later rep\iblished in linttlcn and, Leaders

of the Civil War (New Y'ork, 1887).

HUNT, Isaac (1751-1800). An English law-
yer and loyalist in the .-Vmerican Revolutionary
era. father of Leigh Hunt, the poet. He was born
in Barbados, West Indies, was sent to school in

Philadelphia and studied law there, but the col-

lege declined to grant him an M.-A. degree on ac-

count of his anonymous literary productions,

which were highly disnleasinc to the popular
sentiment of the time. When the Revolution was
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actually in progress he was mobbed and impris-

oned fur his activity in the royal cause, but lied

to Kiij;lanil, where he en(ereil the C'liureli. .\fter

preaching' in Loudon for a time he turned pri-

vate tutor and wrote The I'olilivtil Family, or
(I rHnroiirsf I'ointinfi out thr I'lriinonil .{ilrrin-

liigts fc/iic/i Flotr from an Vninlvnuptcd Union
beticcen Ureal Urilain and Iut Avicrieun Colonics

(1775), and Uiijht of Knglishinvn. an Antidote to

the I'oison of 'J'tiomas I'uine (17'.tl).

HUNT, Jamks Hknry Lki(;ii (17S41859).
.\n Knylish pcx-l and essayist, bom at .South{;ate,

Jliddlesex, October 1!), 1784. He was a son of

Isaac Hunt ((|.v.). His mother was of (Juaker
descent. The boy was educated at Christ's

Hospital, London. While at school he wrote
verse in imitation of Collins, (!ray, and others.

A selection of tliese juvenile ])oems his father
helped him to pul>lish in 1801. In 1805 l>ei<jh at-

tracted some notice by his theatrical ami literary

criticism in the Sewn, a shortlived paper started
by his elder brother John. Two years later he
maile out of these contril)utions a book entitled

Criliciil Ksxaiifi. lie also served as clerk in the
office of his brother Stephen, who was an attor-

ney, and for a short time he occupied a minor
post in the War Olhce. In ISOS he joined with
his brother John in fonndinfi a newspa|K'r called

the ICxamincr, of which he was editor for thirteen
years. Hunt was a Liberal in politics before Lib-
eralism had become fa.shionablc ; and for one of

his arliclcs, rellcctin"; on the obesity of the Prince
Repent— 'a fat -Vdouis of fifty," llimt bad called
him—he was sentenced to pay a fine of £.500. and
to underijo two years' imprisonment. Hunt was
happy enough in his confinement; he hid the
prison bars with (lower.s, and received visits from
Byron. Shelley, and Keat.s. Released in 1S15. he
published the next year The Slory of Rimini, a
verse narrative based on Dante's episode of Paolo
and Francesca.

In 1818 appeared a vojume of original poems
and translatirais entitled I'oliiinv. Tlie next year
he .started another journal, the IiiiUiiilnr (con-

tinued for sevcnly-si.x weeks), in which first ap-

peared some of his best essays. In 1821. having
severed his London literary connections, he went
to Italy to assume the editorship of a journal pro-
jected by Ryron and Shelley. There were annoy-
ing delays: Shelley died: Byron and Hunt quar-
reled: and of this journal, called the lAheral,

only four numbers api)cared (1822-23). Re-
turning to London, Hunt gave his version of the
enlcrprise in l.urd Ihiron and Smne of his Con-
tempornriex (1828). In the same year he began
the ComjMnion (28 nos.), a sequel to the Indi-
cator. In 18:14 be started the London Journal,
which he edited for about two years. His prin-

cipal works, besides those already mentioned, are:
Captain ftirord and Cajytnin Pen, a poem ( 18,35) ;

Legend nf Florence, a fine play (1840) : The Seer,

a selection from his essays in varioiis magazines
(1840) ; some remarkable prefaces to an edition

of the Restoration dramatists (1840); Palfreii.

a Love Story of Old Times 1 1842) : One fjundrcd
It'omanees of Real Life (1843), made up from con-
tributions to the London Jonrnnl in 1834-35;
Imagination or Faneif. containing the well-known
essay on What Is Pnetriit (1844) ; a volume of

his collected poems (1844): 'Wit and Humour,
selections from the English poets, with com-
ments (1840) ; Stories of the Italian Poets. iriVA

Lives (184G); Men, Women, and Books, a de-

lightful collection of miscellanies (1847) ; .4 Jar
of Honey from ilount Jlylda (1848), made up
mostly of contriluitions to .linsworlh's .Maya^ine
in 1844; The Autubioyraphy (1850) ; Table Talk
(1851) ; and The Old Court Suburb (1855). In
spite of his industry. Hunt was always poor. In
1844 Sir Percy Shelley settled U]>on him a pen-
sion of £120, which was augmented in 1847 liy a
Government jjension of £200. He died at Putney,
August 28, 185U.

Hunt undoulitedly wrote too much, but the
best of his [loems and essays render bis reputa-
tion secure. The Story of Rimini is one of the
linesl narnitivc poems since IJryden; his Palfny
is delightful from its good spirits and bright,
sunny glimpses of landsca]ie and character; and
Abou-hen-Adhcm is a charming fable. As an
essayist he is always cheerful and fanciful, and
as a critic he is subtle and appreciative. His
style is graceful. Consult: Autobiography, ed. by
his son, T. Hunt (London, 18H0) ; Poetical Works
(ib., 1800), and Corresiiondenee (ib., 1802);
Reeolleetiims of Charles and Mary Coudrn. Clarke
(London, 1878); Ireland. List of Writings of
Hazlilt and Hunt (ib., 1808) : Monkhouse, Life of
Hunt, in "tireat Writers Series" (ib., 1893) ;

.(ohiison, Leigh Hunt (il)., 1806) ; .selections from
works by Oilier (ib., 1800, new cd. 18!)0), Sy-
mous (ib., 1887), Kent (ib., 1889), Johnson
(ib.. 190002), and Classical Talcs (ib., 1804);
Dramatic Es.iags, selected by Archer and Lowe
(ib., 1894); Tales, wi€h nuMiioir. Knight ( ib..

1890) : reprint of The Months, edition of 1821,
with introdviction by Andrews (ib., 1897).

HUNT. RioiiARD AIoRRis (1828-95). An
.American ari-liitect. born at Brattleboro. Vt.. the
brother of William :\l(>rris Hunt. .\t fifteen he
began the study of architecture in Ocneva. Switz-
erland, and later studied at the Kcole des Beaux-
Arts in Paris. After travel in Europe. Asia, and
Eg>pt. he was employed as inspector of works on
the buildings connecting the Tuileries with the

Louvre, under his old master Lefucl, who had
succeiMled Visconti as architect in charge. In
1835 he returned to his own country, and was
architect of the Capitol extension at Washing-
ton, tlu' Lenox Library, the Tribune Building.

Xew York, the I'nitcd States Xaval Observatory
at Washington, the Divinity College Building at
Yale, the Administration Building for the
World's Fair. Cliicago, and the Yorktown Monu-
ment. Among j)rivate houses by him are; W. K.
Vanderbilt's, \cw York ; the country house of

George Vanderhilt. Biltmore. X. C. : and several

beautiful sunnner houses at Xewport, R. I., in-

cluding the 'Jlarblc House' and the 'Breakers.'

Mr. Hunt exercised a powerful influence on the

architecture of America, and many prominent
architects were his laipils. He was one nf the

founders, and in 1888 became presi<lent of,

the Institute of Architects. He was a knight
of the Legion of Honor and a foreign associate

of the Institute of France. In 1898 the associ-

ated architectural and art societies of N'cw
York City erected a beautiful memorial to him,
inchiding a bust of Mr. Hunt, in the wall of

Central Park opposite the I/cnnx Library. It

was designed by Daniel C. French and Bruce
Price.

HUNT, Thomas Sterry (1820-92). An
American scientist, bom at Xorwich. Conn. He
studied chemistrj' and acted as laboratory as-



HUNT. 881 HUNT.

sistant at Yale College. In 1847 he wag made
chemist and mineralogist to the GeoIogicHl Sur-
vey of Canada, and. while holding this position,

was also for .several years professor of chemistry
at Laval and JIc(;ill universities. In 1872 he
resigned his position on the Geological Survey
to become professor of geology at tlie ilassachu-

setts Institute of Te<dinology, and six years later

he retired from olheial service. His extensive
and fruitful researches in general and economic
geology, in pure and applied chemistry, and in

mineralogy, have won for liim a place of emi-
nence in the scientific world, and universities

and learned societies the world over eo7iferred

upon liim their honors. He was made a Felhrw
of the Royal Society of London, a Chevalier of

the Legion of Honor in France, an honorary
Doctor of Laws of the University of Cambridge,
president of the American ChemicaJ Society

(1880), and president of the Royal Society of

Canada (1884). Besides a very large number
of papers on special scientific topics, his publica-

tions include the following works: Chemical
and (ivolnqifdl Es.tnyn (1874): Azoic Uoclat

(1878); The Domain of Physiolo(jy (2d ed.

1882) ; Mineral Physiology and I'hyaiogruphy
(188(5) ; A 'Sew Basis for Chemistry (1887).

HUNT,. W.\RD (1810-86). An American ju-

rist, born in Utica, N. Y. He was educated at

Union College, prepared himself for his legal

career in Litchfield. Conn., and after following
his profession for many years in his native tow^n,

of which he was Mayor in 1844, he was raised to

the Court of Appeals in >few York (18(5.5), and
seven years later to the bench of the United
States Supreme Court. This position he occu-
pied for ten years, and then retired with a pen-
sion.

HUNT, WiLLi.oi Henry (1790-18G4). An
Knglish painter in water-colors. He was borrr

in London, ilarch 28, 1100, the son of a tin-

plate worker. A cripple from childhood, he was
apprenticed at an early age to .Tohn Varley
(q.v.). and made such rapid progress in painting
that he could exhibit at the Academy at the
age of seventeen. He was much encour.iged in

his studies by the friendship and patronage of

Dr, Thomas Munro, of .Vdelphi Terr.-tce. He at

first painted in oil, but later devoted himself
exclusively to water-color. He became an im-
portant member of the Water Color Society in

1827, exhibiting a large number of drawings

—

nsnally twentv-five—each vear. ITe began by
painting landscapes and still life, but later did
rustic scenes and sketches of the sea, visiting?

Hastings every year for thirtv years. Toward
the close of his career he made manv drawings
of (lowers and fruits. He excelled in depicting
conmion objects, seen in the sunlight, at a short
distance, and he preferred pure to mixed colors.

His genre subjects are nearly always rtistic, and
are distinguisjied by a delightful vein of humor.
Among the best known are: ''Too Hot." the
"Cardplayers." the "Fly-fisher," the '-.Attack,"

and the ''Defeat." The South Kensington Mu-
seum contains a large number of his aquarelles,

but the best collections are those of .Tames
Orrock and Louis Huth. Hunt died in London,
February 10, 1804. Consult: Redgrave. A Crn-
tury of firitish Painters (London, 1800) : Rtis-

kin, A'o(es oji Samuel Prout and William Hunt
(London, 1879),

Vol.. X.—29.

HUNT, WiLUAM He!«bt (1824-84). An
-American lawyer and politician, born in Charles-
ton, S, C". After studying for two years at Yale
College in tlie class of 1843, he removed to
Louisiana, studied law, and was admitted to the
bar in 1844. For many years he was a professor
in a law .school in New Orleans, Throughout
the Civil War he favored the Union cause, and
•ever afterwards remained a stanch Republican.
In 1870 he was appointed Attorney-General of
Louisiana to fill a vacancy, and was regularly
nominated for that position in the same year;
but the vote was contested, and largely through
the agency of President Hayes the Democratic
canditiates were placed in olHce. Hunt was made
a judge of the United States Court of Claims
in 1878, was prominently mentioned two years
later as a successor to .Justice Strong on the
Supreme Court bench, and in 1881 was appointed
by Garfield Secretary of the Xavy, after he had
declined the judgeship of the United States Cir-

cuit Court of the Fifth District, He retired
when Arthur reorganized flarfiehl's Ciibinet, and
in 1882 was made Jlini.stcr to Russia,

HUNT, Wii.Li.\M HoLM.\N (1827—), An
English historical painter. He was born in

London in .April, 1827. He was intended for

commercial life, btit his taste for painting pre-
vailing, he studied for a short time under .John
Varley (q.v.), and in 1854 he entered the schools
of the Royal Academy. At the ago of nineteen
he exhibited his finst picture at the .Aeadeni.v

exhibition. Together with Rossetti and Millais,

Hunt founded the Pre-Raphaelite lirotherluiod

(q.v.). His first painting that was an exponent
of its jirinciples was "The Flight of Middine
and Porphyro," a subject taken from Keats'a
Eve of Saint .Iffnes. He has been the most con-
sistent follower of the Pre-Raphaelite move-
ment, and even in his later works has remained
unafTeeted by a modern artistic development. He
soon turned to religious subjects, to which he
is peculiarly adapteil, and became one of the
greatest modern exponents of Christianity, His
works iire full of strong religicnis feeling, and
are characterized by an absolute fidelity to

nature, to the extent of a hard realism. Every
detail, even the leaves and blades of grass, is

painted with the utmost minuteness. His works
are the triumph of industry. He went to Pales-

tine to studv the figures and landscapes of his

religious subjects, spending four vears there in

preparation for his picture "Christ Discovered
in the Temple." This industrv has been riehlv

rewarded bv the public, which botight the latter

picture for £.5000, and "The Shadow of Death"
for £10,000.

The best known of Hunt's works is his "Light
of the World." now in Keble Collese. Oxfiinl.

It represents Christ wandering through the night,

with a lantern in His hand, and an embroidered
robe thrown over His shtmlders; it is executed
with great detail and realism. .Among his earlier
works are a "Converted Christian Family Shel-

tering Christian Missionaries from the Druids"
(1810), in (he Taylor Jluseum, nxf(.rd: "Rienzi
Vowing to -Avenge His Brother's Death" (1841) ;

the "Hireling Shepherd" (18.52): and the
".Awakened Conscience" (18.54), The "Scape-
goat" (18.5(5) is a stran.sre religious production,
representing a goat perishing among the miasmas
of the Dead Sea. In the Gallery of Birminghat".
is the "Christ Discovered in the Temple"
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(1873) ; at Manchester, the "Shadow of Death

(1873), also .alleil "Christ, the Carpenter." and

"Valentine and Silvia;" at Liverpool, the "Tri-

umph of the Innocents" (1885|. Among his

latest works are; "Isabella and the I'ot of Basil;

".May Morning in Magdalen Tower;" "Holy tjre

in the Church of the Sepulchre at .Jerusalem."

HUNT, Wil-U.VM MoHitis (lS-24-7i)). .\n.

.American landscaiK'. tigiire. and portrait ])ainter.

He was born at Hrattleboro. Vt.. .March 31. 1824.

He entered Harvard College in 1840, but, com-

pelled to U-ave on account of his health, ho

traveled in Kurope. He at first studied sculp-

ture at tlie .\cndemy of Ddsscldorf in 184C. and

afterwards took up painting with Couture in

Paris. .Attracted to Barbizon, he became a

friend and iVdlowcr of Millet, who exercised the

strongest intluence on his art. In 1855 Hunt

returned to the Initcd States, and soon after-

wards established himself in Boston. There he

tiecame a vcrv successful teacher of painting, and

exercised a marked inlluence upon .\nierican art.

He taught his pupils the new art methods of

Paris, and intluenced large clas.scs. not only by

the superioritv of his aims, but by his own

work. His criticisms and sayings in his studio

were compiled and edited by his jxipil. Helen M.

Knowlton. and published under the title Tall.s

vn Arl (3 vols.. Boston. 187.'i-8-2). Under

sudden derangement he committed suicide on

the Isle of Shoals. Scptcmlier 8. 1879. His

work is fine in color, and masterly in execu-

tion. At first he showed a preference for figure

subjects—peasants, children, flower-girls, and

Parisian tvpes. In portrait painting his aim

was to represent the character of the person,

even at the expense of finish in the accessories.

His later subjects were principally landscapes,

in which he showed largeness of style and vigor

of execution.

Among his most important figure subjects are:

"Head of a .Jewess;" "Sbeep Shearing at Bar-

bizon;" "The Farmers' Return;" "The Fortune-

teller;" "The Prodigal Son." The Boston Mu-

seum contains a niimlier of his works: "fiirl

with the Kitten," "(;irl Reading," "Peasant Oirl

at Barbizon," '-.Marguerite," "Hurdy-Gurdy

Boy," and a portrait of the artist. His por-

traits include those of Chief .Justice Gray, Mrs.

F. G. Ward. Mrs. Charles Francis .Adams. Mrs.

G. W. Long. William H. Gardiner, and William

M. Evarts. .Among his landscaDcs are: "Glouces-

ter Harbor." "Newton Lower Falls," "Coast

Scene at Magnolia. Mass.." and "Dead in the

Snow." His most ambitious works, the "Flight

of Night," and other decorations in the Capitol

at Albany, were executed in 1878, not long before

his death.

HtJNTEN, hnn'tfn. Fmil (1827-1902). A
German l)attlc painter, born in Paris. He was a

pupil of Flandrin and Vernet; later studied in

Antwerp under Wappers and Dyckmans. and

after settling at Diisscldorf received further in-

struction from Camphausen. His first picture

of importance was the "Charge of Cuirassiers

of the Time of Frederick II." He was with

the army in Schleswig (1804). accompanied

the Army of the Main in IRfifi. and provided

illustrations for a history of that campaign.

Manv of his other works illustrate episodes of

the Franco-Prussian and the Seven Years' wars.

HUNT'EB, UAVin (1802-80). An American

soldier, bora in W ashinglon. D. C. He graduated

at West Point in 1822, and from 1833 to 1836

served as captain of dragoons in the far West.

He held the rank of major throughout the

Mcxiian War, entered the Civil War as colonel

of the Sixth Cavalry, and headed the Second

Division of the Army of the Potomac at the first

battle of Bull Run, where he was severely

wounded. He was afterwards promoted to be a

major-general of volunteers ( 1801 ) ; commanded

the Western Dci>artment, and the Department of

Kansas; was then appointed head of the South

ern Department, and was the first to enlist

colored troops. He gave a premature order in

1802 for the manumission of slaves in Georgia,

Florida, and South Carolina, which President

Lincoln countermanded, but the Confe<lerate

Congress outlawed the author. In 1804 Hunter

was h.'ad'of the Department of West Virginia,

and led 18,000 men to an unsuccessful attack

upon Lvndiburg, leaving the valley of Virgini.i

exposed' by his retreat. General (Jrant defended

his reputation when it was attacked. Hunter

presided at the court which tried the conspira-

tors in the assassination of Lincoln. At the

close of the war he was brevetted Brigadier and

.Major-Gcneral in the Regular Army.

HUNTER, JCdwauii (1839—). An American

soldier, born at Gardiner, Me. He graduated

at West Point in 1805. was commissioned in the

Army as second lieutenant of the Twelfth In-

fantry. L'. S. A. In 1807-09 he was aide-de-camp

to General Gettv at Santa FC-, N. M.. and par-

ticipated in the battle of December 25. 1808,

against the .Arapahoe and Cheyenne Indians.

Transferred to the First Cavalry, U. S. A., in

1870, until 1880 he served in California, Nevada,

Washington, and Montana, and in 1879 was pro-

moted to be captain. In 1888 he became major

and judge-advocate, and as such served in the

Division of the Pacific and the l>partmcnt of

California from 1889 'to 1895. He was made

lieutenant-colonel in 1895, and served as deputy

judge-advocate in the Department of Dakota

untn 1898, and in that year went with General

Brooke to Porto Rico as judge-advocate and

mustering olTicer. In 1899 he was appointed

judge advjicjite of the Department of the Pacific.

HUNTER, .John (1728-93). A celebrated

English physiologist and surgeon, born at Long

Cafderwood', Glasgow, Scotland, the youngest of •

ten children. .After a deficient primary educa-
^

tion he was apprenticed to a cabinet-maker: but

in 1748 he began to make up deficiencies in his

education, and applied himself to an.ntomy under

his brother's tuition. He studied under Chesel-

den at Chelsea Hospital, and under Pott between

1749 and 1753. and at Oxford from 1753 to

1754; became a hospital pupil in surgery in

1754, and was made house surgeon at Saint

George's Hospital in 1750. He joined the Army
as staff surgeon, serving in France and Portugal

from 1701 to 1703: practiced surgery in London

from 1703: was made a Fellow of the Royal So

ciety in 1707: became surgeon to Saint George"-

Hospital in 1708: surgeon extraordinary to the

King in 1770; and ileputv surgeon-ceneral to tli>

Armv in 1780. He received the Copley medal

from" the Roval Society in 1787. He was a man
of great industry, the boldest and best operative

surgeon of his' day. as well as the greatest

anatomist known, and a mar\'elou9 zoologist
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He invented the process of tying an artery on
the cardiac side for cure of aneurism. His mu-
seum coutained at the time of his death 10,503

specimens anil preparations illustrative of hu-

man and comparative anatomy, physiology,

pathology, and natural history. He died in

comparative poverty, and his collection was pur-

chased, two years after his death, by the tiovern-

nient for £15,000, and was presented to the Royal
College of Surgeons. In addition to numerous
papers contributed to the Transactions of the

Royal and other learned societies, he published
the following independent works: A Treatise on
the \atural History of the Human Teeth (Part
1. 1771; Part II. 1778) ; A Treatise on the Vene-
real Disease (1786); Observations on Certain
I'arts of the Animal Economy (1786); and .1

Treatise on the Blood, Inflammation, and Gun-
shot Wounds (1794). Consult Palmer, The
^yorks of John Hunter, F.R.S., loith Sotes (4

vols., London, 1838). To this is prefixed The
Life of John Hunter, F.Ii.S., by Otley.

HUNTEB, John Dunn (0.1798-1827). An
American adventurer from a Southern settlement

who claimed that he had been captured and
reared by Western Indians. His account of ex-

plor.ations with them, and of their manners and
customs, was ultimately discredited, but it is

certain that when he came to New Orleans in

1817 he knew no English, and that he studied it

there and in Kentucky. He was lionized while
visiting England, but on his return to America
did nothing but make trouble among the Mexi-
cans and Indians, and was finally killed by one
of the latter. The work by which he is known
was published in London and Philadelphia, and
translated into German and Swedish. The Eng-
lish edition is called Memoirs of a Captivity
Amonf/ the Indians of Xorth America from
Childhood to the Age of Nineteen (1823).

HUNTEB, Joseph (1783-1861). An English
literary antiquary, born at Sheffield. He studied

for the Presbyterian ministry; in 1809 was ap-

pointed to a congregation in Bath, and in

1833 removed to London, where he became sub-

commissioner of the public records, and assistant

keeper (1838). His researches began in early

life and extended over his entire career. He
edited various volumes of records, made dis-

coveries in regard to the first settlements in

America, and illustrated the text of Shake-
speare^s plays by investigations in many direc-

tions. His voluminous notes are now in the

British Mu.seura. Among his publications are:

Hallamshire (1819); Disquisitions on Shake-
speare's Tempest (1839); yew Illustrations of

the Life, Studies, and Writinns of Shakespeare
(1S45): Milton (1850); Robin Hood (1852);
F.arly History of the Founders of y'eir Plymouth
(1849); and the Church and Confireqation of
Protestant Separatists at Scrooby (1854).

HUNTEB, Mrs. Leo. A poet and lion-hunter,

whose literary reception and recitation of her
own "Ode to an Expiring Frog" form one of the

amusing incidents in Dickens's Pickwick Papers.

HUNTEB, Peter (1746-1805). A Canadian
governor, born in Scotland. He chose the army
as his profession, and in 1799 was made lieuten-

ant-general. Tn the same year he was appointed
Lieutenant-Governor of Upper Canada, and re-

mained in office for six years. He was a fairly

successful administrator, though he had little

sympathy with the wishes of the Legislative Aa-
sembly, and his acts were mainly dictated by
an irresponsible executive council.

HUNTEB, Robert (?-1734). A British Co-
lonial Governor of New York and -Jamaica. He
belonged to an Ayrshire family. He served on
the Continent, fought at Blenheim, and rose

to be a colonel of dragoons before he was made
Lieutenant-Governor of Virginia in 1707. The
vessel in which he had sailed to the Colony was
taken by the French, and he was held a prisoner,
but soon was exchanged for the Bishop of Que-
bec. In 1710 he came to America again, this

time with a ship-load of persecuted Cierman
Protestants whd had sought an asylum in Eng-
land, and Colonel Hunter, being now Governor
of New York, was able to establish them com-
fortably along the Hudson, though the settlement
was an unending care to himself. Difficulties

between royal governors and colonial assemblies
were rife even in his day. and he doubtless re-

joiced to return to England in 1719; but he
was sent out again ten years afterwards to be
Governor of .Jamaica and major-general of the
local troops, positions which he filled most
creditably until his death.

HUNTEB, Robebt ilERCER Tali.\febro
(1809-87). An American politician, bom in Es-
sex County, Virginia. He graduated at the
L'niversity of Virginia in 1829, and after study-
ing law at the Winchester (Va.) Law School
began practicing in his natiVe coimty. His
political career began in 1833 Avith his election

to the State Legislature, and in 1837 he took his

seat in the National House of Representatives,
to which he had been elected as a Democrat.
From the beginning he attracted attention by
his earnest opposition to Clay's protective policy
and the United States bank scheme. Reelected
to the ne.xt Congress, the Twenty-sixth, he was,
although only thirty years old. chosen Speaker
of the House. He was reelected to the Twenty-sev-
enth Congress, and was defeated for the Twenty-
eighth (1843-45); but was reelected to the
Twenty-ninth, and served until his elevation to
the United States Senate in 1847. He served as
Senator until the outbreak of the Civil War.
withdrew after the secession of Virginia, and
was expelled in July. 1861. He was a radical
States-Rights Democrat, and a champion of Texas
annexation, the Fugitive-Slave Law, and all other
legislation favorable to the slave power. As
chairman of the Senate Committee on Finance
for many years, he was a prominent figure in

financial legislation, was the author of the low
tariff of 1857, and the originator of the bonded
warehouse system. In 1860 he was a prominent
candidate for the Democratic nomination for
President before the Charleston Convention, re-

ceiving, next to Douglas, the highest niimber of

votes. He was a member of the first Provisional
Confederate Congress, was Secretary of State in

the Confederate Cabinet for a few months In

1862. and was then chosen from Virginia a
Senator in the Confederate Senate, where he
ser\-ed throughout the war. leading the opposi-
tion to the Davis Administration in that body.
In 1865 he was one of the Confederate comnii--
sioners with .\loxander Stephens and .J. .\.

Campbell to confer with President TJncoln .'Ind

Secretary Seward at Hampton Roads. (See
H.\MPioN Roads Conference.) After the war
he was Treasurer of the .State of Virginia from
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1874 to 1880, but took nu part in nationol

politiis.

HUNTEB, William (1718 s:f). A celebrated

Scotch surgeon, the elder l)riplher of .lohn Hunter.

He was born at Lonjj Calderwond. I.anarksliiro.

He took up tlie study of thpolii;;v at the I'ni-

versily of (ilaspow, hut decided Id dcvutc himself

to the study and practice of iiieiliciiic. In 1740

he WHS invitttl liy a society of naval siirjjeons

to deliver a coursi- of lectures on ojM-rative sur-

gery. After 1748 he conlined hiins«dl almost

exclusively to obstetrics, and U^'ame connected

with the '.\liddli-ic\ ami the Briti-h lyinfi-in-hos-'

pitals. In 1764 he became physician extraor-

dinary to Queen Charlotte; and in I7ti8 was
appointed professor of anatomy in the Koyal

Academy. His principal work is an Anutomical
De.irriii'lioii of the Human Gravid Uterus and
Its Cfinlrnis ( 1783).

HUNTER, Sir William Wilson (1840-inoO).

A Hriti;-h Imlian administrator, scholar, and sta-

tistician, bom in Clasgow. Kducalcd at Glasgow,

I'aris, and Bonn, he entered the Indian civil

service in 18(52. Seveij years after lie was trans-

ferred from Orissa and put on special duty to plan

an Imperial •;a/.ctteer of British India; iu 1871

he was appointed director-peneral of statistics.

Ten years later, after the appearance of the fir^l

edition of the hnprritil f!n:rltccr, which was
edited by Hunter, and is one of the greatest

works of refercnci' on India, he was made a mem-
ber of the Govcrnor-Oenernl's council, and in

1882 acted as president of the educational com-
mission. He retired from the service in 1887. set-

tled at Oxford, and became a rcjrular correspond-

ent of the l.onilon Times on affairs in Imlia.

He wrote in a vigorous and picturesque style, and
for the most part with fireat scientific accuracy:

Annnl.i of Rural Jleiirjiil (5th ed. 1872); Coni-

jiaralivc Dictionary of the yon-.iri/nn Lan-
qunges of India and lliflh Asia (IStiS). which
has more valuable material than original induc-

tion, as Hunter himself saw afterwards; a

fstatistiral Arrouiil of Bengal (187.5-77); ffta-

iistical Account of Assam (187!)) : A lirief Ilis-

torji of the Indian Peoples (1880: and. in more
expaniled form. 180.5, imder the title The Indian
Emiiirr) : Lord Mai/o and Lord Dalhousie
(18!)0), in Rulers of India: nomhai/, /.S.S.T f.S.OO

( ISn2) ; an idyll. The Old Missionari/ (1895) ; a
biojjraphy of his friend Brian Houghton Hodg-
son (181)6); The Thnel-ernys in India (1897);
and the incomplete but valuable llistonj of
British India (1899-1900). Consult Skrine,

Life of Sir "{Villiam 1I'i7.soii Hunter {London,
1901).

HUUTING (.-VS. huntunn. from huntian. to

hunt: connected with (Joth. hin]mn, to seize, and
probably with Eng. hand). The pursuit of game,
especially as a recreation or s|)ort The true
sportsman is a strong supporter of evcr>' law
designed for the protection of game (see Came
Laws), and rarrly kills game for any other
purpose than for eating, unless it is a dangerous
creature or n nuisance. Thus an animal like

the fox is hunted partly on account of its He-

stnictiveness and partly for the enjoyment to be
obtained in its pursuit. Draq-huntinti. in which
th^ hounds follow the trail of an aniseed bag
which has been previously drajsed over a se-

lected course. i« a favorite substitute for fo.T-

hunting. Hunting is a vej-y ancient amuse-

ment, and the pursuit of game, either as a pas-
time or for the necessities of subsistence, has
from the earliot times been one of the must
prominent occupations of the human race. Ac-
cording to tradition, Alexander the (!reat paid
a large sum for a treatise on this subject by
-Vristotle. while tlie cha.se has been dcscrilwd
by .Appianus, Nemesianus, and many oilier

classic authors.

KiRK.vBMs. The improvement in firearms has
worked a great revcdution iu the hunting and
shooting of such animals and birds as come under
the gjime laws, or are regarded as permissible

quarry by the huntsnuin. Xcverthelcss, it has
made more necessary than ever the study of nat\i-

ral history anil woodcraft by the would-be hunter.
In order to lie a tirst-elass shot, or to attain dex-
terity in the use of the s|K)rting gun. it is neces-

sary that the weapon should Tit' the shooter.
Proper regard must be paid to the weight of the
weapon, and the ease with which it can be
manipulated; it must be adapted to his chest,

lenglii of arm. etc.. so that it may be readily
brought into service without any straining of

the body, anus, or muscles of tlie neck. An
experienced gunsmith should be consulted, who
w^ill easily decide the weapon best suited for his

customer. The weight of the weapon depends
largely on the size of the bore and the length of

the barrels. For a more detailed description
of the various types of shotgun for every variety
of game, the reader is referred to SiioTCUK.

Docs. .\ description of the various varieties

of dogs useil in the hunting or pursuit ot game
will be found under FiELU Does. Other closely

related articles are Game-Pbesebm:; UoRsr:
and HoB.'iKMANSiiip.

There are many methods of hunting, and .some

animals necessitate a pursuit in special ways,
but the killing of game by shooting is by far the
most common method, and the one to which this

article is hirgely devoted. In Europe, and in

Great Britain particularly, the various forms of

shooting may be grouped as follows: Open Shoot-

infi.— Partridge, grouse, plover, qii.ail, landrail,

tni])e, etc.; bares and rabbits. Covert Hhoolimj.

—Pheasants, woodcocks, hares, and rabbits.

River and I'ond Shoolinfi.—Wild duck, widgeon,

teal. etc. Stilt-Water Wildfou-i fhootinf/.—Such
marine wild-fowl as the wild swan, wild goose,

tirent goose, etc. Formerly the game was hunted
en open moors, stubbles, fens, and ni.arshes, or in

coverts, aided by spaniels and beaters; or else it

was stalked on the hills (see DeebStalkinc. ),

or along the shores of lakes and estuario. This
form or method still obtains in Continental
Eurojie. the modern English method being the ex-

ception. In consequence of improved methods of

agriculture, shooting over dogs in England and
parto of Scotland and Ireland has become prac-

tically a tiling of the past, and the 'drive' or

hatlue has, of necessity, become (he vogue. In

.America dogs may be regarded as a necessity.

Many rules have developed for the guidance of

Fportsmen when shooting together in the field,

some of the more import.nnt of which may be

mentioned. Where two persons are shooting to-

gether it is the rule for one not to shoot at
a bird which •Js flying toward his companion. It

is very neces=ar>' to condemn the firing across a
eomr.ide's face: and good fellowship demands
that a bird should never he fired at if it is flying

so that it must cross before a companion until
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he has failed with both barrels of his gun.
Where the birds fly directly away from the
fcportsraen, shots are taken at them alternately
unless several should rise at once, when it is per-

missible for each man to fire at the birds on hia

own side.

Snipe make their first appearance in spring-
time, and are usually found in meadows and
talt marshes. The element of chance enters verj'

largely into the sport of snipe-shooting, but the
hunter accustomed to their habits will u.sually

be successful. Windy weather, if the wind is not
too higli, is a favorable time. Among experi-
enced gunners, jacksnipe is a great favorite,

owing to the impossibility of formulating for it

any fi.\ed rule. Xo two snipe lly alike; one may
flush at fifteen feet and another at fifteen yards;
one may steady thirty yards away, another at

forty, and another may not steady until clear out
of range. Woodcock.—During t\te day these

birds may be found seeking for food in marshy
thickets. When disturbed they tly in a rising
straiglit line as far as the top of the bushes, and
then after making some little distance horizon-

tally, they settle down by means of a number
of quick zigzag movements. Grouse.—The two
most important varieties are the ruffed grouse
and the pinnated prairie-chicken. In common
with the Canada grouse (spruce partridge), and
the blue and sharp-tailed grouse of the West, they
have stout bills, short feathered legs, and dark
plumage. The bird is found in thick woods, and
is greatly protected by its color, which is so

much like that of the ground that it is frequently
overlooked. It is very shy and wild, and fre-

quently will run far ahead of the dogs, and
eventually rise completely out of range. Some-
times they are hunted with dogs and shot after

they have taken refuge in a tree, but the keen
sportsman never shoots unless he can secure
them on the wing. The ruffed grouse is the most
cimning game-bird to be found in the Northern
States. Quail is often called a partridge in the
Southern .''tates. and is popularly kno\vn as the

Bob WTiite. There are almost fifty varieties of

the bird, all of which have practically the same
conformation. They are found in tlie Eastern
and Middle States, but are more abundant in the
South and Southwest, Tliey afford good sport

and are more easily got at than grouse or wood-
cock. After the pointers or setters have flushed

them they make a very swift flight, and unless the
hunter can come up with them immediately they
are raised, they are likely to get out of range.
Wild foul (in which general description are in-

cluded swans and geese, and among the ducks
canvasbarks. redheads, mallards, teals, pintail,

and wood-duck) abound especially in the lakes
of the Xorthom States, along the Xew .Ter.^ey

co.ast. Delaware and Chesapeake bays, Currituck
Sound, the Mississippi Valley, Puget Sound, the
Willamette and Columbia rivers, and all tlie

lakes ,nnrl bays of the Xorthwest. They are very
fond of wild rice and wild celeri-. and are fre-

quently lured to waters in which they have no
natural food by hunters who plant wild rice.

They are hunted in a variety of way*, among
which may be enumerated the following: Tlie

hunter may station himself concealed near a
point over which they flv. and shoot them as they
pass: or he may put out decoys (see Decoy) :

or he may steal upon them while they are feed-

ing or resting. In the Chesapeake Bay particu-

larly, and occasionally elsewhere, sink-boats are
used, in which the gunners lie and shoot the birds
as they lly over. Another method is to sink a box
in tlie sand or shallow water in which the hunter
lies as in a sink-boat. Another very successful
way is to employ the trained Chesapeake Bay
dog, which will run up and down the shore, and
by its actions excite the curiosity of the birds,
which, if they approach to satisfy their curiosity,
are within easy range of the gun. This method
is known as 'toling.' H ild turkey is hunted witli

or «-ithout a decoy call or whistle. They are
easily tracked by their trail on the ground, and
may be shot at their roosts if surprised at break
of day. One of the hardest birds to secure is the
upland plover or Bartram's sandpiper, which
cannot be approached except by me:ins of some
trick. For instance, in Rhode Island it is fre-

quently hunted from a carriage in which the
huntsman hides while he is driven in gradually
lessening circles around where the bird is sup-
posed to be. Ho must, however, be ready to
spring out and fire the moment the bird rises.

Occasionally trained ponies are usc-d in much the
same way as the carriage, the huntsman being
concealed by the animal's fore legs and shoulder.
Another method is to build a house of boughs
and wait for the birds to alight in its vicinity.

The rail, or ricebird, as it is known in the
South, is usually hunted from boats at flood

tide—a method which demands considerable skill

and experience on the part of the man who ma-
nipulates the boat. Although they fly veiy slow-
ly and are within the capacity of aa indifferent
shot, they must be killed at the first shot, or they
will dive, and in a majority of instances be en-
tirely lost. Cranes are hunted in the Mississippi
Valley, their plumage being the principal at-

traction.

The hunting of game animals, as the lion, tiger,

leopard, etc., will be found treated under the
titles by wliich they are described. ( For the fox,

see Fox-HuxTiXG. ) Bears are still found through-
out the United States, but owing to the increas-

ing proximity of man, and the increased employ-
ment of arms of precision, they have become ex-

ceedingly wary, and in many instances even
timid. They may be found in the Catskill and
.Adirondack mountains in the East, the moun-
tains of Xorth Carolina and West Virginia, and
in South Carolina, ilississippi, Georgia, Florida,

.\rkansas, and the mountains and forests of the
West. They are hunted with rifles, and by the
aid of dogs. Hunting the hare with beagles
(q.v. ) is a very popular sport in England, partly

for the exercise it affords, and partly for its

economy, in that horses are not required. The
following list gives the charge and gauge of
shotgun suitable for the various kinds of game-
birds. Larger and wild animals are usually shot
with a rifle, for which see .Sm.\li. Arms. The first

figure after the name of the bird has reference to

the gauge, and the second figure to the size and
kind of shot: Sora, rail. etc.. from 12 to 20; 10
trap. Woodcock, 10 and 12: 10 shot. Snijie. 10

and 12 : 9 shot. Quail. 10 and 12 ; 8 trap. Prairie-

chicken. 10 and 12: 8 shot. Ruffed grotise. 10
and 12: 7 trap. Squirrel. 10 and 12: 6 shot.

Teal. 10 and 12: 7 shot. Pintail. 10 and 12: 6
shot. M.illard. 10 and 12: .5 shot. Redhead. 10

nnd 12: 4 shot. Canvasback, 10 and 12: 3 shot.

Turkey, 10 and 12; 2 shot. Goose. 10 and 12;
BB.
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BiDLioGKAPiir. Skowrunnek, Die Jagd (Biele-

fi'lil. 11101); Alills, Tlu ^yurlsmana Library
(K(liiiburj|;li, 1845)'; Sliiind. Shuotiny (London,
HlOJ) ; Tliorniiinby, A'liiiy* of the Hud, I{i/(c, and
dun (2 vols,, London, I'JOl ) ; Ward, litvorda uf

liiy (lame, un luiouni of tlicir distribution, de-

si'i'iption of species, leni^hs. \veij;lils. etc. (Lon-
don, 1890) ; Deinidov, llunliny Trips in the

Caucasus (London, 18!t8) ; Soutliart, liiblio-

graphie d'ouvragcs sur la chussc, la vcncrie et la

fauconnerie (Pans, 188l>) ; licaiifort and Morris,

Hunting (London. 1889) ; Crown Prince Kudolpli
of Austria, Xotes on Sports and Ornithology,
translated by Danford ( Ijondon, 1889); Aiielon,

Besvrc. Cnnpt. and otliers, Chnn.ir modcrnr. En-
ryrlopfdie du rhaft/srur (Paris. 1902); IMaoPhcr-
son. History of Foirling (Kdinbiirgh. ISOT) ; La
CroixDaaliard. I.rs hftes qu'on tue (Paris, 1890) ;

Le Couteulc.x dc Cant^leu, Manuel de vfnerie

franfaise (Paris, 1890) ; Dodge, The Hunting
Grounds of the (Ireat West ( l^ondon, 1877);
Long, American Wild Foul Shooting (New York,
1874); Murpliv. American (lame liird Shootini/

(New York. "1892); Pringle, Twenty Years'
Snipe Shooting ( Xew York, 1899); Rogers,
Rainsford, and others. Hunting (Xew York;
189t!); IJodsevelt. Big (lame Hunting in the

Rockies and On the Great Plains (Xew York,
1899); Diezel, Xicderjagd (Berlin, 1898); Gas-
jier. The Complete Sportuman (New York, 1893).

HUNTING CAT, or Hi'xtino Leopard. Si-e

ClIKKTA.

HUNTING DOG. Tliis interesting animal
{1. 1/1111111 I'lihix), wliicli inhabits all the more
open parts of Africa south of the Sahara and
Alivssinia, is an alierraut species of dog, distin-

guished from the typical Canis by having four
toes on each foot, and otlicr stru;'tural peculiari-

ties. It is about as; tall as a grcylmund. its legs

being relatively long and slendi'r, and adapted to

the swift and enduring speed upon which it must
dejx'nd for a livelihood. The head is broad and
flat, with a short muz/le armed with massive
teeth, rather large upstanding furry ears, and
a suggestion of the hyena in the physiognomy;
hence it is sometimes calh'd 'liyciiadog.' tliotjgli

the likeness (even to the spotted hyena) is wholly
superficial. (See Plate of Woi.vks .\xn Docs.)
The fur is short, thick, and smooth, and grows
more shagg>- about the cheeks and throat ; and
the tail is long and wolf-like. In general color
this dog is yclbnvish grav. but it is marked most
irregularly with a variety of colors, sucli as a
combination of red. white, yellow, and black
spots, so that the hyena-dog may be regarded as
the most particolored of all mammalia. In the
southern Sudan, where the animals are plentiful,

Sehweinfurlh saw one specimen that was per-
fectly tame, required no other restraint than a
cord, and yielded to its master with all the do-
cility of an ordinary dog. This fact appears to
eorroborale the assertion of Livingstone that the
natives of the Kalahari desert are accustomed
to break in this animal and train it for the chase.
To the .\fricans generally, however, both white

anil black, tlic hyena-dog was one of the mo-^t iruly
wild and dangerous animals of the country, tak-
ing the place of the wolves of the northeni part
of the world. They gathered into packs, and
astonished and terrifieil tlie early settlers and
explorers by their numlM>rs. audacity, and strange
cries. They frequented mostly plains and scantily
forested or brushy regions, where the small ante-

lopes abound, which were their principal prey,
and which tliey would pursue in concert, often
only two working together, until the baffled vic-

tim (often of the larger spe<'ies) was cornered
or exhausted and miglil be pulled down. Tlu'V

were a terrible scourge to the sheep and goats of

the early frontier farmers, and killed or uiangled
many more of the Hock in one of their nocturnal
forays than they could possibly eat. The war
waged against them in conseipience. and the
diminution of the wild game, has caused a great
decrease in their numbers; but numerous bands
still range the wilds of Kast and fentral Africa,
and the deserts west jind north of Cape Colony.
Consult : for I'arly hislory of the aniiuiil. the books
of Livingstone. (innloM-CununiMg. Moirat, Harris,
and their contemporaries; and for later facts,

Sehweinfurlh, Heart of Africa, translated (Lon-
don, 1873); Sidous, A Hunter's Wanderings
(London, IHliOi. See Dog.

HUNTINGDON. The capital of Ilunling-

donsliire, England, on the Ouse, 17 miles soutli

of Peterborough (Map; England, F 4). It is

celebrated as the birthplace of Oliver Cromwell,
(be entrj' of whose birth is to bf seen in the
irgister of Saint .lohn's Church. The gnimuiar
school, founded in 1200, where he wa.s ediu'ated,

has been restored. Of .Saxon origin, (he town
was the seat of a royal castle built in 919, Hunt-
ingdon received its charter of iiu'orporat ion in

1189, A fine bridge erected in the thirteenth cen-

tury connects it with (Jodmanchestcr, Popula-
tion, in 1S9I, ):;.50; in 1901, 4200.

HUNTINGDON, A borough and the county-
seal of I luiitingilon Coun(,v, Pa,. 98 miles wes( of

Harrisburg; on llie .luniata River, and on (he

Pennsylvania Railroad (Map: Pennsylvania.- C
3). It is the scat of .luniata College (German
Baptist Bre(hren), oix-ned in 1870, and of the
S(a(e Industrial Reformatory, The city is in

an agriciiKural and frui( -growing section with
valuable forests an<l deposits of iron, coal, fire-

clay, and limestone, and lias manufactures of

Hour, machinery, stationery, sewcr-|>ipc, bi>ileis,

radia(ors, funiKure, and kiii( goods, Huntingdon
was se((led about 1700 on the site of a famous
Indian council ground, now marked by a 'Stand-

ing Stone Monument.' erected at the borough
centennial. The government is administered
under the original charter of incorporation,

adopted in 1790. which provides for a chief

burgess, chosen every three years, and a council

clecled at large. Population, in 1890, 5729; in

1900. OOoS.

HUNTINGDON, Hexry Hastixgs, Earl of

( ir>:!r)-!».5 1 . An English noble, leader of the Prot-

estant party, son of Francis Hastings, the second

Earl, whom he succeeded in 1501, He was an
intimate of Edward VI., who knighted him in

1548; and. through his mother's descent from
George, brother of Edward TV,, claimed after

Elizabeth the succession to the crown. Espe-

cially in 1562. during her severe illness, he was
considered as her probable successor. He hotly

opposed the scheme to marry Mary Stuart to

Norfolk, and was intrusted by Elizabeth to see

that the Scotch Queen did not escape at the time
of the threatened uprising in 1500, In the same
year he was one of the council which consirlered

(he evidence against Mary: helped (rv Norfolk
in 1573; and was prominent and active in the

preparations of 15S8 for the Spanish invasion.
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Huntingdon was a zealous Puritan in sympa-
thies, possibly for political reasons. He was
succeeded by his brother, George.

HUNTINGDON, Selina Hastings, Countess

<,t (I707-l)l). One of the most influential pro-

moters of the early Methodist movement. She
was the second of three daughters of Washington
Shirley, second Earl Ferrers, and was born at

Stanton-Harold, Leicestershire. August 24, 1707.

She married, in 1728. Theophilus. ninth Earl of

Huntingdon. She adopted the principles of the

Methodists,, much to the dismay of her friends,

and gave her life with increasing zeal as the

years went on to the interests of the new sect,

introducing its ideas into aristocratic circles, to

which its other adherents had no access. She
was an intimate friend of both Wesleys, of

Whitefield, and of many other cleTgymcn promi-

nent in her time. She became a widow in 1740.

In the dispute between the Wesleys and Whitefield

she sided with the latter, and assumed a leader-

ship among his followers, wiio came to be known
as 'The Countess of Huntingdon's Connection.'

For the education of ministers she established

and maintained a college at Trevecca, in Wales
(removed, in 17'J2, to Cheshunt, Hertfordshire),
and built, or became possessed of. numerous
cha])els in different parts of the country, the

principal one being at Bath. She likewise ex-

pended large sums in the supjxjrt of young men
trained to itinerant preaching, as well as in

))rivate charity. She died in London. .Tune 17,

1701. By her will she created a trust be-

queathing her chapels to four persons for their

care and management after her death. The num-
ber of these chapels was then si.xty-four, of which
abpiit half still survive. Consult The JAfe and
Times of t^eliiui. Countess of Huntingdon (Lon-
don. 18.30-40).

HUNT'INGDONSHIRE. A south-midland
county of En.!,'land. bounded on the east by Cam-
bridgeshire, on the south by Bedfordshire, and
on the west and north by the County of North-
ampton. Area, 368 square miles, almost the

whole of which is in arable or pasture lands

(Jlap: England. F 4). Population, in 1801, 57,-

760; in 1001. .57.770. It is watered chiefly by
the Ouse and by the Xene. which skirts its north-

ern boundary. The northern portion of Hunt-
ingdonshire is included in the great fen-country.

The soil is various : clay, however, predominates
generally. Grain, beans, rape, and clover are

the chief crops. Capital, Huntingdon.
Huntingdonshire was traversed by two Roman

roads, and Roman remains, as coins, pottery, etc..

have been found. In early Anglo-Saxon times
it belonged to East Anglia, ftfterwards to Mercia.

HUNT'INGTON. A city and the county-seat

of Huntintrton County. Ind., 24 miles southwest
of Fort Wayne, on Little River, and on the

Waliash and the Chicago and Erie railroads

(Maj): Indiana. D 2). It has a United Brethren
college and a public hi.ch-school library with
11.000 volumes. There are railroad shop.; of

the Chicago and Erie, numerous lime-kilns and
wood-working establishments, and manufactures
of boots and shoes, pianos, bicycles, etc. The
city has also important commercial interests.

Settled in 18.S4. Huntin.2ton was incorporated as

a town in 1848. and in 187."! was chartered as a

city. Under the charter of 1873. the government
is vested in a mavor. elected bienniallv. and a

city council. The water-works and electric-light

plant are owned and operated hv the municipal-
ity. Population, in 1890, 7328/in 1000, 0401.

HUNTINGTON. A town, including several

villages in Sullolk County, N. Y., 30 miles east

by north ot Xew York City, on Long island
Sound and on the Long Island Railroad (Map:
New York, G 5). It is in a fertile agricultural

district and has manufactures of brick and pot-

tery, but is primarily a residential suburb of

New York and a popular summer resort. There
are a public library of 3500 volumes and a monu-
ment marking the spot where Nathan Hale was
captured. The government is administered by
town meetings, which are held bienniallv. Popu-
lation, in 1890, 8277; in 1900, 9483.

HUNTINGTON. A city and the county-seat
of Cabell County, W. Va., 52 miles west of

Charleston, on the Ohio River, and on the;

Chesapeake and Ohio, the Ohio River, and the
Guayandotte Valley railroads (Map: West Vir-

ginia, B 3). It is picturesquely situated and
well laid out, and has Marshall College (State

normal school), the West Virginia Asylum for

Incurables, and a Carnegie Library. The city

controls an important commerce, and has sev-

eral wholesale establishments, shops of the
Chesapeake and Ohio Railroad, an extensive car-

manufacturing concern, a steel plant, machine-
shops, a brewery, and manufactures of glass, pic-

ture-frames, stoves, etc. .Settled and incor-

porated in 1871, Huntington is now governed
iinder a charter of 1895. revised in 1901. which
provides for a mayor, elected every two years,

and a unicameral council. Population, in 1890,

10,108: in 1900, 11,023.

HUNTINGTON, Daniel (1816-). An
American historical, genre, and portrait painter.

He was born in New York, October 14. 1816. and
was educated at Hamilton College. In 1835 he
studied with Professor ilorse, and later with
Tnman and Trumbull; in 1830 he visited Italy.

studying with Ferrerc in Rome. On his return
to America he became a resident of New York.
He was elected nuMuber of the National Academy
in 1840, and held the office of president from
1862 to 18(10, and from 1877 to 1801. He re-

turned to Europe in 1854. and painted several

important works at Florence and Rome.
His pictures are illustrations of taste rather

than elaborate painting; his color is subdued
but good, and his style is unaffected. He has
been chiefly engaged in portrait painting, but

he has also painted historical and genre works of

note. Two of his largest canvases are "Lady
Washington's Reception Day" and the "Atlantic
Cable Projectors," in the Chamber of Com-
merce, New Y'ork, both containing exceptionally
fine portraits. His other principal works are:
"Florentine Girl" (1839); "Shepherd Bov"
(1840): "Sacred Lesson" (1844): "Mercy's
Dream" (1850). in the Corcoran Gallery. Wash-
ington (a replica in the Pennsvlvnnia .\cademv.
Philadelphia): "Henry VIII.' and Catharine
Parr" (1850) ; "Venice." owned by .1. P. Morgan.
New York; "Study in the Woods." owned bv C.
P. Huntington. New York: "The Sibyl." Histori-
cal Societv. New York: "Republican Court"
(1876). Stuart Collection. New- York: "Philoso-
phy and Christian .Art" (1878). .Among his por-
traits are those of Presidents Lincoln. T'nion
T.eaeiie Club. New York: Van Buren, State Li-
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T>rary, Albany; Gov. E. D. lluri^aii, William E.

Dodgi', Chancellor Kcrris, Xi-w \urk L'nivcraity;

Mr. uiid .Mrs. Tiiylur, Corioraii (iaili'iv. Wa^li

ingtiiii; liishup \\lii[i|)lf. JJfV. Mor^,'aii l)i.\. Uisli-

op I'otU-r; Judge Ulatchford (I87!M, I'liittd

Slates District Coiirl: (ieii. ./oliri .\. Dix (1S80),

Historical Society, New York; Hdii. .luliii Slier-

iiian (1881), Chamber of ComimTue. New York;
Kev. Dr. Adams (18«:f), I'liioii Thiological

Seminary, New York; Hon. K. C U inthroji,

United States Con"ress; Julius Halljrarten,

founder of prizes of Uie National Academy.

HUNTINGTON, Fiikiikbhk Dan (l«llll!l04t.

.\ii Aniiiicaii ili-r^'vuian. the lirst l'riite»lant

Episccipal Bishop of Central New York, lie was
born at lladley. Alass. ; ;.'railuatcd at .\niher«t in

I8:<!), and ill Harvard Divinity ScIk.oI in 184.'.

and was pa^-tur of the South Confircgatioiial

(Cnitarian) Church, liostou. In 18.').') he became
preacher at Harvard and I'lununer professor of

Christian morals there. In 18UU he left thu
Unitarian Church to become an Kpiscopalian.
Resigning his professprship, he organized n

parish in Boston, and was its rector until 18G9,

when he was consecrated Bishop of the newly
created Diocese of Central New York. Among
his numerous works are: (.(ctiiics on Uuman tiu-

tidy ( 1800) ; .1/ci/iorta/s of a Quirt lAfe ( 1874) ;

Vhrint in the Vhrislian Year (2 vols., 1877-81) ;

and Tlic (loUhn Kulv Aiiplivd to ISuaincus and
Sociitl Life ( lS!f.2).

HUNTINGTON, J.mikz Wii.i.iasis (1788-

1847). .\n American jurist and Icpislatiir. Ho
was horn in Norwich, Conn.. ;;raduated at Yalo
in I80(i, studied and practiced law in Uitchlield,

Conn., was a representative in Conj-ross from
182!) to 1834, was then a judge of the highest
courts in Connecticut, and was finally United
States Scnatiir from 1840 until his death.

HUNTINGTON, .Tkdidiaii (174.3-181.'!). An
American general in the Army pf the Revolution,
horn in Norwich. Conn., the son of Jabcz Hunt-
ington ( 17I!)-178fi) . He graduated at Hiirvard
in no."}, joined the American Army at Cam-
bridge, became a brigadier-general in 1777, and
took part in many impurlant engagements until
the close of the war, when he was brevettcd

major-general. He was one of the organizers of

the Society of the Cincinnati. He became col-

lector of the port of New tondon in 1789, and
held the ollice twenty-six years.

HUNTINGTON, Sami el (17.32 0(1). An
.\nieriiaii lawyer and signer of the Declaration
of Independence. He was born at Wvndham,
Conn., on a farm, educated himself for the law;
practiced at Norwich, represented that constitu-
ency in the General .Assembly, and became asso-
ciate justice of the Su|>erior Court (1774). of
which, ten years later, lie became Chief Justice.

From 177*1 to 1784 he was a member of the Con-
tinental Congress, of which he was president, as
the successor of .John .lay. in 1779-80. From
1780 to his death. Huntington w.as Oovernor of
Connecticut. His nephew- and adopted son. Sam-
t EL HusTixr.TOX (I7r..")-1817). graduated at Yalo
in 1785. was admitte<l to the bar in 17St.3. and in
1801 removed to Cleveland. Ohio. He passed the
rest of his life in that State, and held the odiccs
of .Judge of the Su|«>rior Court. Chief .Justice of
the Supreme Court. Slate Senator, and Oovernor
of tlic S(:, f,. fr..-n 1M().>< 1,, )s)n

HUNTINGTON, William He.nby (1820-85).
.\n American journalist, born at Norwich, Conn.
He spent mo>l of his life in I'aris. «liirc for

twenty years he was a currespondcnl of I lie New-
York JVifcmif. He remained in I'aris during the
siege of 1870-71, eii''a"ed in tlie relief ot the
sulTering. His remarKalile collection of portraits
of Washington and Franklin was given to the
.Metro|iolilaii -Museum of Art.

HUNTINGTON, William Held (1838—).
\n American clergyman, of the Protestant Epis-
copal Church. He was born in l-owell. ilass.,

graduated at Harvard in 1859, and became an
inslrui'tor in chemistry there. Entering the
Episcopal ministry, he was rector of All Saints
Church. Worcester. Mass.. in lSti2-8;t. and of

(irace Churdi. New York, after 1883. Dr. Hunt-
ington always took a prominent and inllucniial
|iart in public all'airs. In his own coiiiimmion
lie was active in the movenient for liturgical re-

visions, and 'was long chairman of the Praycr-
Book Revision Committee, and joint editor with
Dr. Samuel Hart of the Standaril I'rayer-liuoh
of 1802. In addition to sermons, his publications
include: Y'/ie Church Idia, an tjssitii Toirard
f 111(1/ (1870) ; Conditional Immortalilij (1878) ;

The Book .\nnexcd. Its Crilicn and lis I'ros/iccts

(188G) ; iihort Uislori/ of the Book of Common
Prayer (1883) ; and .1 yational Church (1898).

HUNTO-Y, Oeorge Gordon, fifth Earl of
(?-l."i7iii. A Scottish statesman. He was edu-
cated for the Church, but gave up the idea of

entering it ujion tlie death of his elder brother,

and bticame SherilV of Inverness and the kec>per

of its castle (15.ili). Entering into llie political

])lots of his time, he was more than once im-
pri.soned and condemned to death. .Mary, tjiicen

i:f Scots, released him and restored his estates

and title, with a view to gaining his adherence;
hut he refused to turn Catholic to please her,

though he sided with his brother-in-law. Both-
well, in the troubles that followed, lluntly trie,!

(o rescue Hizzio. and was a main mover in the

murder of Darnley as well as in the Qim-n's
suh.sequent marriage to Bothwell, to which he
was a witness. He conspired to rescue his royal

mistress from Lochleven (1.5(!S). and raised

troops in her service; but his lifelong enemy, the
Earl of Moray, vanquished him at last, and
Huntly's resolve to give up her cause as hopeless

was Mary's chief reason for surrendering to
Elizabeth.

HUNTS'VILLE. A city and the county seat

of Madison County, Ala., 100 miles north of

Birmingham, on the Memphis and Charleston
and the Nashville, Chattanooga and Saint l.oiiis

railroads (j^Iap: Alabama. C 1 ) . It is in the fer-

tile valley of the Tennessee River, and has im-
portant farming, cotton-growing, and stock-rais-

ing interests. There are cotton-mills, a foundry
and machine-shops, saw-mills, sash and blind fac-

tories, etc. .Among the educational institutions
are the Huntsvillo Female College. Hunts-
ville Female fspminarv. a State normal and in-

dustrial school, and the Central .Mabama .Acad-

emy. The government, as provided bv a charter
of 1898. is vested in a mayor, elected biennially,

and a council which c<mtrols appointments to all

administrative departments. The citv owns and
o|ierates its water-works. Settled in 1775. Hunts-
ville was first incorporated in 1800. .\t one
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time it was the capital of the State. Population,
in 1890, 791»5; in lUOO, 8008.

HUNTSVILLE. A city and the county-seat
of Itandulph Cuunty, Ho., seven miles west of

Moberly, ou the Wabash Railroad (Map: Jlis-

souii, L) 2). It has coal-mines and some manu-
factures, and a trade in coal, farm produce, live

stock, etc. Population, in 1890, 1836; in 1900,
1805.

HUNTSVILLE. A city and the county-seat
jf Walker County, Te.\., 7a miles north of Uou?-
ton, on the international and Great Northern
Railroad (ilap: Texas, ti 4J. It is an important
cotton market, and manufactures cotton goods,
cottonseed oil, wagons, lurniture, steam-engines
and boilers, cigars, etc. The city has the .Sam
Houston Normal School (State), the State Peni-
tentiary, and, of hisLorie interest, the old home
and grave of Gen. Sam lloust/jn, and the grave of
H. Vokum, the first historian of Texas. Hunts-
ville was first settled about 1836. The govern-
ment is administered by a mayor, elected every
two years, and a unicameral council. Popula-
tion, in 1890, 1.509; in laOO, 2484.

HUNYADY, hiin'yo-di, .Jaxos (.John ITun-
niades) (c.1387-1456). The national hero of Hun-
gary. His origin is shrouded in obscurity. He
saw his first military service under King Sigis-
niund. Under Sigismund's successor, Albert II.

(1438-39), he became known as a brilliant sol-

dier, and was ban of a district on the bor-
ders of Transylvania, exposed to the Turk-
ish attacks. It was the period when the
Turkish power was at its height, and it seemed
within the range of possibility that the Mo-
hammedans would obtain possession of the
greater part of the Danube Valley and seriously
menac:e Western civilization. To Hunyady,
more than to any other one man. Europe owes it

that the danger was averted. Albert died in
1439. and as there was no male heir, the nobles
elected King l.adislas. of Poland, to the Hun-
garian throne. Jleanwhile the wife of Albert
gave birth to a .son. Ladislas Posthumus. and
a civil war resulted, of which the Turks took
advantage. Hunyady, however, defeated them
in several battles, and in 1443 an advantageous
peace was made. Nevertheless, King Ladislas,
incited by the Papal Legate, Julian Cesarini, be-
gan war again, and on November 10, 1444, the
Hungarian army under Ladislas and Hunyady was
overwhelmed at Varna. Ladislas was among the
slain, whereupon Ladislas Po.sthumus was recog-
nized by all parties as King, and Hunyady was
made Regent during the minority. War was ac-
tively carried on both against the Turks and
Frederick III. In 144S Hunyady was completely
defeated by (he Turks at Kossovo. after which he
w-as held prisoner for a short time by the Ser-
vians. His most splendid achievement was the
defense of Belgrade in 145C against the army
of Mohammed II.. the conqueror of Constantino-
ple, in which he was aided by the celebrated
Giovanni Capistrano (q.v.). On June 15, 14.30,
the Turkish attack began, and on July I4th
Uunyady forceil his way into the city, while
Szilagyi, the commander' of the town, made
a sortie, and finally, on July 21st, the Turks
were decisively repulsed ami" raised the siege,
having lost .Sd.OOO men. A few days after
this glorious victory dysentery broke out in the
army, and Hunyady, the ^reat Christian hero.

after a short illness, fell a victim to the disease.
He left two sons, Ladislas and Matthias Cor-
vinus. The former was treacherously imprisoned
and beheaded at Buda, by Ladislas Posthumus.
Matthias, generally known as Matthias Corvinus,
became King of Hungary in 14.58. Consult Clias-
sin, 'Jean de Hunyad," in La Uongrie (Paris,
1856).

HUNZAS, hoon'zAz. One of the Arvan tribes
of Dardistan, inhabiting the district about
liunza.

HUON DE BORDEAUX, u'Ox' dc bfir'dft'.

A Preach chanson de gcste, probably belonging
to the thirteenth century, and then somewhat
altered when rewritten lor Charles Seigneur de
Rochefort, early in 1454. The oldest printed edi-
tion is in folio and witliDUt date; the second, in
quarto, bears the date 1516. The English trans-
lation was made by Lord Berners, in Henry
VIII.'s time. The subject has proved a tempting
one for poets, the famous Oheron of Wieland,
and Weber's opera of the .same name, being
among the poems founded upon it, while Shake-
speare drew from it in the Midsummer Night's
Dream. A prose adaptation has been issued by
Gaston Paris (1809).

HU'ON PINE. See Dacbydium.

HUPA, hilo'pa. A tribe of Athabascan stock,
originally occupying a number of small villages
on the lower Trinity River. California, and now
gathered on the Hupa Valley Iteservation in

the same region. Like some of the stock, they
were fonnerly of warlike and aggressive char-
acter, and are said to have brought a number of
surrounding tribes under regular tribute, be
sides comijelling them to a certain extent to use
their language. In their pristine condition, they
subsisted chiefly upon salmon, dried and smoked,
and acorns made into flour and porridge. They
were noted for the variety and beauty of their
basketry. They now nxunber 420. not including
some remote tribes.

HtJ-PEH. hi/pe (Chin., Lake North). One
of the eighteen provinces of China pro|)er, sit-

uated in the very centre of the country, and
surrounded by the populous and impor-
tant provinces of Hunan on the south, Sze-ehuen
on the west, Shen-si and Honan on the north, and
Ngan-hwei on the east. The Yang-tse from west
to east runs through its southern part, while the
Han, in its tortuous course from the north-
west, irrigates its fields and provides a splen-

did waterway for its commerce. The province
is mountainous in the north, being \wne-
trated with spurs and outlines from the Ta-pa-
shan and Fu-niu mountains. Toward the south-
west it is low-lying, and is covered with many
marshes, shallow lakes, and lagoons, the re
mains of that portion of the Tung-tin;; Lake
which formerly spread much farther north than
it does now. These sheets of water have been
connected by navigable ditches, and serve as a
safe short cut for the smaller class of native
junks from Sha-shi (on the Yang-tse opposite
the entrance to the Tunp^ting) to Hankow, or to
towns farther up the Han.
The area of the province is estimated at 7(t.(MI()

square miles, and its population at 28,300,000.
For administrative purposes it is divided into
10 fu. or ilepartnients. 1 sub-department. fiO hien
(or hsien) or prefectures, and 10 subprefec-
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tures. The capital is VV'u-chang, on the Yang-tse,
oppo^iite Uankow, where the Kutai or tJovernor
oi the province, and the Tsiiiiptuli or Gov-
ernor-General of the united provinces of Hu-
nan and Hu-|ieh reside. Three of the towns are
treaty ports—Hankow. Sha-shi. and 1-chang
(qq.v.)—all on the leff hank of the Yang-tse,

There are several extensive coal fields in the

province, and lioth coal and iron are now being
actively mined by modern methods.

HXJPFELD, hoop'liMi. Hermann- (1796-1866).
A (iernian tlicohif^ian and Orientalist. He was
born in Marburg, studied at the university

there, was profes.sor from 182.5 to 184.1, and
in the latter year succeeded Gcsenius at
Halle. His nio.st important work is the L'eber-

set:ung tind .liislcytivfi dir /Vi/rticii (lS.)5-61l,

characterized by sound scholarship. His further

publications include: hxcrcitationes .Klliiopica:

(1825); Die (furltcn drr (Icnrsis (1853); and
Die hcutigc theosophische und mythologischc
Theologie tind Hchrifterkliirung (1801). Con-
sult Kiehm, Dr. Uermann Uupfeld (Halle,

1867).

HUBA, hii'rt (Xeo-Lat., from the native
name). A genus of plants of the natural order
Kuphorhiaceic. Hum en pituns, a native of the

West Indies and tropical America, is a tree

whicli abounds in a very acrid milky juice, and
has stalked, heart-shaped, acuminate, h'atliery

leaves. The fruit is a woody capsule, of the size

of a large apple, very much llattened. formed of

12 to 15 carpels, each containing a large seed.

These carpels surround a common axis, and sepa-

rate with great elastic force. The tree is called

sandbdx-tree. because, before the use of blotting-

paper became general, the capsule was generally

used in the West Indies as a sandbox for powder-
ing letters with fine sand : but it was fouml
necessary to bind it with a hoop of iron, as, e^-en

after being used for years, it would sometimes
burst with a loud report. The seeds are a vio-

lent drastic purgative.

HTT'RAM. Sec Hiij.xm.

HURD, HiciiABD (1720-1808). An English
prelate. He was born at Congreve. in StalTord-

shire, .January 13. 1720; studied at Cambridge
X'niversity, and became fellow of Emmanuel Col-

lege in 1742. In 1740 appeared anonymously his

first notable production. Commentary on Hor-
ore'." Ars Poclica. in which he advocated the now
discredited theorj' that the poem was a system-
atic criticism of the drama of the Romans.
In 1750, on Warburton's recommendation,
he was appointed one of the Whitehall preach-
ers. He beeame Bishop of Lichfield and
Coventry (1775). and in 1783 declined the .Arch-

bishopric of Canterbury. He died at Hartleburv
Castle, May 28, 1808. His principal works are':

Mornl and Political Pinlogiies, in which his

toric characters arc introdticed as interlocutors

on such themes as sincerity, retirement, the
golden age of Elizabeth, and the constitution of

the English Government (17.50); Letters on
Chirnlni and liomanre (1762): and An Intro-
duction to the fltudy of the Prophecies Concern-
ing the Christian Churrh. and Pnrtirulnrli/ Con-
cerning the Church of Pnpnl Rome (1772). His
complete works with life appeared in eight vol-

umes (London. 1811). Consult, also, his life by
F. Kilvrrt ( ih.. 1860 1.

HTTRDWAR. herd-war'. See Hardwab.

HURDY-GXTRDY (of onomatopoetic origin).

.\ very old niu.-ioal instrument of the stringed
kind, which, under the name of lever, or Uauern
Icier, spread from its native country, Germanv.
over a great part of Europe. The hurdy-gurdy
consists of a flat, oval-shaped soimding-board,
over which the strings are stretched, with a
back or bottom of the .same size and shape. These
are bound together by tolerably deep sides, or
ribs. On one side are from ten to twelve finger-

keys, for shortening the sounding lengths of the
strings when required. There are four strings

of gut which are put into a state of vibration by
iK'ing rubbed by the edge of a small wooden
wheel charged with rosin, and turned by a han-
dle. Two of the strings are tuned in uni.son as
a key-note, or one of them a fifth above: they
are placed out of reach of the keys, and form a
sort of drone-bass. The other two strings arc
acted on by the keys, and produce a diatonic

scale of from ten to twelve notes. The hurdy-
gurdy is only suited to simple music, and was
used for such as had many repetitions. From
the tenth to the twelfth centurj' it was one of

the most popular inttruments, but was then
superseded until the eighteenth, when it again,

and especially in France, became very popular.
It is now nearl}- obsolete. The name is also ap-

plied to a large street or barrel organ (q.v.).

For illustration, see Musical Instbuments.

HURL'BTJT, .Te.sse Lyman (1843—). An
.\merican clerjiviiuin of the Methodist Episcopal
Church. He was born in New York City ; gradu-
ated at Wesleyan University in 18(34. and held

several pastorates in Xew Jersey. After 1879
he was connected with the Sunday-school and
tract work of his denomination, spending much
of his time as an editor of Sunday-school litera-

ture. He was secretary of the Epworth League
in 1880-02. and for some time was associated
with Dr. .J. H. Vincent in the direction of the
Chautauqua Literary and Scientific Circle.

Among his works are: Manual of liiblical Oeog-
raphi) (1882); Outlines in Old Testament Uis-
tory\WM) ; and Our Church (2003).

HTJRLBUT, Steimien' AiGisxr-s (1815-82),
An American soldier and diplomat, born in

Charleston, S. C. He studied law, was admitted
to the Iwr in 1837, and practiced in Charleston
tintil 1845. when he removed to Belviderc, 111.

He was a Whig member of the Illinois .State Con-
stitutional Convention in 1847. served as a Whig
Presidential elector in 1848. was in the State
Legislature from 18.50 to 1861, and in May. 1861,

became a brigadier-general of volunteers. He
commanded a division at Fort Donelson, after its

capture, and at Shiloh : was promoted to he
major-general of volunteers in 1862: commanded
the Sixteenth .-Xrmy Corps during Sherman's
Mississippi campaign of 1864 and succeeded

General Banks as head of the Department of the

Gulf. He was returned to the Illinois Legisla-

ture in 1867. and was a Republican Presidential
elector in 1868. From 1869 to 1872 he served
as X'nited States Minister to Colombia, was a
member of Congress from 1873 to 1877. and in

May. 1881. he was appointed United States Min-
ister tn Pom. where he died the following year.

HURT-EY. The county-seat of Iron County.
Wis.. 40 miles east by .south of .\shland. on the
Montreal River, opposite fronwood. Mich., and
on the Wisconsin Central and the Chicago and
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Xorthwestern railroads (Map: Wisconsin, C
2). It is in the productive Gogebic iron-mining

district, several large mines being in the vicinity,

and is engaged to some extent also in lumbering,
farming, and stock-raising. Population, about
2000.

HURLING. A field sport, akin to the more
modern game of hockey

(
qv. ) . It is played to-

day on a field 140 X 84 yards, with goals at each
end, the posts of which are 21 feet apart and a
oross-bar 8 feet high, and two point-posts 21 feet

on each side of the goal-posts. The field is lined

across, parallel with the goals, at 21 and 50 yards,
and half way down. The hurley-stick approxi-

mates to the ice-hockey stick in shape, but is

held with the left hand below the right. The
tall, or 'stiller,' is of cork, wound round with
woolen threads and covered with leather. It is

5 inches in diameter and weighs 7 ounces. Play
is begun by the 14 players on each side facing

each other in the centre of the field. The referee

then throws the ball between the two lines of

players, who thereupon scatter to their respective

positions in the field. The object of the players

is to drive the ball through the space between
their opponents' goal-posts. If the ball passes
over the side line, previously appointed sidesmen
throw it back into play. The use of the hands
is barred, though in a scrimmage a moderate
use of the feet is tolerated. There are some very
pretty strokes made with the hurley, notably
that where the ball is raised in the air with the
piijnt and hit forward as it falls.

HURLOTHRUMBO. An operatic burlesque,
written by one Samuel .Johnson, a Cheshire danc-
ing-master, in 1"2.'5, and produced at the H»y-
market. April. 1729, the author himself taking
the part of Lord Flame. Its prologue was writ-

ten by Amos Meredith, and the epilogue by John
Byrom. It was published by subscription, with
a dedication to Lady Delves, in 1730. .and a
second edition, addressed to Lord Walpole. ap-

peared the ensuing year. It was bitterly satirized

by Fielding's The Author's Farce (1729).

HURON, hu'ron. A city and the county-seat
of Beadle County, S. D.. 120 miles east of Pierre:
on the Great Northern and the Chicago and
Northwestern railroads (Map: South Dakota.
G 5). It is a division headquarters of the Chi-

cago and Northwestern Railroad, with niachine-

shops. roundhouses, etc.. and has flour-mills and
grain-elevators, carriage and wagon shops, a
briek-vard. a creamerv. and other industries.

Pnpul'atinii. in 1800. .3038: in 1900. 2793.

HURON. An Indian tribe. See Wyaxdot.

HURON. The name of certain animals of the
family Mustelidie. See Gbisox.

HURON. L.^KE. One of the five Great Lakes
on the northern frontier of the United States,

lying between Lake Superior on the northwest
and Lake Erie on the southeast, connected with
Lake Michigan on the west, and bounded on the
southwest by Michigan and on the north, east,

and south by the Province of Ontario (Map:
United States. .1 2). It is the tliird in ^izc of

the Great Lakes, having a total area of 22..322

square miles, and being about 2.^0 miles loner and
190 miles wide. A large arm of the lake in the
east, extending far into Ontario, is known as
Georgian Bay. Lake Huron receives the waters
of Lake Superior through the Saint Mary's River,

and those of Lake Michigan through Mackinaw
Straits. Its outlet is the Saint Clair River, flow-

ing into Lake Saint Clair, which is connected by
Detroit River with Lake Erie. The general direc-

tion of the lake lengthwise is from north-north-
west to south-southeast. The surface is 9 feet

above the level of Lake Erie, 335 feet above
Lake Ontario, and 582 feet above the sea, with
occasional fluctuations as in the other lakes. Its

depth varies from 200 to 700 feet. The waters are
very clear and cold, especially in the northern
part, and abound in fish, of which the whitefish is

the most important. Tliere are few harbors on
the west side, but vessels find shelter in Saginaw
Bay, about 70 miles north of the outlet, and also

in Thunder Bay, as much farther north. Presque
Isle is also a fair harbor, and there is good shel-

ter under the south side of the island of Mack-
inaw. The lake is subject to violent storms, but
navigation is safe from May 1st to December 1st.

Mackinaw has long been an important post for

fur trade with the Indians. Bay City, at the

head of Saginaw Bay. is an important lumber
depot, and copper-mines have been opened in the

upper portions of JIanitoulin Bay. Excellent

grindstones are cut from the sandstone near
'ihunder Bay. Tliemain body of water is un-
broken by islands, but there is a group of is-

lands in the north, most of them belonging to

Canada, the largest of which is Grand Manitou-
lin. There is much geological evidence to

the efi"eet that Lake Huron was formerly deeper
and more extensive than at present. See Great
Lakes.

HURONIAN SERIES. See Pbe-Cambeian
FORM.VTIONS.

HURRICANE. See Stobm ; Wind.

HURRUR. See Habbab.

HURST, John Fletcher (1834-1903). A
Methodist Episcopal bishop and author. He was
born in Dorchester County. Md.. graduated at
Dickinson College in 1854, and studied theology
at the universities of Halle and Heidelberg. After
his return to America he held a pastorate in

New Jersey from 1858 until 1860. Again going to

Germany, for three years he taught theologj- at

the Mission Institute in Bremen, and Frankfort-

on-the-Main, and then traveled extensively in

Europe, Syria, and Egypt. In 1871 he was
chosen professor of historical theologv' in the

Drew Theological Seminary. Madison, N. .1.. be-

coming president of the institution two years

later. In 1880 he was elected bishop, and has
spent much time visiting missions and conferences

in Europe and India. In 1891 he was chosen
chancellor of the American University. Washing-
ton. He translated several theological works
from the German, and wrote numerous works on
Church history, including a Hixtor;/ of Rational-

ism (1865) : ilartyrs to the Tract Cause ( 1873) :

Our Theological Centurif (1876): Bibliotheca

Thiolofjicn (1883) : and a History of the Chris-

ti<i„ Church (1897-1900).

HURTADO, oor-tii'Dfi. Luis de Toledo
(c,1530-c.l589) . A Spanish poet and romancer,
born at Toledo. He was the author of Pnlmerin

lie hiqlaterra (1547). a famous romance which

ranks next to Amadis of Gaul. It was exceeding-

ly popular, and was immediately translated

into French. Italian, and PortU2<iese. Hiirtado

also wrote: Tragedia Policeana (1.548) : Comedia
de Preteo y Tibaldo (1552) : and Fgloga selviana
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(1663), a pastoral comedy. Consult the study

by Vasconcellos (Halle. 1«83).

HURTADO DE MENDOZA, dft mftn-do'tha,

Garcia, Marquis of Cailete (15351609). A
JSpanish soMiir and adiniiiistratiir. born at Cucn-

ca. He fouf^lit in Italy and tierniany, hut by

1557 was Governor of Chile, where he took part

in the local wars. Three years afterwards he

was back in Spain, whose battles he foufiht in

Portugal, but he returned to South America as

Viceroy of Peru in 1590. He' sent out expeditions

which resulted in the discoverj' of the Marquesas
Islands, called after him; but he resi',iied his

post in 1590.

HURTES, hoor'ter. Kkieukuii Emamel von
( 17x7 l^t^-"" ) . .\ Sh i>s historiojjra|>lii'r. He was
burn ill .S luiU'liausin, and cduculed there and
at Gijttinjien. He was pastor at I{ej.'j;in),'cn

(1808), and at Lohningen. and in 1835 was made
dean and aniistes of tlie Keforn\ed synod. After

the publication of his (leachichte I'apsI Innocem'
111. und seiner Zcitiienosavn (1834-42) he be-

came a Roman Catholic (1844). At about
the same time he published Die Befein-

dung der kalholiachen Kirchc in dcr

tichiceir seit /N-.'/ (1842-43)). and Gchurt and
Wiedergeburl (1845), an apolojjia for his con-

version. In 184(> lie setlh-il at V'ieima, and was
made historio(.T»plior to tlie Emperor of Austria.

I'nder the liberal rule of Pillersdorf he resigned

this position, but was reappointed in 1851. His

other liistorical works include: (leschichte den

oslijolhixphen Kiinigs TItendorich (1807); Denk-
triirdigkeiten aus devi lel^len Decciinium dea IS.

Jdhrhiindert.i (1840): I'hilipp J.anq, Kammcr-
diincr Itudulfs II. (1851) ; Ziir Gcschichte. Wal-
Irnstcins (1855): and Wnllrnxtrins lirr Ictxte

Lcbrtisjnhre (1802). Consult Hurter (his son),

frinlrich run Hurler und aeine Zeit (Gratz,

l«7il77). •

HUSBAND AND WIPE. A man and wom-
an married tn each other. The mo<les of con-

tract inp marriage, with the accompanying cere-

monies, and the impediments to marriage will

be more properly described under the head of

Marriage (q.v. ), and the mode of dissolving the

marriage has been already described under
DivoRrE (q.v.). Tlie effects of marriage upon
the right.s of the parties and upon their property

will here be described.

The effect of marriage at common law may be

viewed under two heads: first, as regards the

persons and the personal rights of the married
persons, and. secondly, as regards their property.

( 1 ) .'Vs TO THK Person. By marriage at eonmion
law the husband became legally bound to sup-

port the wife in a monner consistent with his re-

sources and social position. He also became
bound to pay all debts contracted by her before

the marriage, and when sued with the wife be-

came responsible for her torts •omniitted either

before or during the coverture. In all other re-

spects he remained in precisely the same position

as before marriage. Independently of his wife

he could sue and be sued, enter into contracts,

and hind himself as fully after as before mar-
riage, and he could even make a will and be-

queath all his property to strangers regardless of

the wife. Aa regards the person and personal

rights of the wife, however, there was a material

difference. Her person is said to be merged in

that of her husband, and for many purposes they

were treated as one person in the eye of the law.

The wife could neitlier sue nor be sued indepen-

dently of the husband. Her c-ontracts were void

even when made with her husband. Even the per-

sonal projHTty she had before marriage became
her husl)and's absolutely, and he could dispose of

it at will. She had no power to make a will of

real estate, and her will disposing of personal

property owned by her before her marriage could

be eircclivc only wlun autlu>ri/x>d or consented to

by the husband at her death. As the husband,
however, was bound to support the wife, she had
authority in law without his consent to pledge

bis cri'dil for necessaries supplied by third per-

sons. This obligation, being iinpo.sed by law. was
not properly a contract, but a quasi-contract

(q.v.). Necessaries are any articles of |K'rsonal

use. as food or wearing a|)parel. which arc suited

to the rank and position in life of the husband,

and with which the wife is not provided. There-

fore, if goods were ordere<l by the wife which
were not necessary, the husband was under no
legal liability to pay for them unless he ex-

jiressly or impliedly ratified his wife's act in

])urchasing them. Thus he could not keep the

goods ami refuse payment. If. for example, he
saw his wife wearing an expensive dresH which
he knew he did not himself order or pay for,

and did not at once repudiate the purchase and
return the goods, he would be held to hiive con-

sented an<i approved of the purchase. Though
the husband is bound to maintain his wife, there

were, curiou>ly enough, only circuitous means of

enforcing tliis duty. The wife, for example, could

not sue the husband herself, but having an im-

plied authority to order necessaries, the trades-

n*n so supplying them could sue the husband for

the price. The wife also might impose liability

on the husband by contract for articles not neces-

saries by virtue of an implied auth<irity as age<it

of the husband to purchase such articles; thus, a

husband might be liable to pay for articles such

as he had regularly permitted his wife to pur-

chase on his credit l>efore, although he knew noth-

ing of the particular purchase in question. See

.\gf.nt.

The husband, being entire master of his own
actions, has the power to decide where to live,

and the duty of the wife is to live with him in

the .same house. So long, then, as the husband
and wife continue to live together, the donucileof
the wife is determined by the domicile of tlie hus-

band. If she cca>es to live with her husband she

may then amuire an independent domicile. If the

wife lives apart from the husband without just

cause he is not bound to support her even with

necessaries. If, however, she separates from him
for just eau.se. the liability of the husbond for

necessaries continues. There are. at common
law, several just causes for her living apart from
her hu'iband. If the husband, for exainjilc. treats

her with what is deemed cruelty in the eye of the

law. as keeping a mistress in the house, or starv-

ing her. or assaulting her. she is entitled to leave

him. and can order necessaries at his expense from
any tradesman willing to supply her. There are,

however, many degrees of cruelty and ill usage

for which the wife has practically no remedy, and

of which the law can take no cognizance. The
statement frequently found in the early treatises

that the husband lias at common law the right

to reasonably chastise the wife was prob<ibly

without authority, and certainly has no support
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in modem law. The husband can enforce the

wife's antenuptial contracts, and can recover for

torts committed toward her either before or after

the marriage by joining her with himself as. plain-

tiff in an action. For torts resulting in loss of her

services to liim or requiring him to provide medi-

cal attendance or other necessaries he can recover

in his own name and right. He may also recover

damages from a third person for unlawful inter-

course with his wife, and either husband or wife

might recover damages from a third person for

alienating the affections of the other. As regards

crimes committed by a wife, she is in general lia-

ble to be punished for them in the same way as if

she were unmarried. But there is a peculiarity

as regards crimes committed by the husband and
wife joiiitly in the husband's presence. If the

crime be treason or murder, both are punished

precisely as if they were unmarried. But in all

the lesser crimes the theory, as well as the prac-

tice, is that if tlie wife was a party to the crime,

and committed it in her husband's presence, she

is presumed by the law to have so acted under the

compulsion or coercion of her hu.sband. and is

acquitted as a matter of course. The presump-
tion, however, is a presumption of fact only, and
may be rebutted by showing that in fact the wife

was not coerced by the husband : but in the ab-

sence of any direct evidence one way or the other

on the subject of coercion it is presumed that the

wife acted under this marital coercion, and so

she escapes punishment. Another curious anom-
aly arising from the common-law ma.xim that

husband and wife are one person is that the wife

cannot he convicted of stealing her husband's
goods. If she absconds with his property, how-
ever valuable, she cannot be punished. But this

rule is qualified by the circumstance that if she

commits adultery, and afterwards absconds with

the adulterer, both taking away the husband's
goods, the adulterer may be convicted of the lar-

ceny, though it is doubtful if she is in that case

liable to any punishment. Where the third

party does not have in view any adultery with the

wife, but joins her in taking aw.ay the husband's

goods, neither he nor the wife can he punished
criminally.

At the common law also husbands and wives
may be witnesses for or against other parties in

all civil cases, i.e. actions and suits relating to

debts, contracts, and wrongs which are not crimes,

and in all inquiries of a civil nature. But neither

can testify for the other in an action to which the

other is a party; but either can be compelled by
the opposite party to be a witness. Tn all cases

neither husband nor wife c.in be compelled to dis-

close any confidential communication made to

him or her by the other spouse during the mar-
riage. As regards all criminal proceedings in-

stituted against either husband or wife, the other

spouse is neither competent nor ran tie compelled

to be a witness: but where the husband and wife

are not the accused, but are the prosecuting par-

ties, then, inasmuch as the State is presumed to

be the prosecutor, and the husband and wife are

not parties, they may be both witnesses, subject

to the qualification as to not being bound to dis-

close confidential communications made by and to

each other during marriairc. There is an excep-

tion also to the rule that neither can be a \vitness

against the other in criminal proceedinss—viz.

where the wife charges her husband with an as-

sault or other crime of greater degree upon her

person, she is in that case only a competent wit-
ness against him, for otherwise the crime might
go unpunished. Jloreover, in all proceedings in-

stituted in consequence of adultery of the hus-
band or wife, neither of the married parties is

competent or can be comjielled to be a witness.

(2) As TO THE Property of the Married Per-
sons. As regards the husband, he not only re-

mains sole owner of his property, and, subject to
the wife's right of dower, can do what he likes

with it, but he becomes absolute owner of her
personal property of even' kind which is capable
of being reduced to possession. As will lie here-

after explained, he also becomes a qualified owner
of her choses in action (q.v. ) and her chattels real.

The legal title of the wife's real estate remains in

the wife, but she cannot conve3' it without the hus-
band joining in the conveyance by fine and re-

coverj-, and the rents, issues, and profits of

her real estate belong absolutely to her hus-

band. Owing to the common-law rule that the
husband is entitled to the services of the wife, he
becomes entitled to her earnings acquired by ren-

dering service to others. It will thus be seen
that during the coverture the wife cannot, at
common law. acquire any personal property, and
her title to real property acquired before or after

her marriage is subject to the rights of the hus-
band, as stated. But as regards the wife the
case is different. The old rule as to the wife's

personal property becoming the husband's abso-

lutely after marriage suffered qualification when
such property consisted not of money or chattels,

but of what are called chattels real, such as
leases and mortgages. (See Chattels.) In
such a case they become so far the property of

the hu.sband that he can sell them during his

life, but he cannot bequeath them by will ; and
on his death they remain hers, while on her death
they become his. Again, where the wife's per-

sonal estate before marriage consists of mere
rights of action, or debts due to lier, they become
so far his that he can at any time sue for thera,

and so reduce them into possession, and make
them his own absolutely; but he ca-nnot bequeath
them by will, and if he does not sue for them
in his' lifetime they sun-ive to the wife after his

death. .\s regards the wife's real estate—i.e. her
lands and houses held in freehold—the husband
does not acquire any legal interest in the title

by the marriage, but, as has been pointed out. he
acquires the right to the rents, issues, and profits,

and consequently the right to dispose of the real

estate during the coverture; and. if the wife bear
him a living child, upon her death he becomes
entitled to a life interest in her real estate,

known as tenancy by the curtesy (q.v.). Upon
marriage the wife also acquires an inchoate right

to dower in real estate of which the husband may
be seized or which he may thereafter acquire

—

that is. a life estate or interest in onethinl of all

such real estate. Tliis right becomes complete
(inly upon death of the hu.sband before the wife,

but it cannot be impaired by any act of the
husband during tha coverture or by the wife her-

self e.vcept by joining with her husband in .1

conveyance by fine and recovery. (See Dower.)
All real estate conveyed to husband and wife
together, unless otherwi.se defined by the in-

stniment of conveyance, is deemed to be an es-

tate known as an estate by the entirety. Its pe-

culiarity is that while the husband is entitled to

the rents, issue, and profit* .hiring coverture.
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neither can convey the title without the other,

iind the snivivor becomes entitled to the property
absolutely. Un the death of one of the parties

to the marriage the property is disposed of a8

follows: if the husband <lies his will may, sub-

ject to the wife's right of dower, dispose of his

wliole property to strangers irres]>ective of the

wife. Jiul there are some things his will cannot
take away from her, as. for example, her leases,

cho.ses in action not reduced to possession, and
her real estate. To these may be added her
paraphernalia, so called, which consists of her

personal apparel and jewels: but even these

may be taken by her husband's creditors if

there be a deficiency of as.sets. When the wife

dies before the husband he becomes entitled

to all her personal estate, of whatever descrip-

tion, even though she leave children <if the mar-
riage ; and it must be recollecled that she can
at the common law. generally sjnaking. make no
will which has any elleet if the husband chooses
to repudiate it. 'fhe wife's real estate passes to

her heirs unless ,a child has been born of the

marriage, in whi<'h case the husband is entitled

to curtesy in the entire estate. The English

courts of chanccrj', by application of the doctrine

of uses and trusts (q.v. ). mitigated to some ex-

tent the harshness of the common-law rules re-

lating to married women. By an antenuptial
agreement between the parties to the marriage,
sometimes calle<i a marriage settlement, not only

all the property she may have had before mar-
riage, but ])roperty to which she may afterwards
be entitled, may be given to trustees to hold for

her separate use. The agreement may give her a
practically unlimited riglit over the property thus
settled upon her which equity would enforce, and
she may thus receive regularly the income of the
trust and use of it for her own purposes. She
may bind her separate estate by contract, and
even dispose of it by will. Courts of equity will

also in a proper cuse enforce agreements made
l)etween husband and wife, and in certain cases

will enforce a conveyance made by the husband
to the wife when made for the purjiose of pro-

viding for the wife. The various rights with
reference to separate property thus created and
enforced by courts of equity are known as mar-
ried women's separate estates.

Statvtory MomFicATiON OF THE Common
T>AW. The preceding statement is an outline of

the rights and liabilities of the husband nnd wife

according to the common-law rules. Half a cen-

tury ago |uiblic attention was first directed tow-

ard the essential injustice of the common law
to married women. The agitation which followed

took fast hoM \ipon the public conscience, and
ultimately found expression both in England and
the United States in a series of statutes known
as married women's enabling acts. Xew York
was the first State to adopt this reform, by an
act framed in 1S48. and its example was followed

by other States in rapid succession. Tlie various
statutes relating to the subject have been re-

p<'atedly revised, and their scope widened by
amendment, until at the present time in most
jurisdictions, though the statutes differ in minor
particulars, married women are on a substantial

eqiiality with their husbands with reference to

both personal rights and rights of property, and
each is practically independent nf the other with

reference to all matters outside the obligation

of the status marriage or the marriage contract

itself. The effect of modern statutory law will

be best understood by briefly mentioning some
of the more important exceptions to the fore-

going statement. In probably all jurisdictions

the husband is still under obligation to supjjort

his wife, and lo provide her with necessaries,

and the wife, by acting as his agent, nuvy still

bind the husband l)y contract. As the husband
no longer acquires any interest in the wife's

personal property or cho.ses in action, he is

not subject to the correspon<ling obligation to

answer for her torts and contra<ts, they lieing an
obligation of the wife alone, lor which she may
lie separately sued. Either may sue or be sued
indi'pendently of the other. \\ bile the husband
may no longer take the wife's earnings, he is in

a general sense still entitled to the wife's ser-

vices, so long as she continues to give them to
him; and he may sue in his own right to re-

cover for torts causing loss of her services or ex-

l)enditure by him for necessaries, and either may
sue for alienation of the affections of the other.

The law of domicile of the husband and wile re-

mains luichangeil. The wife still has dower in

the husband's real estate, and in some of the
Southern and Western States she has by statute

a homestead in the husband's lands. Jn many
.States the hu.sband may acquire curtesy in the

wife's real estate, but in some, like New York,
the wife may defeat his right by conveyance or

will. In some States, as New Jersey, the wife
cannot convey her real estate as freely as the
Inisband niny. but nuist be examined apart from
her husband by a notary, commissioner, or judge
before making the conveyance, who must ascer-

tain whether the conveyance is freely made with-
out coercion by the husband. Estates by the en-

tirely are now generally ob.solete, the husband
and wife taking as co-tenants, or tenants in com-
mon. In nearly all jurisdictions statutes of dis-

tribution (q.v.) have been enacted, by which
either party to the marriage may acquire a part
of the personal property of the other in case of

his or her death without having disposed of the
personal property by will. In other particulars
these statutes follow closely the analogj' of the

law of inheritance. Provision has also been made
by statute in most jurisdictions for directly com-
pelling the husband to support the wife by me.ans
of a quasi-criminal proceeding brought at her
instance. The same result m:iy be obtained by
the various statutory forms of judicial separatifm
(see DivoHCKl. by which the husband nuiy be
compelled to pay the wife certain sums of money,
or alimony (q.v.)

.

Scotland. The law of husband and wife in

Scotland as regards their personal rights and dis-

abilities, and the property during the marriage,
does not substantially differ from the law of

England, but the following points may be noticed:

As regards their persons and personal rights and
crimes the law is the same. It is often said

that in Scotland the movable property of both
husband and wife becomes a kind of joint-stock
property, called floods in communion : but this

phrase has no meaning except with reference to

the principle of the division of the property after
the death of one of the parties and the dissolu-

tion of the marriage. The husband is. as in

England, entire master, except that he cannot on
his death-bed bequeath more than a share of the

property away from the wife. The wife's mov-
able property becomes the husband's, and her
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heritable property remains subject to the hus-
band's liferent. When she disposes of her heri-

table property she must ratify the deed by going
before a magistrate, and acknowledging that she
acts of her own free will. When the husband
deserts her she may, as in England, obtain a
judge's order to protect her earnings and moneys,
and she has a preferable right to a reasonable
provision out of any property to which she may
succc-ed (Conjugal Rights Amendment Acts, 1861
and 1874). By the Married Women's Property
(Scotland) .\ct, 1877, tlic produce of a wife's

industry or skill is excluded from the rights of

her husband, and his liability for her antenuptial
debts is restricted to the amount she brought
into the marriage. A wife has, in Scotland, the

power to bind her husband for necessaries ; but
the husband can, by a process of inhibition, give

notice to tradesmen not to supply her at his ex-

pense, and this notice will be binding on all the

King's subjects.

Civil Law. In the early period of the Roman
law the power of the husband over his wife and
her property was absolute, as the patria potestas.

Whatever property the wife acquired, both be-

fore*and after marriage, became the property
of the husband; but in case the wife survived the

husband she was entitled to share her husband's
propert}' equallj' with the children. At a later

period, but before the time of Justinian, owing
possibly to the lack of any formal marriage,
we find a fully develo|5ed system of law relating

to married women which, unlike the common law,

was based upon the theory that husband and wife
were in law distinct persons having independent
rights and liabilities. The wife remained respon-
sil)Ie for lier own debts. She could sue and be
sued independently of her husband, and her hus-

band could not subject her property to any dis-

ability. While there were some restrictions upon
the power of women to contract, there was no
distinction in this respect betw^een married wom-
en and unmarried women. The husband, as at

common law, was bound to support the wife ; but
as compensation for this liability his wife or her

family was required at the time of the marriage
to provide the husband with the dos or dowry.
The increase from the dos was the husband's
property. He could also dispose of the dos so

far as it was personal property, but not if it

were real estate; and in the case of termination
of the marriage by death or divorce, the dos

was required to be returned to the wife. Corre-

sponding to the dos was the donatio ante nuptiam
or the donatio propter nuptiam, a gift made by
the husband to the wife before the marriage.
Not much is known of these, but it seems prob-

able that the donatio was not required to be

equal to the dos, but was given as a provision

for the wife after her husband's death, she hav-
ing lost, the right to share equally in her hus.

band's property with the children of the mar-
riage. Tliese rules of law might, however, be
freely modified by antenuptial contracts, which
were enforced much as courts of equity enforced
antenuptial contracts entered into at common
law.

CoMini'NiTY Property. Occupying an inter-

mediate ground between the common law and
the civil law relating to the husband and wife
is the law of community property. The notion
of a coniniimity of interests by husband and wife
in all property acquired during the coverture

seems to have been derived from the civil law
and the mediaeval customarj' law, and is now in-

corporated into the Code Xapoleon and most of

the other European codes as fixing the rights of

husband and wife in the abuse of contracts. The
most important peculiarity of community prop-,

erty is the partnership of husband and wife in

all property acquired by them during the cover-

ture, and under some systems in property
acquired before the marriage. The husband is

the curator of the wife, who has no power to

contract independently of her authority; but she

retains her joint interest in the community prop-

erty; and after her husband's death is entitled

to one-half the community property, the other

half passing to the heirs. The husband has
the same right in case of the wife's death. See

Community of Property.
Ganancial System. For the particular doc-

trine of community property belonging to the

Spanish law, and adopted in New Mexico, and
to some extent in Arizona, California, Nevada,
Idaho, Texas, and Washington, see Gaxancial
System.
The criminal law- relating to husband and wife

renuiins substantially unchanged. The husband
and wife are now generally competent witnesses

in all civil actions with the exception of an action

for divorce brought by one against the other, in

which case neither is allowed in most jurisdic-

tions to testify against the other or to acts of

adultery; and in no case is either allowed to

testify as to any confidential communication
made to or received from the other during cover-

ture. In case of testimony as to a transaction

with a deceased person by or against whose repre-

sentative an action is brought, a husband or a

wife, because of his or her interest in the other

spouse's property, may be an interested witness,

and so be barred from testifying on that ground.

( See Evidence. ) Tlie competency of husband
and wife to testify in criminal proceedings re-

Ujains as at common law. Consult: The Com-
mentaries of Kent and Blackstone : Hammick,
MarriiKje l,aws of England ("id ed., London,
1887) ; Macqueen, Rights and Liabilities of Hus-
band and Wife (3d ed.. London. 1885) : Schouler.

Domestic delations : the statutes of the various

States in the United States : and the authorities

referred to under Domestic Relations.

HUSBANDRY, Patrons of. See Grange.

HUSBANDS, huz'bandz. Herman ( ?-1705).

An American revolutionist. He was born in

Pennsylvania, but settled in North Carolina.

:ind was a member of the Legislature of that
Colony. In 1768 he became one of the leaders

(if the 'Regulators' (q.v. ), an organization formed
to redress grievances. After several times com-
ing into conflict with Governor Tryon. at last,

in 1771, his force of 2000 Regulators was defe.it-

ed, and Tlusbaniis fled from the Colony, settlini;

near Pittsburg. He was a member of the Penn-
sylvania Legislature in 1778, and at the time of

tiie "U'hisky Insurrection' (q.v.) of 1704 was a

member of the Committee of Safety with Albert

Gallatin and others.

HUSCHKE, hoosh'kc, Georg Phillip Ediard
(1801-861. A Prussian jurist, born at Miinden.
and educated at the universities of Giittingen and
Purlin. At Giittingen he was nuide instructor in

Ronuin law (1821). Afterwards he was professor

of law at Rostock (1824) and at Breslau (1827).
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He took a prominent part in ecclesiastical poli-

tics, and was so strong a partisan of (he Lutheran
coniniiinicm that hii i>|i|i<iii<miIs liroii^'hl criminal

suit a^iuinst him lor inciting' an insurrcitinn, but
unsiucfssfully (18.'{5). I.nliT he hrld liigh ec-

cli'siastical olliccs in thcgifl of the State, and was
4 made Privy Councilor. As a jurist he combined

the historical and pliiloloriical methods. His
more important works are: •Sliiilien Jc.i roinischm
Jtirhls ( IS.StM : Die \crfassting iles K6iii<i» 8er-

i>ius TulliuK (18.38); Leber den Cenxiin und die

tfleiienerl'iiKxiDi;) iter friihrrn rumixehrn Kai-

serseit (1847); GaiuH. Heilriiiir :ur Krilik- und
ziiin VersUindnis seiner Iimlitulioncn (1855);
Jurixiinnlenliir Antejiifitiniiinfr r/nff flupersunt

(5th ed. 18S(i) ; and the valuable works on
the Italic dialects: Die oskischcn und gabel-

linelien Spraelideiiknitiler (1850) : Die l<iuvisehen

Tafeln nebst den klcinern iimbriechen Inschriftcn

(1859); Za den altHalienischen Dialekten

(1872) ; and Die neue oskischc Blcilafel (1880).

HUSEMANN, h—<'/.em!ir\, TiiEonoR (ia;i3-

l'.)()2i. A turman pharmacologist, born in Det-

Wdld and eilueate<l at (iiittinj;cn, Wiirzburg,

Berlin, and Prague. He practici'd medicine for

five years, and in 18fi0 went to (Jiittiiifrpn, where
he became docent (lSti5) and professor (1873)

of pharmacolog:}' and toxicologj-. He wrote:

Jlundbiicli der Toxikologie (18ti2-(?7) and Die
P/ltinzcn^loffc in chemiaeher. phiisiolofiiteher,

pliarmakolopischer iinrf torikologiiicher Hinsicht

(1871), both with his cousin Aicr.sT (1833-

77), who was professor at t'liur; contrib-

uted to Maschka's Hnndhuch der periehtliehen

Medi::in (1882) and to the Penzold Stinlzin;;

Ihindbiieh der speeiellen Thernpie (ISn,!!: and
wrote a Handbiieh der rjeiKimten Ar:)ieimillellclire

(.3d ed. 1872) and a stu<ly on the plinrmacopoeias

of the sixteenth century. Die Kiilnischen Phnrma-
Iciipoen und ihre Verfasser (1899).

HXrSH, hysh. See Hisi.

H0SI, hoii's*. Itum. pron. hoiwh. or HUSH.
Tlie capital of the Rumanian District of Falciu,

Moldavia, situated a short distance west of the

Pruth. and 38 miles south-southeast of Jassy

(Map: Balkan Peninsula. G 1). It has a fif-

teenth-centurv cathedral and a theolojiical semi-

nary. Population, in 188'.), 12.600; in 1899, 15,-

484'.

HTIS'KISSON, Wii.UAM (177018.30). An
Enslisli -latc-iimn. He was born in Worcester-

shire, and in 1783 sent to Paris to study mcilieine.

He took part in the storming of the Bastille,

and as a menilx>r of the Club of 1789 delivered

before his associates a speech on the currency.

After his return to Kngtand in 1792 he received

a .subordinate appointment under the Torj' Gov-

ernment, and formed an intimate acquaintance

with Pitt and Canning. As Under-Secretary of

War ( I79.5-1S01 I, he did most of the work of

that olTice. In 179(5 he entered Parliament, and.

with the exception of two years, remained a
member for various con-titueneies to his death.

He held several offices under Pitt, with wliom

he retired in 1801. In 1804 he was appointed

Secretary of the Treasury in the new Pitt Cabi-

net, and on Pitt's death in ISOfi he lost his office,

but was restored to it by Mr. Perceval in 1807.

In 1814 he was made Chief Commissioner of the

Woods and Forests: in 1823 president of the

Board nf Trade, and in 1827 Secretary of State

for the Colonies. Through his exertions the old

restrictions on the trade of the Colonies with
loreign countries were removed. He nl^o ob-

tained the removal or reduction of many import
duties, considerable relaxation of the naviga-

tion laws, and is in fact mentioned as the

great pioneer of free trade. His death, Sep-

tember 15, 1830, was caused by injuries received

that day at the opening of the Liverpool and
Manchester Railway. Consult: Sjieechea, with
biographical memoir (3 vols., London, 1831);
from the comprehen>ive views which they exhibit,

as well as from their full and ;ieeurate details,

these speeches are valuable to st\idents of p<^ditical

economy; V\ right, lAfo of Hiitkiiifion (privately

printed, 1831) ; Hansard, /'arliamenliirii Debates;
Greville. Memoirs: A Journal of the lieir/na uf

flenrge IV. and William lY. (Ixindon and New
York. 1874-75).

HtrSS, Henhv H01.DF..N- (1802-). An Ameri-
can composer, born in Newark, N. .J. He studied

lirst with bis father, (ieorge .1. lluss, and in 1882

entered the Munich Conservatorj-. trermnny. tak-

ing up the study of cnunlerpoint, composition,

and instrumentation, and the organ imdcr Rhein-

berger. During his stay in Germany he studied

the pianoforte under fliehrl. and conducting under
.\bel. In 1885 he been me a resident of New
York, and . subsequently liecame well known
throughout the country as a composer, pianist,

and tca<-her. His compositions, many of which
have a European reputation, include a scena for

soprano and orchestra. Clenpalrn'a Death; baga-

telles. anthein«. intermezzi, songs, part songs,

and very charming chamber music.

HUSS, .ToiiN (c.1370-1 115). A Bohemian re-

ligi'ius reformer. He was born at Husinetz (or

llusinec), Bohemia, northwest of Budweis. His
baptismal name was ,lan : from his birthplace be

was called .lohannes de Hussynecz, or. in Eng-
lish. .John Huss. The day and year of lii-i birth

are unknown. His parents were Czech (x-asants.

He studied at the fniversity of Prague, where be

soon made a reputation for scholarship. iK-came

M. A. ( 1390). university lecturer ( 1398), dean of

the philosophical faculty (1401). and was rector

in 1402 and 1403. In philosophy be was a realist.

He became a priest in 1401. Owing to the mar-
riage in 1382 of Anna, sister of King Weneeslas,

to King Richard II. of England, tlicre was much
intercourse between Bohemia and England. So

the writings of the great Knglish theologian,

Wiclif (died 1384), came into Bohemia. Huss
read them eagerly, and availed himself of per-

mission to lecture up<m them in the university.

He went further, and translated them into Bo-

hemian, and the world has given Huss credit for

writings which were merely translations from
Wiclif. He also defended VViclif's opinions, not

only in the lecture-room, but from the pulpit.

As he was a very popular preacher in the Beth-

lehem Chapel in Prague, and confessor to the

(^ncen and a scholar of high repute, this stand

attracted wide attention.

Wiclif had. however, not escaped the charge

nf heresy, and so in 1403 Huss was forbidden bv

(he university r.nthorities to discuss forty-five

sentences or theses which he had derived mostly
from Wiclif; and in 1409. when the Pope. Alex-

ander V. bad issued his hull airain«t tlie teachings

of Wiclif and the .Archbishop of Prague had
burned Wielif's writings. Huss felt the cfTect nf

the opposition he had stirred up on the part of the
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hierarchy, the priests, and the monks by denounc-
ing, in imitation of W'iclif, the corruption of the
Church. In 1410 lie and his followers were put
under the ban. Undeterred, he kept on preaching
as before. In 1411 Pojje John XXIII. proclaimed
a, crusade against King Ladislas of Naples, and
promised indulgences to the volunteers. Huss the

next year gave out a university debate upon the

question of indulgences, which only widened the

breach bitwein himself and the university au-
thorities and the clergy. In 1412 a Papal inter-

dict was issued against him. In reply he wrote
his book On the Church, again drawing heavily

from Wiclif, and appealed from the Pope to a
general council and to Christ; and then, feeling no
longer safe in Prague, lie withdrew to the castles

of certain friendly noblemen. In 1414, obedient

to a summons, but under the protection of King
Wenceslas. and witli a safe conduct to go to

Constance, given by the Emperor Sigismund, he
went to the general council which had been con-

vened in Constance.

His journey thither was a triumph, and he
entered the city (Xovember .Sd) in great state.

At first he was a free man. but on Xoveniljer 2.Sth

be was apprehended and charged with having
made an attempt to leave the city, and cast into

prison, in spite of the indignant protests of the
Bohemian and Polish nobles. He may have fan-

cied that he would have opportunity to defend

his views in open debate, but he quickly learned

that the council intended to try him as a heretic.

He was, however, long kept in suspense, for it was
not till June 5, 1415, that he was first formally
accused. On June 8th thirty-nine charges were
e.\hibited against him, some of which he acknowl-
edged as fairly based upon his teachings, while
others he declared to be misrepresentations. Being
required to recant his alleged errors, he refused to

do so until they should be proved to be errors. On
June 18th the articles of his condemnation were
prepared; on June 24th his books were burned;
on July 1 his attempts to come to an under-
standing with his prosecutors failed, and on Sat-

urday, July 6th. he was condemned to be burned
at the stake for heresy. The same day the sen-

tence was executed, and the martyr's aslies were
thrown into the Rhine. The Emperor, probably
influenced by the fact that condemned heretics

had no claim to protection, did not interfere, as

he might have done. The death of Huss caused
sorrow and indignation throughout Bohemia,
and led to the so-called Hussit« War. See
lUS-SITES.
A critical edition of Huss's writings, distin-

guishing between his own works and his ti'ansla-

tions from Wiclif. is lacking. The b<'st we have
is F. Palackv's Documenta Magisiri Joannis Bus
(Prague. 18(J9). The works of Huss in Bo-
hemian were published by K. J. Erben ( Prague,
1865-68). E. de Bonnechosa published a French
translation of his letters (Paris, 1846), from
which an English translation was made ( T-ondon,

1846) ; F. B. Mikowec prepared one in German
(Leipzig, 1869). Xowotny began a German
translation of his sermons (Giirlitz. 18.5.5). For
his biography, consult: Gillett (Boston. 186.3-

<ii). and Wratislaw (London. 1882); for his

relations to Wiclif, Loserth, Wiclif and Huss,
translation (London. 1884).

HUSSARS, huz-z;irz'. Light cavalrs-. Orig-
inally a di-^tinct t>-pe of Hungarian mounted
troops, receiving their name, it is said, from the

TOL. X.—23.

circumstance of their origin, llatthias Corvinus
having in 1458 raised a body of cavalry to
operate against the Turks by taking one man
out of every twenty inhabitants; hence the use
of the word husz-ar, in Hungarian, the ticentieth.

The demand for cavalry possessing greater mo-
bility than the dragoons, as yet the only type,
led to the formation of light-cavalry regiments
on the hussar model. Nearly two-thirds of the
entire cavalry strength of Great Britain con-
sists of hussar and lancer regiments, the general
proportion throughout Europe being almost as
great. The original Hungarian hussars had sev-

eral peculiarities of dress and equipment, the
most conspicuous of the former lieing a loose
jacket suspended in part from the shoulders, a
feature still preserved in several countries. See
C'AV.iLRY.

HUSSEIN AVNI PASHA, hy-sin' av'ne
pa-shii' ( 1819-76). A Turkish general and states-

man, born at Dost-Koj. near Isparta, in Western
Asia Minor, and educated after his sixteenth year
in Omstantiiiople. In 1853 he entered the General
Staff under Omar Pasha, and with him directed
the fortification of the Balkan pas.ses. He com-
manded a division in the war with Jlontenegro
(1859-60), became General of the Guard (1864),
and in 1867-69 put down the rising in Crete. As a
reward for this service he was made ilinister of
War, from which post he was retired in 1871,
after- the death of Ali Pasha, his protector. In
1872, on the accession of Midhat Pasha to the
Grand-Viziership. he returned to Constantinople
from his exile at Isparta. became Grand Vizier in
1874, and Governor of Smyrna in 1875. In the
same year he was again Minister of War for
six weeks, and in May, 1876. was a leader i^ the
plot which deposed Abdul Aziz and put Amurath
V. on the throne. Less than a month later he
was assassinated by an officer, Hassan Bey, at a
Ministerial meeting.

HUSSITES. The followers of John Huss
(q.v.). Honoring him as a martyr, about 450
Bohemian nobles formed a league, protesting
against the action of the Council of Constance
which had condemned Huss to be burned, and
bidding defiance to decrees of bishops and the
Pope. The symbol of their confederacy was the
cup. the use of which in the Lord's Supper they
extended to the laity, as had already been done
with the approbation of Huss. King Wenceslas
of Boliemia was constrained to grant them the use
of many churches. After his death (August.
1419) the majority refused to recognize as King
his brother, the Emperor Sigismund (q.v.), who
had broken his safe-conduct given to Huss. The
so-called Hussite wars followed. For eight years
(1420-27) the Hussites, led by their generals
Ziska (q.v.) and Procopius (q.v. ). were victorious
against the forces sent against them by the Em-
peror and the Pope, and in 1429 and 1430 they
carried terror into the countries of Germany bor-
dering on Bohemia. Convents and churches were
reduced to ashes, and priests and monks were
slain. From the beginning the Hussites had in-

eluded two parties—the more conservative, called

Calixtines(q.v. ). or L'traquists. more in sympathy
with the Church, and hoping for an ultimate rec-

onciliation, and the radical, called Tahorites(q.v.)

.

who went much further in rejecting doctrines and
practices of the Church. .\ third faction, inter-

mediate between the two, called Orphans, also
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developed. In 1431 tlic Council of Basel (q.v.)

undertook to conciliate the Hussites, and suc-

ceeded in coiiiiiij,' to an aj,'rii iiieni with the Calix-
lines liy the '(.'onipactata of I'rajjuc' in UiiH, after

which the latter acknowledged Sigisniund as King
and made peace with the C'liurch. The Taboritcs
and Orphans were conipU'tcly defeated in a battle

near BOhniischbrod, May 30, l-i'iM and soon dis-

appeared as a jiolitical power, but continued to

exist as the Bohemian Brethren (q.v.).

HUSTINGS (AS. hilsliiiff. from Iccl. hus]>ing,

council phuc. from hus, AS., OIKJ. hfis, Ger.

Uaus, hou.se -|- ]>ing, thing, assembly, OIK!, ding,

Ger. Ding, thing; connected with Coth. J'ci/i.s,

l.at. tcinpus, time). An English term applied

to *he place or platform where, bcfnrc 1872,

members of Parliament were nominated for elec-

tion, or from which a candidate addressed his

constituents. The term is still applied to any
electioneering platform. A court of hustings for-

merly existed in many English cities for the trial

of suits brought for the recovery of land situ-

ated within the city limits. Such a court still

survives in London; but its authority, which at

one time extended to all actions between citizens,

has now practically disappeared. The hustings

court existed in the towns of Virginia founded
during the eighteenth ccnt\iry. Thus the charter

of Norfolk Borough, incorporated in l".")!!. estab-

lished a hustings court to be held once a month,
with jurisdiction over actions of ejectment, tres-

pass, and writs of dower, as well as all other

actions, personal and mixed, involving not more
than £20. A hustings court is still one of the

municipal tribunals of Richmond. It is held by
a judge elected in the same manner as the circuit

judges, and has original and cxchisive jurisdic-

tion of most criminal offenses committed within
the city limits.

HUTCH'ESON, Francis (1694-1746). A
moralist of the eighteenth century, born August
8, lfi!)4. in County Down. Ireland. His father

was a Prcsbytc^rian minister. He studied fur

the Church at the University of Glasgow, b\it

after a short term of preaching he was induced,

in 1719, to o]x'n a private academy in the

city of Dublin, which proved highly successful.

In 1725 he puhlisheil his Imiuirii into the Orig-

inal of Our Idca.i of Bcautji and Yirtur. etc.,

which was the means nf introducing him to the

notice nf many inllucntial personages, such as
Archbishops King and Boulter, and Lord Gran-
ville, then Lord Lieutenant of Ireland. This
work was followed, in 1728, by his Ussatf on the

Nature and Conduct of the Paxxions and Affec-

tions, and in the year after he was appointed
|)rofessor of moral philosophy in the University
of Glasgow. Here he died, in 1746. His largest

and most important work, .1 Sifxteni of Moral
Philonophii. was published at Glasgow in 17.5.5

by his son, Krancis Hutcheson. From the period

of Hutrhesnn's lectures, according to Dugald
Stewart, may be dated the metaphysical phi-

losophy of Scotland. But it is as a moral phi-

losopher, rather than as a metaphysician, that

Hutcheson is noteworthy. His system is, to a
large extent, that of Shaftesbury, hut it is more
complete, coherent, and clearly illustrated.

Hutcheson emphasized the importance of 'calm

benevolence,' and was a strong opponent of the

doctrine that it has a selfish origin. Equally im-

portant with t>enevolence in his system is the

moral sense, "which docs not impel toward good
actions, but merely judges the moral quality of

actions and gives its approval to benevolence;"
the latter is the mainspring of good conduct. All
action prompted by bene^olcncc is fiirmally good;
but to be naturally good it must be an action
which "procures the greatest happiness for the
greatest numbers." In this respect he was a
forerunner of till- Knglish I'lilitarians. ('onsuit:
Fowler, .S7iu//f.«fcun/ and llutcliimm (London,
1882) ; Albee. Ilistori/ of Enghuh Utililarianisni

(I^ndon, l!l()2|; Martineau", Ti/pvs of FAhiial
Thvon/ (Oxford. 1880) ; Scott, I'rancii: Uutchc-
son (Cambridge. 1900).

HUTCHINS, Thomas (1730 89). An Ameri-
can geographer. He was born in New .Jersey;

entered the British Army at an early age, and
partici])ated in the French and Indian War.
Being in London in 1779. he was imprisoned on
suspicion of favoring American independence; but
escaped by way of France, went to Charleston,
S. C. entered the Continental Army, and wa.s

appointed 'geographer-general' by General Greene.
He was the author of several geographical works,
including a Toj>ograi>hical Description of ^'ir-

iiinia. rcnn.sj/lvnnia, Maryland, and Xorlh Caro-
lina (1778), and lli,<:torii, Sarralivc and Topo-
graphical Dcicripliun of Louisiana and Wcf't
Florida { 17.*^ I i

.

HUTCHINSON. A city and the county-seat
of Eeno County, Kan., 23.5 miles southwest of

Kansas City, Mo. ; on the Arkansas River, and
on the .Atchison, Topeka and Santa Fe, the Mis-
souri Pacific, and the Chicago, Rock Island and
Pacific railroads (Map: Kaasas, E 3). It has
a fine courthouse. Riverside and Hutchinson
parks, ii public library, and the State Industrial

Reformatory, the building covering fift<'en acres

of the entire 040 included in the grounds. The
city is the centre of an agricultural and stock-

laising district, and has an important wholesale
trade, and extensive manufactures of salt, large

deposits of rock salt being found here. Settled

in 1872. Hutchinson was incorporated two years
later. Its government is administered under a
charter of 1872 which provides for a mayor,
elcct<>d biennially, and a unicameral council.

Population, in 189p, 8082; in 1900, 9379.

HUTCHINSON, Anne (c. 15901643). A re-

ligious cnlluisiast. of .\merican celebrity, born
in Lincolnshire, England. ir)9fl or 1591. She was
a davightcr of Rev. Francis Marbury, married
William Hutchinson. 1612, and emigrated to Bos-

ton. Mass.. in 1634. Living in a community
))rone to religious excitement, she claimed to be

a medium of divine revelation, and held meet-
ings for women, in which she set forth the dw-
trine that those who were in the covenant of

grace were not under the covenant of works,
which was considered as Antinomian by the State

clergv*. and likely to have sad practical conse-

quences. Great controversies arose, and a synod
was called, in which her teachings were con-

demned, and .she was banished from the Colony.
She and her friends now obtained from the cliief

of till' N"arragan.set Indians libert}' to reside in

Rhode Island, where they set up a community on
the highly commendable principle that no one
was to be 'accounted a delinquent for doctrine'

(1038). and founded the town of Portsmouth.
After the death of her husband (who shared her

opinions), in 1642, she removed to the west of
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Stamford, Conn., which was then Dutch terri-

tory, and there in September, 1643, she and her
whole family of fifteen persons were taken pris-

oners by the Indians, and all but one daughter
murdered. Consult: her life in Sparks's Library
of American Biography, vol. xvi.; Adams, Three
Episodes in Massachusetts History (Boston,
1893;.

HUTCHINSON, John (1615-64). An Eng-
lish regicide, born in Nottingham, and educated
at Cambridge. After a sliort study of the law at
Lincoln's Inn, he identified himself with the
rarliamentary side in the struggle against the
King, became a member of the committee for Not-
tingliamshire, and throughout 1644 and 1645
acted as Governor of both Nottingham and Not-
tingham Castle, successfully holding them
against repeated Koyalist attacks, attempted
briber}', and internal dissensions. In 1646 he
succeeded his father. Sir Thomas Hutchinson, as
a member of the Long Parliament, and two years
afterwards he sat as one of the King's judges,
and signed the royal death-warrant. He served
under Cromwell in the Council of State until
1653, when he retired from politics, and refused
further office under the Protector. He seems to
have worked for a restoration of the Long Par-
liament, and during its short .session, from May
to October, 1659, he returned to his seat. He
was a member from Nottingham to the Conven-
tion Parliament in 1660, but was immediately
expelled as a regicide, though his life wa.s spared
through the intercession of relatives. In 1663
he was arrested as an accessory to the Yorkshire
Plot, and, despite meagreness of evidence against
him, was imprisoned in the Tower. In May,
1664, he was removed to Sandown Castle in Kent,
where he died from fever in the following Sep-
tember. His wife Lucy ( 1620-C.1680). was very
influential in saving his life when the Restora-
tion took place, and after his death wrote a Life
of Colonel Hutchinson (first published in 1806).

HUTCHINSON, John (1674-1737). An
English theological writer. He was born at Spen-
nithorne, near Middleham. in Yorkshire. For
some time he was steward of the household of
the Duke of Somerset, and left his service to de-
vote himself to religious studies, the Duke pro-
curing for him a sinecure appointment from the
Government. In 1724 he published the first part
of a work called Moses' Principia, in which he
defended what he regarded as the Jlosaic cos-
mogony, and assailed Newton's theory of gravi-
tation. He continued to publish a succession of
works till his death, in London. August 28. 1737.
The leading principle of his religious system is

that the Holy Scriptures contain the elements
not only of true religion, but of all rational phi-
losophy, which, however, was to be derived only
from the original unpointed Hebrew: and for
that purpose, it was subjected to strange critical
or rather fanciful processes. His works at one
time exercised a considerable influence, and his
followers, called 'Hutehinsonians.' included some
persons of considerable learning and celebritv.
His works appeared in 12 volumes (London.
1748), with life by Spearman in supplement
(ib., 1765).

HUTCHINSON, Thomas (1711-80). An
American loyalist, the last royal Governor of
the Province of Massachusetts Bay. He was
born ill Boston, where his father, the great-grand-

son of Anne Hutchinson (q.v.), was a wealthy
merchant and ship-owner. He graduated at Har-
vard in 1727, entered his fathers counting-room,
early showed remarkable aptitude for business,
and by the time he was twenty-four had accumu-
lated considerable property in trading ventures
on his own account. The social prominence of his
family, as well as his own position in the busi-
ness world, made him, while still a young man,
a person of considerable importance in the com-
munity. In 1737 he was elected a member of the
Boston Board of Selectmen. Later in the same
year he was chosen a representative to the Gen-
eral Court of the Colony, and at once took a
strong stand in opposition to the views of the
majority with regard to a proper currency. His
proposal to borrow silver in England to "redeem
the outstanding bills of credit, and his opposi-
tion to the revival of the Land Bank, made him
unpopular with the people, and impelled his con-
stituents in town meeting to draw up 'instruc-
tions,' disregard of which led to his retirement
in 1740. In that year he went to England as a
commissioner to represent Massachusetts in a
boundary dispute with New Hampshire. In 1742
he was reelected to the General Court, and was
thereafter chosen annually until 1749, ser\'ing as
Speaker from 1746 to 1^49. He continued his
advocacy of a sound currency, and when the
British Parliament reimbursed Massachusetts in
1749 for the expenses incurred in the Louisburg
expedition, he proposed the abolition of the bills

of credit, and the utilization of the Parliamen-
tary repayment as the basis for a new colonial
currency. The proposal was finally adopted by
the Assembly, and its good effect oii the trade of
the Colony at once established Hutchinson's repu-
tation as a financier. On leaving the General
Court he was appointed at once to the Governor's
Council; in 1750 he was chairman of a commis-
sion to arrange a treaty with the Indians in
the District of JIaine; and he served on boundary
commissions to settle disputes with Connecticut
and Rhode Island, In 1752 he was appointed
judge of probate, and a justice of the Common
Pleas. In 1754 as a delegate from Massachusetts
to the Albany Convention (q.v.) he took a lead-
ing part in the discussions, and favored Frank-
lin's plan for colonial union, although doubting
its practicability. In 1758 he was appointed
Lieutenant-Governor, and in 1760 Chief Justice
of the Province. In the following year, by issuing
writs of assistance (q.v.), he brouglit upon him-
self a storm of protest and criticism. His
distrust of popular government as exempli-
fied in the New England town meeting increased.
Although he oppo.sed the principle of the Stamj)
Act (q.v.), considered it imiKiIitic, and later
advised its repeal, he accepted its legality, and
as a result of his stand, liis city house was sacked
by a mob in ."Kii-nist. 1765, and his valuable col-

lection of hooks and manuscripts destroyed. In
1769, upon the resignation of Governor Bernard,
he became Acting Governor, serving in that ca-
pacityat the time of the 'Boston Massacre' (q.v.),
March 5, 1770. when popular clamor compelled
him to order the removal of the troops from the
city. In March. 1771, he received his connnission
as Governor, His administration, controIle<l com-
pletely by the British Ministry-, increased the
friction with the patriots. The publication, in
1773, of some letters on colonial affairs written
by Hutchinson, and obtained bv Franklin m
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England, still further aroused public indignation,

and led the ilinistry to see the necessity for

stronger measures. The temporary »us|>eiision

of the civil (iovernmenl followed, and tieneral

Gage was a|)[K>inted military <iovernor in April,

1774. Driven from the country by threats in the
following May, and broken in health and spirit,

IlutchiniHin spent the reniaimler of his life an
exile in England. There, still nominally Gov-
ernor, he was consulted by Lord North in r^nvrd
to American alTairs, but his advice that a mod-
erate [Mjlicy be adopted, and his opposition to the

Koston Port Bill, and the suspension of the
Massachusetts Constitution, was not heeded. His
American estates were conhscated, and he was
eom|H'lled to refuse a baronetcy on account of

lack of means. He wrote a Hislory of Massachu-
setts Bay (vol. i. 17(54, vol. ii. 1707, and vol. iii.

1828). a work of great historical value, calm,
and judicious in the main, but entirely unphil-

osophical and lacking in style. His Diary and
Lc/<er.s %vere published in 1884-86. Consult also:

Hosnier. Life of Thomas Hutchinson (Boston,

1890) ; and the chapter '"Thoma-s Hutchinson,
the Last Royal Governor of Ma8sachu.setts." in

Fiske. Essrnis. Historical and Literary, vol. i.

(New York.'] '.102 I.

HUTCHINSON, Thomas .Toseph (1820-85).
An Kiiglish explorer, born at Stonyford. Ireland.

Ue studie<l medicine and. after a trip to West
Africa in 1S51, was chief surgeon on the Niger
ICxpcdilion ( I854-.5.'>). After two years as Eng-
lish consul at the Bight of Biafra and Fernando
Po. he became Governor of the latter place (1857),
and in 18G1 was transferred to the consulate at
Rosario in Argentina, where a year later he took
part in the Salado Exi)edition. In 1870 he was
appointed consul at Callao. and three years later

retired to his Irish property. He wrote: Xarra-
tive of the yi^er Tshadda Binuc Exploration
(1855) ; Impressions of Western Africa (1858) :

Ten Years,' Wandering Among the Ethiopians

(1861) ; Buenos Ayres and Argentine Gleanings

(1865); Parana and S^oitlh American Recollec-

tions (1808):'rno Years in Peru (1874 1; and
Summer Ramhles in Brittany (1876).

HUTCHISON, JoHX (1832—). A Scottish

sculptor, born in Edinburgh. He learned his

trade there as a wood-carver, but was attending
the art school at the same time, and graduated as

a sculptor after studying for some time at Unnic.

His early work was exhibited in the Royal Scot-

tish .Vcademy, but his first appearance in the

corresponding London Gallery was in 1862.

Apart from purely imaginative work, he made
statues of Robert IJruce. .John Knox. Norman Mc-
Leod, Queen Victoria, and the Prince Consort, as

well as of other personages less notable, while
he left his mark conspicuously upon his native

city in the figures representing four of Scott's

characters in the monument to Sir Walter on
Princes' Street.

HUTIA, oote'A (Sp.. from the native n.Tmcl.

A West Indian rodent or hog-rat, of the family
Octodontida", differing from rats in having four
grinders on each side in each jaw, with flat

crowns. The tail is round and slightly hairy,

and is used for support in sitting erect, as by
kangaroos, and for aid in climbing trees. They
make miich use of their fore paws as hands.
They are closely allied to the coypu (q.v.), but
are not aquatic, and make their home in the

woods. The best-known species is the hutia-
couga {Caproniys pilorides) of Chiba, which is

about 22 inches long to the root of the tail.

The fur is long, coarse, and yellnwish brown,
with the paws and cars blackish. Another Cuban
species is the hutiacarabali {Caprumys prehen-
silis), the tip of whose tail is prehensile. The
hutia-couga is a. skillful clinilH'r, and lives in
dense forests. It* food is chielly fruits, leaves,

and bark ; but it also eats the flesh of small ani-

mals, particularly that of a kind of li;card. It

is easily tamed, and the Cubans consider its flesh

a delicacy, fur which reason it is much hunted
by the natives. The smaller hulia-carabali is

said to live chiefly in the tops of trees.

Jamaica has a short-tailed hutia (Capromys
brachyurus) (see Plate of Ca\ie.s, etc.). IfM-ally

called 'coney,' which has become rare; and In-

graham's hutia (Capromys Ingrahami) inhabits
the Bahamas. Consult Poey, lUemorias (Havana,
180002).

HUTTEN, hyt'tm, Philip vox (c.1515-46).
A (Jernian adventurer, and relative of I'Irich von
Hutten (q.v.). He was one of the 600 adven-
turers collected from all parts of Kuroi>e who
went out under George Hohermuth (better

known as George of Speyer) to conquer the Prov-
ince of \ cnezuela, which had \>een granted by
Erajwror Charles V. to the great Augsburg fam-
il.y of Welser (q.v.). When Hohermuth died in

1540, Hutten became Captain-General, and the
next year, in company with young Barthohmiiius
Welser, eldest son of the head of the family, left

Coro with a well -equipped force to seek the
mythical El Dorado (q.v.). .Vfter wandering
about for five years, the remnant of the exjjedi-

tion returned to Venezuela to find a new Gov-
ernor in power. Juan de Caravajal had been ap-
pointed by the Audiencia of Santo Domingo to
preserve order in Venezuela, but as the years
went by with no news of Hutten and his follow-
ers, he began to feel secure in his position. Con-
sequently, tlie return of the adventurers was
anything but welcome to him. When he saw how
diminished they were in number he thought to
force from them an acknowledgment of his au-
thority. In this, however, he was imsucc<'ssf<il,

as he also was in an attempt to seize them. In
fact, this last effort was well nigh disastrous to

himself, for he was wounded by Welser, and
forced to pledge the Germans safe passage to the
coast. Relying upon Caravajal's word of honor,

ihe adventurers took no pn^cautions against at-

tack, and were easily captured by the treacherous
Spaniard. Avho, after keeping Hutten and Welser
in chains for a time, had them belieaded. Hut-
ten seems to have been a man of higher character
(ban most of those with whom he was associated.

He left a narrative of his adventures entitled

Zcitunq aus Indicn (1785).

HUTTEN, Ulrich vo.n (1488-1523). A
scholar, poet, and reformer of the German
Renaissance, one of the most celebrated of the

Humanists. He was descended from an ancient

and noble familv, and was born at the Castle

of Steckelberg in Hesse. April 21. 1488. At
the age of ten he was placed in the neighbor-

ing monaster!' of Fulda, but, disliking this mode
of life, fled in 1.505 to Cologne, where he met
Hoogstraten. Johannes Rhegius. and other schol-

ars of the day. In 1506 he came to Krfurt. but

soon after rejoined Rhegius at Frankfort-on-the-

Oder. There he took his master's degree and
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published his first poem. In 1507 he followed
Rhegius to Leipzig. He was stricken down with
the pestilence in the following year, but recov-
ered, and at Wittenberg in 1511 published his
Ars \ crsificatoria. During these years he led
Ihe life of a wandering poet, subsisting on the
bounty of those who admired his talents or feared
his mordant wit. In 1512 he went to Pavia to
study law. He had been there only a short time
when the city was plundered by the Swiss, and
Hutten was deprived of all he possessed. For
a short time he sen-cd as a soldier in the Impe-
rial army, but soon returned to Germany, where
he boldly entered into a quarrel with the Duke of
Wurttemberp, who had murdered a kinsman of

Ulrich's, and brought about the Duke's punish-
ment. In the dispute between Reuchlin (q.v.)

and the Dominicans, Hutten came to the .support

of the former, and displayed no small learning
and great power of satire. He went again to
Italy in 1515, to take the degree of doctor of
laws, and returned to his native country in 1517.
He was crowned with the poets' laurel crown at
Augsburg by the Emperor Maximilian, who
c-onferred on him the honor of knighthood. While
in Italy Hutten had become imbued with a fierce

hatred for the Papacy, which he bitterly attacked
in his preface to an edition of Laurentius Valla's
De Donaiione Constantini, published in 1517.

In the following year he accompanied his patron,
Albert, Archbishop of JIainz, to the Diet of Augs-
burg, where Luther had his famous conference
with Cajetan. Subsequently he established a
small printing press of his own, and employed
himself in putting forth pamphlets written in

the German language violently attacking the
Pope and the Roman clergj-. Tlie Archbishop
Albert denounced him at Rome, whereupon Hutten
took sides with Luther, whom he had hitherto
affected to despise. Persecuted by his enemies,
he availed himself of the protection of Franz
von Sickingen, but was forced to flee from the
latter's castle after a two years' residence (1520-
22). Going to Easel, he was coldly received by
Erasmus, who did not approve of his extreme
measures, and a breach took place between the
two men which culminated in a great literary
quarrel. From this time Hutten was compelled
to adopt a wandering life. He died August 23.

1523, on the island of Ufnau in the Lake of
Zurich. Hutten was more open in the expression
of his opinions than any other man. probably, of
his age. He did much to prepare the way for the
Reformation and to promote it. He was a master
of the Latin language, and excelled in satirical
and passionate invective. His literary life is

generally divided into three periods: (1) Period
of Latin poems (1509-10): (2) period of letters

and orations {1515-17); (3) period of dialogues
and letters in Latin and German (1517-23). In
all he published some forty-five different works,
but his most noteworthy contribution to litera-

ture was his portion of the immortal Epistol(E
Obscurorum Tirorum (q.v.). Hutten's collected
works. Opera Omnia, were published at Leipzig
in seven volumes (1859-70) under the editorship
of Biicking. Among several biographies by Ger-
man authors that hv Strauss (6th ed.. Bonn,
1805). abridged in Enslish hy Sturse (London.
1874). is especially to he recommended. Consult
also: the mnnosrraphs hv Reichenbaeh (Leipzic.
1877), and Schall (Halle. 1890); and Szama-
t61ski, Vlrich von Hutten's deutsche Schriftrn

(Strassburg, 1891). A good brief sketch in
English is Jordan, "A Knight of the Order of
Poets," in The tilory of the Innumerable Com-
pany (San Francisco, 1896).

HUTTER, hut'ter, Leo-NHAbd (1503-1616).
A German Lutheran theologian, bom at Xellin-
gen, near Ulm. He studied at the universities
of Strassburg, Leipzig, Heidelberg, and Jena, and
after lecturing at Jena for several years, an-
swered a call to Wittenberg. He was "one of the
most resolute and influential representatives of
the Lutheran faith, and was knonn as Redonatus
Lutherus. He attacked the Calvinist doctrines
in his Concordia Concor» (1614), which he wrote
as an answer to Hospinian's Concordia Discors
(1607).

HUTTON, Chakles (1737-1823). A self-edu-
cated English mathematician, bom at Xewcastle-
on-Tyne, of humble parentage. He received most
of his education in a school at .Jesmond, where,
at the age of eighteen, he became master. The
number of pupils having increased, he, in 1760,
opened a mathematical school in Newcastle, and
also tauglit mathematics at the Head School of
the city. Among his pupils was John Scott,
afterwards Lord Eldon, Chancellor of England.
In 1770 he was engaged by the city of Newcastle
to draw up an accurate map of the city and the
suburbs. He became professor of mathematics in
the Royal Military Academy at Woolwich (1773),
and the following year was made a fellow of the
Royal Society. He made important contributions
to the Philosophical Transactions, and in 1778
gained the Copley medal for his papers on "Force
of Exploded Gunpowder," and "Velocities of
Balls." He was appointed by the Royal Society
to determine tjie mean density and mass of the
earth. His report appeared in the Philosophical
Transactions for 1778. In 1779 he was made for-
eign secretarj- of the Royal Society, but resigned
in 1783. Owing to failing health, he resigned
his professorship in 1807, and was granted a pen-
sion of £500 a year. He was editor of the Ladies'
Diary from 1774 to 1817. The most important of
bis works are. besides those mentioned above:
The Diarian Miscellany (1775); Mathematical
Tables (1785) ; Mathematical and Philosophical
Dictionary (1795); A Course of Mathematics
(1793 and subsequent editions): Recreations
in Mathematics and Xatural Philosophy, from
the French of ilontuela (4 vols., 1803) ; "On
Cubic Equations and Infinite Series," in the Phil-
osophical Transactions for 1780.

HTJTTON, Frederick Remse:^ (18.53—). An
.American mechanical engineer, born in New York
City, and educated at Colun^bia College, and the
School of Mines, where he became assistant on
being graduated, and in 1891 professor of me-
chanical engineering. In 1883 he had been
elected secretary of the American Society of
Mechanical Engineers, and in 1892 became an
associate editor of the Enrrineering Marjatrine,
and in 1893 became an editor of Johnson's Cyclo-
p<tdia. Hutton wrote reports on machine tools
for the Census of 1880: and Mechanical Engi-
ncen'nf! of Potter Plants (1897).

HTJTTON, jAires (1726-97). An eminent
British creologist. He was born in Edinburgh,
and educated at the university in that city.
-After sen-ing a year's apprenticeship in a l.Vw
office, he relinquished his plan of joining the legal
profession, and entered fipon the study of medi-
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cine, taking courses at Edinburgh, Paris, and
Leydcn. In 1750 he returned to Scotland, and
for several years was engaged in agrioiiltiir.'il

pursuits. Upon removing to Edintiurgli in ITtiS

he came in contact with Ferguson, Black, and
other savants, who encouraged and directed his

scientific investigations. The results of a long
and careful research into geological processes

were formulated in a paper entitled "Theory of

the Earth," which he re.id before the Royal So-

ciety in 1785, and afterwards aniplilied and pub-

lished as The Theory of the Eiirth, with I'roof.t

and lUustrations (1795). This work, althovigli

attracting little notice at the time, established

a place for its author among the foremost think-

ers in the realm of geological .science. One of

the fundamental principles of Mutton's theorj'

was based on the internal heat of the earth, which
has shown itself in past ages by the intrusion

of molten rocks into the crust, and by upheaval
of the superficial strata. This view was com-
bated by the followers of Werner, but it is now
generally accepted as correct. He further de-

veloped the principle that the study of geological

phenomena should be based upon observation of

changes going on at the present time, and thus in

a way originated the doctrine of uniforniitarian-

ism (q.v. ), afterwards elaborated and expoundeil
by Lyell. The great value of Hutton's work was
not fully appreciated until several years after

his death, when Playfair brought out the "Il-

lustrations of the Huttonian Tlieory." llutton

contributed frequently to the "Transactions of

the Royal Society of Edinburgh." and also pub-

lished .several extended works, among the most
important of which are: Dissertations on Dif-
ferent /Subjects in \atural Philosophy (1792);
Jnvestipation of the Principles 'of Knntrlrdfic

( 1794) : and .-1 Dissertation upon the Philosophy
of Heat. Light, and Fire (1794).

HUTTON, l.,vrKK.\cE( 184.1-1904). An .-Xmeri-

can essayist and critic, born in New York City.

He was educated privately and at the age of nine-

teen entered commercial life, which proved imcon-
genial. A'arious visits to European cities

.strengthened an inborn taste for letters, and af-

ter acting from 1872 until 1874 as dramatic
critic of the Xew York Fhening ^fail, he devoted
himself entirely to literature. From 1880 till

1898 he was the literary editor of Harper's
Magazine. He was one of the organizers of the
Authors flub, and of the International Copy-
richt League. The private collection of literary
curiosities gathered by him is unique, one of the
most complete in the world. In 1892 he received
the degree of A.M. from Yale, and in 1897 from
Princeton. His w-ritings on dramatic subjects
include: Plays and Players (1875): Curiosities

of the .\mericnn Staye (1887) : ^temoir of fJdtrin

Booth (1893): and with Brander Matthews,
Actors and Actresses of Great liritnin and of the
Inited States { 1880-87 ) . He edited .the "Ameri-
can Actor Series" ( 1881-82) ; compiled other books
on subjects connected with the American stage;
and published a group of delightful literary
guide-books including Literary Landmarks of
London (1887) ; of Edinhurqh (1892) : of .Jeru-

salem (189.T) : of IVni'cf (1896); of Florence
(1897) ; of Home (1897).

HUTTON, Ricn.tRD Holt (1826-97). An
English journalist and critic. He was the son
of a Unitarian minister, and was born June 22,

1826, in Leeds, Yorkshire. The family removed
to London in 1835. Hutton was educated at Uni-
versity College School, and subsequently at the
college itself, with a view to the Unitarian min-
istry. .\fter two semesters in Germany, he re-

turned to London; and finding no adequate
sphere in the ministry, he became prinei])al of

University Hall. Resigning on account of ill

licalth, which necessitated a trip to the West
Indies, he studied law. Under the influence of

F. P. Maurice he entered the Church of Eng-
land. In 1801 Meredith Townsend bought the
Spectator, and called in Hutton to aid liini in

conducting it. As editor of this ])aper for

twenty-five years Hutton exerted great influ-

ence. Liberal but not radical in tone, it became
in his hands the organ of the very best contem-
porary thought. As a critic Hutton came to

speak witli much authority. His best work is

represented by Essays, Theological and Literary
(1871), containing under the second division

essays on Goethe, Wordsworth. Shelley, Byron,
Browning. George Eliot, and Clough ; Essays on
Some .^fodern Oiiidcs of English Thought (1887),
treating of Carlyle, Newman, Matthew Arnold,
George Eliot, and F. D. Maurice. He also wrote
a life of Scott (1878), and edited the liioqrnphi-

eal Studies of W. Bagehot (1881). Hutton died

September 9, 1897, at Crossdei)e. Consult Hog-
ben, li. n. llutton, a Monograph (Edinburgh,
1900).

HUX'LEY, Thomas 1Ie.\rv (1825-95). An
Englisli nat\iralist and comparative anatomist.

He was liorn at Ealing, now a s\iburb of London,
May 4, 1825. He studied in the Medical School

of Charing Cross Hofsjiital. and in 184:) was
graduated as 51.B. and medalist at the I^niversity

of London. In 1840 he was appointed assistant

surgeon on the Rattlesnake of the Royal Navy,
commanded by Capt. Owen Stanley, which was
to .survey the region of the Great Barrier Reef,

cast and north of Australi.a. Imbued with a
passion for natural history, Huxley devoted him-
self to the study of the marine animals seen and
collected during the four years of this survey
service. His most important research. "On the
Anatomy and the Atlinity of . . . the ^Tedusic."

was published during his absence and placed

its author in the front rank of biolo-

gists. He demonstrated that the body of the

medusa is essentially built up of an inner and
an outer membrane, which he asserted were the
honiologues of the two primary germinal layers

in the vertebrate embrj'o. (See EMnRYOi.ocT.

)

This discovery stands at the basis of modem
philosophical zoology, and of a true conception
of the affinity of animals.

In 1850. on his return to England, Huxley be-

gan a hard str\iggle agaiast adversity and dis-

couragement. Disappointed in the hope lh:if tlio

Admiralty would provide for the publication
of his notes and drawings, he published the more
important in the Philosophical Tran.'iactions

(1851). and in the same year was elected a fel-

low of the Royal Society, which in 1852 gave him
its medal. In 1S54 he siicceeded Edward Forbes
as professor of natural history and paleontology
at the Royal School of Mines. Tliis was in the
line of direct advancement, for his great ability

as an educator and administrator, as well as in

original research, broucrht him to many p s of
honor, such as, in 1855, the FuUerian professor-
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ship of comparative anatomy at the Royal In-

stitution; in 1863, the Hunterian professorship
at the Royal College of Surgeons; in 1808, the
presidency of the Ethnological Society; in 1869,
the presidency of the Geological Society; in

1870, the presidency of the British Association
for the Advancement of Science, and a seat on
the first school board of London; in 1871, the
^cretaryship of the Royal Society, of wliieli he
became president in 1883; in 1872, the lord rec-

torship of Aberdeen University; in 1881, the pro-
fessorship of biologj- in the" Royal College of
Science (an expansion of the earlier chair in the
Royal School of Mines) ; in 1892 Privy Councilor.
He served on no fewer than ten royal commis-
sions, of which the most important were that of
Inquiry into the Sea Fisheries (1864-6.5), and
that on Scientific Instruction, and the Advance-
ment of Science (1870-7.5),

Huxley's gifts of exposition were as remark-
able as his powers of research. His scientific lec-

tures, like his papers, were models of clearness.
as well as accuracy, and he was biitb cogent
and eager in debate, and fascinating in popular
address. In 1858 he delivered the 'Croonian' lec-

ture on the "Origin of the Vertebrate Skull." in
which he disposed forever of the hypothesis that
the skull IS. homologically, an expanded section
of the vertebral column. The ver^- next year
The Oric/in of f^pecies was published. Convinced
by its arguments. Huxley threw himself heart
and soul into their support, adducing much
telling corroboration from his own investigations.
His series of lectures to London workingmen in
1860 had this for their theme, and did much to
further the acceptance of the new doctrines.
They were the basis of the powerful book Man's
Place in Nature, and were succeeded by many
addresses, essays, and debates, influential in in-

forming the public and overcoming both scientific

objections and religious alarm. It may fairly
be said that science as contained in the doctrines
of organic evolution, and especially in the views
of Darwin, is almost as much indebted to the
lucid exposition and bold championship by Hux-
ley as to the originators of the theories. Never-
theless Huxley accepted Darwin's hypothesis of
natural selection with a qualification. He pointed
out the lack of evidence that any group of ani-
mals has, by variation and selective breeding,
given rise to another group in the least degree
infertile with the first: but he believed this
objection might disappear under prolonged ob-
servation and experiment. As to Lamarck's
theory of use-inheritance (q,v,), he declared, in
1890, his absolute disbelief, as the evidence then
stood,

Huxley came to America in 1876, and deliv-
ered in New York three lectures on Evolution,
taking as his texts the series of fossil borses.
During that visit he delivered the opening ad-
dress at .Tohns Hopkins L^niversity, Huxley's
contributions to science were of the widest
range, and embraced every department nf biology.
His exposition of the relations of protoplasm as
the physical basis of life is particularly
masterful. He was not only a man of science,
but a publicist. His services were always at
command for the promotion of political, social,
and moral reform—first and chiefly for the cause
of national education. His devotion to labors
thus entailed, added to professional toil, did
much to undermine his health, which for some

years toward the end of his life was very poor.
He died at Eastbourne, .lune 29, 1895.

Professor Huxley bore an honorable part in
creating the knowledge which will make the nine-
teenth century nicniorahle ; and a great part of it

was made permanent in a series of books, of
which the following is a complete list; Oceanic
Eydrozoa. (1859) ; Evidence as to Man's Place in
yature (1863); Elementary Physiology (1866;
4th ed. 1885) ; Lay Sermons, Addresses, and lie-

vieics (1870; 3d ed. 1887); Anatomy of Verte-
hrated Animals (1871) ; Critiques and Addresses
(1873); Elementary Biology (with Dr. H. N.
Martin) (1875; 2d ed. 1876; 3d ed., edited by
G. B. Howes and D. H. Scott, 1877) ; American
Addresses: (1877); Anatomy of Invertebrated
Animals (1877); Physiography (1877); Hume
(1878); The Crayfish: An Introduction to the
Study of Zoology (1880); Collected Essays (9
vols., 1893-94). These contained some reprinted
material as follows: Method and ReS'Ults: Dar-
uiniana : Science and Education; Science and
Hebrew Tradition ; Science and Christian Tradi-
tion: Hume, Man's Place in Nature : Discourses,
Biological and Geological ; Evolution and Ethics,
and other essays. Four volumes of Huxley's
Scientific Memoirs, edited by Sir Michael Foster
and Prof. E. Ray Lankester. were published be-
tween 1898 and 1902. An authorized collection of
his minor writings appeared in eight duodecimo
volumes (New York, 1897-1900).

His Elements of Biology became the model for
a large number of laboratory manuals, and his
Crayfish is a classic of the methods of the investi-

gator and the instructor combined. Whatever his
theme, the weight and honesty of his thought and
the distinction of his style make his works part
and parcel of the best books of his time.

Consult: Life and Letters of Thomas. Henry
Huxley, by his son. Leonard Huxley (2 vols.,

London, 1900), which contain a complete li.st of
his writings and of the honors awarded him;
Thomas Henry Huxley: A Sketch of Bis Life
and Work, by P. Chalmers Mitchell (London,
1900) : Thomas Henry Huxley, by Edward Clodd
(London and New York, 1902 )

.

HUY^ \\'e'. A strongly fortified town of Bel-
gium, in the Province of Lifge. situated amid
lofty rocks on both banks of the Meuse, 18 miles
by rail from Li&ge (Map: Belgium, D 4). Its

citadel, dating from 1822, is partly excavated in

the solid rock and commands the passage of the
river. The Church of Notre Dame, a graceful
Gothic edifice, was begun in 1311 snd restored
after having been partially destroyed by fire in

the sixteenth century. The town contains dis-

tilleries and paper-mills, and in the vicinity are
iron-works and coal-mines. Population, in 1890,
14.486: in 1900. 15.061. In one of the suburbs
of Huy was formerly situated the Abbey of Neuf-
moustier. founded by Peter the Hermit, who was
also interred within it. Huy was taken repeated-
ly by the Dutch and French in the many wars
which swept over this region, and was last cap-
tured by Marlborough and Coehoorn in 1703.

HUYDECOPER, hoi'dr-ko'per. Balthasab
(1695-1778). A Dutch poet and critic, born at
-Amsterdam. One of his first books, Proeve van
tnal- en dichtkunde op Vondel's Herscheppingen
van Oridius (1730), or annotations to Vondel's
translation of Ovid's Metamorphoses, is an im-
portant contribution to classical study. So is
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his edition of the chronicle of ilclis Stoke (1772).

He was tlie most notable of those who attempted

to purify the Dutch IniigUiiKe, and to rendiT it

more llexiblc. His collected poems were published

in 1788. As a dramatist he was not so successful.

Among his plays are a translation of Corneille's

UJdipv, and Achilles (171'J), an oriainal drama,
for some time very popular, lie also made a

verse translation of the iSatires and Epistles of

Horace (1737).

HUYGENS, hl'gCnz, Dutch pron. hoi'oSns,

t'liliisriA.N (1629-95). A celebrated Dutch mathe-
nialician, physicist, and astronomer. He was
born at The Hague, the second son of Constan-

tijn Iluy^'ons van Zuylichem. a poet and .secre-

tary and counselor to the Princes of Orange. He
studied at Leyden and Breda, devoting hinis<'lf at

first to law, and then pursuing the study of

mathematics. At the invitation of Minister

Soll)crt of France, he settled in Paris, being given

rooms in the Royal I^ibrary and made a member
of the Academy. After the revocation of the

Edict of Nantes he returned to Holland, where
he lived the rest of his life. His early work,
Thcoremata de Quadralura Hi/pi iholis. fUlipsis,

et Circuli, ex Data I'lirtianum UrurHalia Vcntro

(1051), is an example of the talent which lay

at the foundation of all his scientific achieve-

ments. This was followed by his De Cirruli

Mafiiiitudine Invcnta ( I*yden, 1654), reprinted

in Rudio. Archimedes, fliiygens. Litmhert, he-

gcndre (Leipzig. 1892). the object of each work
being to expose the fallacies of Gregoire de Saint-

Vineent. He also worked on the doctrine of prob-

abilities already founded by Pascal and Fermat
and published De Ratiocinatinne in lAido Alew
( KioU). Hiiygcns was the first to apply the |>en-

duluin to clocks and to use the device to deter-

mine the acceleration of gravity. A complete
description of Huygens's apparatus is contained

in his great work, florolofliiim Oscillatorium,

sive de Motii J'endvlonim (1073). He also de-

veloped and gave precision to the investigations

of Galileo upon accelerated motion under the

action of gravity, and there is no doubt that to

his studies and discoveries his great successor,

Newton, in preparing his ma-rnificont develop-

ment of the principle of accelerating force, was
largely indebted. Newton was a student and ad-

mirer of his works, and assigns to him, along with
Sir Christopher Wren and Wallis, the di.stin-

guishcd epithet of hujtis (rtatis gcometrarum
facile priitcipes.

Iluygens was the first to construct powerfiil

telescopes, and in 1055 discovered the ring of

Saturn and the fourth satellite of that planet.

In 1059 he ])ublisbed an account of these dis-

coveries in a work entitled l^nstema fintiirnium.

In the end of this work is described an invention

of great importance in astronomy; namely, the

micrometer (q.v.), by which small angles between
objects viewed by a telescope are accurately

measured.
In 1660 Huygens visited England, where he

was admitted a member of the Royal Society.

Huygens was the originator of the wave theory

of light: and this theory, now accepted, was first

stated by him in 1678, in his TraiK de la hi-

mi&re (first printed in 1690; modem German
translation in Ostwald's Klansiker No. 20. I>eip-

zig) . In this theory light is conceived to be a
form of motion in the medium through which it

passes. (See Light.) Later (1690) he was able

to explain both reflection and refraction by wave-
motion in the ether, and was also able to account
lor double refraction. To Huygens is due the dis

covery of |ivlarization, a phenomenon which could

not then be explained by the undulalory theory,

and led Newton to adopt the emission theory.

Huygens was in error, however, in believing that

the vibrations were longitudinal rather than
transverse. The undulalory theory, however, did

not gain general accejilancc until the nineteenth

century, when the ex|)eriments of Voung and
Frcsnel pla<ed it on a iirm basis.

A new edition of Huygens's collected works
has been published by the Hollanil Academy ^f
Sciences in six volumes (The Haj'ue. 1888-95).

For his biography, consult Bos'^cTia Christian

lluygnis, German translation by Engelmann
(Leipzig, 1895).

HUYGENS, CON-STANTIJN (1596-1687). One
of the greatest writers in Dutch literary history.

He was born at The Hague. His father was
secretary to the State Council, an<l from child-

hood he was trained to diplomacy and in every
polite art. Intellect in liim was joined to IkmuIv
and strength. He stmlied at Leyden. London, an<l

Oxford, and became a warm friend of Dr. Doniw.
Returning to Holland in 1020, be was .sent on a

diplomatic mission to Venice an<l twice to Lon-

don (l<>21-23). Meantime he had published
Batata Ttmpe, a versified series of local leg-

ends and scenes, and a volume of satires, Cos-

lelick Mai. Then followed (H;25) a large volume
of miscellaneous poems, Otia, Ledighe uren. That
year he was made private sei-retary to the Stadt-

holder, and in 10;i{) member <if the Privy <'ounoil.

wherein he long used political power with vigor

and wisdom. In lO.'U he translated Donne's
poems, and on the death of his wife (l(i:t7) com-
posed Dafficerch, a sort of didactic elegy suggest-

ing the manner of Tennyson's In Memoriam.
Hofwijck, a poem on moral life, ajjpeared in

1054. -\ collected edition of his poems appeared
as Korenhlormcn in 1()58; his solitary drama,
Trijntje Cnrnrlis, in 1059, Although ILiygens

was not the greatest of Dutch piK-ts or of Dutch
statesmen, he was, in the coml)ination of his

qualities, one of the most dignified and brilliant

talents of the days of Holland's greatness. As
a poet he had more feeling for form and mastery
of language, more e.ase and facility, than any
other in his language. Consult .Torissen, Con-
slantijn Utiygcns (.Amsterdam, 1871).

HUYGENS'S PRINCIPLE. See LicnT.

HUYSMANS, u'fs'm-iN', Jobi.s-Karl (1848
— ). A French novelist, born in Paris, of a
Flemish family, some members of which had
achieved distinction as painters at Antwerp in

the seventeenth century. He began literary life

as a disciple of the crassest realism, as one may
see by the fact of his contribution to Les Soirifs

de ijedaii. His novels present every stagi' of

an evolution from seii-ual materiali-im. through
spiritualism and Satanism to Christian mysti-
cism, in which there is indeed a curious strain of

the sensual and material still. Mnrthe (1877) is

a study of sordid prostitution, coinciding signifi-

cantly in date with Goneourl's Fille KU~n and
Zola's h'assommoir. In Lcs sceurs Tatard
(1879) Huysmans shows himself still a dilet-

tante of moral anguish, sordid wretchedness, and
contemptible vice. En mrnaqe (ISSl) is a cvni-

cal commendation of marriage and A vau-l'eau
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(1894) is a tour de force in nauseating de-

scription. Then in A rebours (1884) Huysmans
turns as it were in a fierce desperation from
materialism to a frenzied spiritualism. "All that
transfigures or transforms reality enchants him/'
he makes his hero say. After this there are some
barren years save for the insit^iificant En rade
(1887) and Un dilcmiiie (1887). Then La-bas
(18'.)1) carries tlie psychic evolution a step fur-

ther in a morbid treatment of astrology and
Satanism. This recrudescence of the occult and
reassert ion of the e.xtra-natural suggests a fas-

cinated conteniphition of religious mysticism, and
in En route (1890) we find Huysmans indeed
'on the road' toward such Christianity as may

' be consistent with pessimism. From this point
the progress is steady and the course phiin. La
cntludittle (18!)7) carries the reader to the door
of a Benedictine retreat, and L'ohlale (1898)
ushers liim within. All this latter work is full

of "lingcriug spiritual muscles to see if they are
growing;" it is thoroughly morbid, but thorough-
ly characteristic, too. of a French generation
weaiy of material progress and of all problems
save those that defy solution. Yet in spite of

glaring errors of taste, in spite of a recondite
vocabulary and of a studied absence of structural
unity, these novels are perhaps the frankest and
sulitlest analyses of tlie progress of a pilgrim
soul since Bunyan's Christian allegory. And
they are essentially autobiographic ; for Huys-
mans, like his hero, retreated for some time to
a Trappist monastery, and became an unpro-
fessed member of the Benedictine community at
iSolesmes, "too much a man of letters to be a
numk, too much a monk to stay among men of

letters," as is said of Durtal in the conclusion
of En route, which is to English readers the
most attractive of all his works and "one of
the most characteristic novels of our quarter
century." It is well translated by Kegan Paul.

HTrrStrM, hoi'snm. .Jan van (1682-1749).
A celebrated Dutch painter of flowers and fruits.

He was born at Amsterdam, April 1.5, 1682, and
!icr|uired the rudiments of his art from his
father, Justus ( 1G.'>9-1716), a landscape paint-
er of considerable talent. ,Jan at first devoted
himself to land-scapes, in the classic style, smooth
and "rifelcss. and only later in life began to
paint fruits and flowers, studyincr especially the
works iif De Heem and Abraham Mignon (q.v.).

ITis work difl'ered from that of liis predecessors
in that he preferred to paint upon a light back-
groimd. He surpassed in mellowness, purity, and
delicacy of coloring, and in the exquisite dispo-
sition of his lights and shadows. He was fond
of introducing birds' nests with eggs, dewdrops,
insects, butterflies, and like motifs, rendered with
such realism as almost to produce an illusion.

The tissue of his flowers and the soft down of his
fruit are incomparable in delicacv. His work.s
were very popular and commanded the highest
prices. He died at Amsterdam. February 7,

1749. Hnysiui\'s masterpieces are in the chief
(iernian and Dutch galleries, especially those of
Berlin and .Amsterdam; the Louvre is the richest
of all, having ten pieces, and there are excellent
examples in the Knglish private collections.

HTJZVARESCH, hoosh-va'resh. See Pah-
LAVI LaNC.UAGE and lilTERATUKE.

HWANG-HAI, hwang'hi'. See Yellow Sea.

HWANG-HO, hwiing'hO'. See Hoano-ho.

HWANG-TI, hwang'te' (Chin., Yellow Em-
peror, (jr Kuler). The third of the Wu Ti, or
'Five .Sovereigns,' who are reputed to have gov-
erned China in its legendary period, prior to

B.C. 2.'i5G. Like Fuh-hi (q.v.) ana many more
of the great leaders of Chinese primitive times,
his birth was miraculous, and many wonderful
things are attributed to him. The year n.c. 2097
is given as the fir.st of his reign, and as he ruled
under the influence of the clement earth, he be-

came known as the 'Yellow Emperor,' a circum-
stance which, if he ever lived, might point to the
region now known as Shensi (q.v.) as the loca-

tion of his realm. There the earth is yellow, the at-

mosphere is tinged with j-ellow, and trees, houses,
etc., are covered with the yellow dust from the
mantle of loess (q.v.) which covers half the
province. Yellow is still the Im])erial color. He
is said by the Chinese to have regulated the
calendar, and to have introduced in the sixty-first

year of his reign the sexagenary cycle by which
successive days have ever since been designated,
the a])plication of the cycle of years dating only
from the Han dynasty (which began in B.C.

200 ) . He is also credited with having intro-

duced a decimal system, the .arts of wood, pot-

tery, and metals, boats and wheeled vehicles,

and many other beneficent things. To Hwang-
ti"s wife is due the credit of having been the
first to instruct the people in the rearing of

silkworms. That Hwang-ti was a virtuous ruler

and his reign a prosperous one are vouched for

by the statement that both the Fu-hwang and
the K'i-lin appeared in his court. He died

at the age of 111, and was succeeded by Shao-
hao, B.C. 2597. See the Chinese Repository,
vol. xi.: Mayer, Chinese Reader's Mamial (Shang-
hai, 1874) ; De la Couperie, The Western Origin

of Chinese Civilization (London. 1884) ; and
Dver Ball, Things Chinese (London and New
York, 180.S).

HWEI-SANG, hwa'sang' (c.420-e..50.5) . A
Buddhist monk, who traveled to the land Fusang,
wliich has been identified by some with
Mexico. In 499 Hwei-sang came to King
Chow, the Imperial city of the dynasty of

Tsi, and in 502 told the Emperor the
story of his travels in Fusang, a coun-

try to the cast, so called from a plant, the fu-

sang. His story was taken down in writing; its

principal point was that Fusang hod been con-

verted to Buddhism by monks from Cabul in

458. The identification of Fusang with Jtexico

was first made by De Guignes in 1701, in the M6-
moires de rAeademie des Inscriptions et Belles-

Lettres. vol. xxviii.. and was laushed at. In

later times (1862-6.3) Gustav d'Kichtal upheld
the theory, and (1875) so did Charles G. Leiand.
(Consult his Fusang, or the Disrofcr;/ of .{nicr-

ira.) I!ut the strongest impetus given to this

belief was by Vining, .Ire Inglorious Columbus
(IS.S5). and by .John Fri'er (1901). in Harper's
Magazine (vol. ciii., p. 251 sqq.), and in Har-
per's l-'nciiclopcriiia of United fitales llistorg.

"Hui ,'^hcn," which should be consulted. He finds

traces of Buddhist art in the idols of the .-\ztecs:

of lama in the Aztec tlama : of Oautama, in

Cuatcmala, Huafomo, Ciiofemotzin : of Sakhga
in Oaxaca. Zacntecas. Saealcpee, Zdcatlan, Saca-
pulas, an<l Tagsacca ; of a correspondence between
Fusang from fusana, and Urxirn from maguey
(or agave) : while he explains nwny all diHicuI-

ties by mistakes in the report of Hweisang's
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open. under glass.

story due to his imperfect knowledge of Chinese
and l)y the chanyi-s wrought in Mexico by the

invasions of the Spanisli.

HYACINTH (from Ul'. hyacinlhc, from Lat.

hi/aciiithus, iruni (.Jk. lux/ittif, hyuhiiithus, hya-

cinth; of doubtful etymology, liarilly connected

with Lat. juvcnin, Skt. yiniiii, Knj,'. youiiy), llya-

cinthi's. A genus of bulbous plants of the natu-

ral iuder Liliaccic. with linear radical leaves

and numy llowers on leallcss scapes. The blos-

soms are either erect, spreading, or drooping,and
arranged in loose or dense racemes. The genus
comprises about thirty species, of which three

arc natives of Southern and tropical Africa, and
the rest of Asia Minor, Syria, and Persia. The
few cultivated species are native to the region

east of the Mediterranean Sea, and among them
Hyaciiilhiis orientnliK, whicli has become natu-
ralized in Southern Europe, is by far the most
im))i)rtant. The numerous varieties have single

and (lnul>le llowers of many dilVerent colors. The
hyacinth has long been in cultivation, and about
the beginning of the eighteenth century it stood

almost first in popularity among florists' flowers,

and many new varieties were produced. Then, as
now, Holland, owing to its favorable climatic
and soil conditions, was the principal liyacintli-

growing country. Hyacinths arc grown in the
and as ho\ise plants. For
outdoor growth, a good, well-

drained garden soil is re-

quired. Well-rotted cow ma-
nure is tlie best fertilizer

for hyacintli-beds, and horse
manure should never be
used. Neither should the
bull)-^ be brought in direct

contact with freshly applied
inaiune. The bulbs, planted
from September to Novem-
ber, are usually placed from
six to eight inches apart,

and about five inches deep in

beds spaded to the depth of

twenty inches. The main
rniitgrowth is made during
the fall. In winter the beds

are protected with litter,

leaves, or well-rotted ma-
nure. The plants flower

early in the spring. In the

Slimmer when the leaves

have withered, the bulbs are

taken up and stored in dry
soil or sand until planting
time. For winter flowering

the bulbs .nre started in the

dark, and later on the plants

are brought to bloom in the

forcing house. As house plants, they are grown
in hyacinth glasses with water only. Roman
hyacinths are a form of flyorinthus orirnlnUs
which produce three or four small flower-spikes

instead of a single large one. Two other species.

Uyncinthiis aniethyxtiinis. or Spanish hyacinth,

and Uyacixthiis ciliatii/!. are also cultivated to a

small extent. There are a number of other
plants commonly called hyacinths, which lielong

to other genera of Liliaceae. .'Vmong these are

the grape or globe hyacinth and the musk-hya-
cinth of the genus Muscari : the Hyncinthus can-
dirans of gardeners, which is Oaltonia eandioans;
the wild or wood hyacinth of Great Britain (also

DDTCH nVACINTB.

called bluebell) is Scilla festalis. The waler-
hyacinth (Kichhurnia spcciosa), which occurs in

.\merican tropical and subtropical streams, often

constitutes a hindrance to navigation. It belongs
to the order I'ontederiaceu-. See Colored Plate
of AylATlC PLANT.S.

HYACINTH. The brownish or reddish trans-

parent variety of zircon, especially that found in

Ceylon, frequently used as a gem. The name is

al.so applied to similarly colored transparent
minerals, chiefly to the hessonite variety of

garnet.

HYACINTHE, ("asaNt'. PfcRE. See Loyson,
Cu.viiLK.s .Iean .\1ahik.

HY'ACIN'THUS {Lat.. from (Jk. 'TdKi^ffot).

According to the usual story, the son of Amyclas,
and beloved by Apollo. W hile throwing the dis-

cus the god accidentally struck and killed the

boy. Later writers said that Zephyrus, also a

lover of Hyacinthus, by his blast turned the dis-

cus from its course against Hyacinthus. His
grave was shown at AmycUc. and on the throne
of the image, of .\polio, which stood over the
grave, was represented the reception of llyaein-

thus and his sister into Olympus. The llya-

cinthia, celebrated in his honor for three days
each spring, were among the greatest Laconian
solonmities, and Amycla! the most sacred place

in l..aconia. From the blood of Hyacinthus
sjirang the hyacinth, with the lament AI on eacli

leaf. This flower seems to be a species of iris;

but is almost certainly not our hyacinth.

HYADES, hi'a-dez (Lat. nom. pi., from Ok.
"TiSet, rainy). In Greek mythologj', nymphs
of Dodona, associated with the fructifying cfl'ect

of moisture. They were the nurses of the new-
liorn Bacchus, and were rewarded by Zeus by
being placed among the stars near the head of

the Bull. Their numln'r varies from two to

seven. According to another account they were
daughters of Atlas and --Kthra or Plcione, and
sisters of tlie Pleiades, and were changed into

stars after their death from grief at the loss of

their brother Hyas, who was killed by a snake.
The rising of these stars in spring and autumn
was looked on by the Greeks and Romans as a
sign of wet weather. The name was sometimes
rendered by the Romans Stirulir. little pigs,

either by mistaken derivation from Bf, sow. or
because the Roman name, for which a deriva-
tion from Kiirnifi, moist, has been assigned, ex-

isted indepeiuieiitly of the Greek term.

HY.ffi'NODON. An extinct dog-like creodont
mammal, fossil skeletons of which have been
found in the late Eocene and early Miocene ter-

restrial deposits of North America and Europe.
It was the latest and most specialized member of

the Creodonta. Its head is very elongate with
a strong posterior crest, the lower jaw is long
and slender, and the canine teeth of both jaws
are prominent. The body was of slender build,

the legs rather short, the feet semi-plantigrade,
each foot with five clawed toes. The finest ex-

amples are from the \Vhit« River formation of
Nebraska. Montana, and Dakota.

HY'ATT, Alpiieus (1838-1002). An Ameri-
can naturali.st. He was born at Washington,
D. C, and was educated at the Maryland Mili-

tary' -Academy, at Yale College, and the Lawrence
Scientific School, Cambridee. from which he
graduated in 1862. He served as a volunteer
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throughout the Civil War, rising to the rank of

captain. He afterwards renewed his studies, be-

coming curator of the Es.sex Institute in 1867.

He was the principal founder of the American
Society of Naturalists; organized a seaside lab-

oratory at Amusquam, Mass. ; took part in the
organization of the Marine Biological Laboratory
at Wood's Holl. JIass.; and assisted in the
founding of the Peabody Academy of Sci-

ences, and became its curator in 1809. He
was also one of the founders of the American
Xafuralist. In 1870 he became custodian,
and in 1881 curator, of the Boston Society of

Natural History, and in 1881 was appointed
professor of zoology and paleontologj' at the
Massachusetts Institute of Technology and at
Boston University.

He was elected a member of the National
Academy of Sciences in 1875; was a correspond-
ing member of the Geological Society of London;
and in 1898 received the degree of LL.D. from
Brown University, and was a vice-president of
the American Academy of Arts and Sciences,
Boston. His work as a paleontologist was mas-
terly; besides making many innovations in the
classification of the nautiloids and ammonites
(q.v.), the final results form the most valuable
contribution to the philosophy of biologj'. He
was the founder of the new school of invertebrate
paleontologj'. In systematic zoology he jvill be
remembered for being next to the first one to
refer the sponges to a distinct phylum. He also
proposed many new genera, families, and numer-
ous suborders of fossil cephalopods. He dis-

covered the law of acceleration in the evolution
of Cephalopoda, and tlie mechanical causes of
their evolution; of his work on the fossil pond-
snails of Steinheim and the origin of their vari-
ous forms. Sir R. Owen wrote that it was "a
model of the way and aim in and by which such
researches should be conducted."

Hyatt wrote, besides many shorter articles : Ob-
servations on Freshimler Polyzoa (1866); Re-
vision of 'North American Porifera (1875-77);
''The Genesis of the Tertiary Species of Planorbis
at Steinheim," in Memoirs of the Boston Hociety
of Natural History (1880); Genera of Fossil
Cephalopods (1883) ; Larval Theory of the Ori-
gin of Cellular Tissue (1884); The Genesis of
the Arietidw (1889). He has edited Guides to

Science Teaching, and revised the part of the
Zittel-Eastman Text-book of Paleontology on
Nautiloids and Ammonoids. Tliese works make
him prominent among the new school of Ameri-
can zoiilogists. led by Cope and Packard, which
called itself 'Neo-Lamarckian.' Professor Hyatt
died at Cambridge in 1902.

HYATT, .loiiN Wesley (]8:i7— ) . An Ameri-
can inventor, born at Starkey, N. Y. His educa-
tion was very meagre, and while yet in his teens
Hyatt started upon his career as ail inventor. His
first important invention (186.5) was that of a
composition liilliaid-liall wliicli. by reason of the
scarcity of ivory, became very popular. Four
years later. l>y liis discovery of a means for dis-
solving pyroxylin under ju-essure, he laid the
foundations for tlie present immense celluloid
industry. Undoubtedly Hyatt's greatest contri-
bution to science, however, was the scheme he
devised in ISSl for the purifying of large bodies
of water. The success of his method lias been
attested by the general use made of it both in the
United States and abroad.

HY^BLA (Lat., from Gk.°T^\,). The name
of two Ujwns in Sicily. Hybla Major was sit-

uated on the seacoast, not far from Syracuse,
and Hybla Minor at the foot of Etna" Both
were originally cities of the native inhabitants,
and were afterwards Hellenized. From one of
these came the Hyblaean honey, rendered so fa-

mous by the poets.

HYBODUS, hib'A-dus (Neo-Lat., from Gk.
i'liot, hybus, hump + 6(io6s, odous, tooth). An
e.xtinct genus of cestraciont sharks found fo.ssil

in the Triassic and .Jurassic rocks. Finely pre-
served skeletons of this shark have been found
in tile Liassic deposits of England. These fish

had blunt heads, jaws armed with nine to ten
rows of sharp, conical teeth, fins armed with
long, sharp, anterior spines, and the skin was
covered with shagreen, consisting of small
pointed plates. Two sharp curved spines on
each side of the head behind the eyes are present
on the males only, and perhaps served as offen-
sive organs. The species varied from three to six
feet in length. See Sh.^rk.

HYBRID (from Lat. hybrida, hibrida, ibrida,
hybrid), in plants. The progeny of parents which
belong to diflerent species or races. See Hy-
BRIDITY.

HYBRIDITY. The phenomenon of the sex-
ual crossing of two individuals belonging to dis-
tinct species. A hybrid is the product of this
crossing, and is contrasted with a mongrel, or the
product of individuals belonging to distinct races
or varieties of the same species. The importance
of hybridity is threefold

:

{ 1 ) A Test of Species.—Hybridity has been
used by Cuvier and others as a test of species,

as contrasted with varieties. It has been assert
ed that hybrids are sterile, whereas mongrels are
fertile. So long as infertility of descendants is

used as a criterion of species, this tenet is un-
assailable; the difficulty arises from the fact that
the strict application of the criterion leads us
to deny specific distinctions to animals that are
commonly regarded as such—e.g. the dog and
wolf, dog and jackal, the hare and rabbit, vari-
ous species of Bovidse or oxen, sheep and goat,
and, among plants, various forms of Rhododen-
dron, Gladiolus. Dianthus, Nicotiana, etc. Focke
says concerning plants: "Many hybrids, especial-
ly those between unlike lines of descent, are in-

fertile, most show a diminished fertility, some a
nearlji normal fertility." It may be concluded,
therefore, that the Cuvierian definition of spe-

cies will not hold. While fertile hybrids are
thus not common, the capacity for hybridization
in the first generation is widespread.

The question arises, Why are hybrids so often
sterile ? Various hypotheses have been proposed,
but none can be said to be proved. Darwin's
hypothesis is thus summarized : "The sterility

of first crosses and of their hybrid progeny has
not been acquired through natural selection. In
the case of first crosses it seems to depend on
several circumstances ; in some instances on the
early death of the embryo. In the case of hy-
brids, it apparently depends on their whole or-

ganization having been disturbed by being com-
pounded from two distinct forms, the sterility
being closely allied to that which so frequently
affects pure species when exposed to new and un-
natural conditions of life. He who will explain
these latter cases will be able to explain the
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sterility of hybrids. Wallace has a somewhat
different view. A new speties arises in con-

nection with some slightly varjinj; conditinns o!

ciiviroiiiucnt. If these are sullicient to create a
chan^ in coloratiim or form, they will, by
virtue of correlation. atVect also the perm cells,

and may give rise to a certain amount of in-

fertility. Now the infertility will be beneficial

whenever new species arise in the same area with
the parent form, because it would result in a
destruction of both of the adapted forms. Con-
sequently, whenever two species which are at the

same time adapted and infertile arise, they will

retain their respective adapted conditions and
will survive. Finally, t'atclipool ami Romanes
have independently suggested an explanation

that is worthy of consideration— it is tli:it the

sterility of species is not something acquired, but
is primary. Whenever from any cause two lots

of individuals of one species become partly in-

fertile rn^rr se, those lots are, as it were, seg-

regated. Each of them can develop its own way
and give rise to a distinct species. If the species

were not tlius sterile at the beginning, differcn-

tiation would be difficult.

(2) Kriation to Inheritance.—^Hybridity is im-
portant for the study of the laws of inheritance.

Since the parents are more unlike, the nature of

their combinations is still more interesting than
in the case of ordinary se.xual reproduction.

Hybrids are particularly apt to show a reversion

to an ancestral condition. esi*cially when op-

posing characters are intermingled. The follow-

ing rules concerning hybrids have been formulat-

ed by Kocke: (a) ''All the individuals formed by
the crossing of two pure species ur races are,

if they have been produced and grown under the

fame conditions, exactly like each other as a rule,

or they differ hardly more than specimens of one
and the same species are apt to do." This propo-

sition is subject to many exceptions. In certain

crosses the female clement is predominant in

the progeny; in others the male. Especially in

cases of alternative heritage (see Herkoity)
the hybrids may Ix; of two types, the one resem-

bling more the one parent, the other type the

other parent. (b) "Tlie characteristics of the

two crosses may be different from those of the

parent species. They differ most from both

parent species in size and luxuriance, as well as

in fertility." In the ca.se of alternative heritage

an interesting rule was worked out by Mendel.
He finds that one of the species is prepotent (p),
the other subpotential (s) . The hybrids will be

either of the ;) or the .f species, and the relative

proportion will be p 75 per cent., s "25 per cent.

If. now, self-fertilization occur, 50 per cent, of

me plants will produce either p or s progeny
in the proportions 75 per cent, p, 25 per cent. s.

All the descendants of p and s breed true. The
consequence of Mendel's 'law of dichotomy' in

hybrids is that the proportion of the pure races

is constantly increasing in the successive genera-

tions descended from a hybrid. "Malformations
and curious forms are much more common, espe-

cially in the flower parts of hybrids, than in in-

dividuals of a pure descent." Double flowers ap-

pear to be formed especially easily in hybrids.

Hybrids are frequently infertile, because the pol-

len is imperfectly fonued.

(3) Utility.—Hybridity has great practical

utility in agriculture. Many varieties of our
domesticated plants have arisen from artificial

hybrids. The first generation of hybrids usually
gives few results, but great variations continue
lo appear in subsequent genenitiuns. Thus, when
two species of hybrid toliaeeous pbiiits are
crossed, the leaves of the second or third genera-
tion arc often highly variable. This great varia-
bility, on the other hand, renders any favorable
variation liable to be lost unless great pains are
taken to fix the desired quality by inandin
breeding, or unless the quality can be reproduced
vcget.itively— i.e. by cuttings and grafts. The
diminished fertility of some hybrids is agricul-

turally advant.-ige<]us in the case of plants that
can lie reproduced vegetatively. .Some of the
.^dvantageous results of hybridization are as fol-

lows: (a) Increased Size and Vigor. The hybrid
between the English walnut and the California
black walnut is of exceptional value, "for it

grows twice as fast as the combined growth of

both parents. The woo<l is very compact, with
lustrous silky grain," etc. Another hybrid of

the black walnut and the California bl.ack walnut
produces fruit of much larger size than that of

either (^arent. These are illustrations of a com-
mon result of hybridization— increased size and
vigor, (b) Increased Hardiness. The pro<luction

of hardy r.ices of plants is very importnnt, be-

cause it carries farther north the limits of agri-

culture and increases the area of cultivation.

Every .few years the orange and lemon trees of

the Gulf Stales and California are greatly dam-
aged by freezing weather. The Japanese trifoli-

ate orange is hardy, but has fruit of small size.

It is hoped that a hybrid may be obtained be-

tween it and the ordinary orange which shall

have increased hardiness without loss of size or
flavor in the fruit, (c) Adaptation to Warmer
t^'limate. The Kieffer and T>>Conte pears, which
have revolutionized pear agriculture by extend-

ing the range of profitable pear-growing hundreds
of miles southward, are said to be hybrids be-

tween the common pear and the Chinese sand
pear, (d) Increased Kcsistance to Disease. When
the vast grape industry of France was thrcatene<l

with destnietion on account of the ravages of

the bug Phylloxera, immune American species

were crossed with the French species and im-

munity was gained by them. Similarly, the
blaek-rot disea.se in grapes has been fouuht by
introducing the blood of immune races, (e) In-

creased Percentage of .Starch. Sugar, etc. By hy-

bridization the production per acre of the potato
has been doubled, and the starch percentage in-

creased from 15 to 2('>. While the percentaire of

sugar in the sugar-beet has been hitherto chiefly

increased by selection, there seems to be a chance
for improvement by hybridization. A hybrid

cinchonii produces three to four times the ordi-

r.ary percentage of quinine, (f) Change of Sea-

son and Duration of Life. By hybridization plants

have arisen fruiting at unusual times, like Bur-
bank's blackberry and raspberry hybrids. A fair-

ly successful attempt to make the pansy peren-

nial resulted from crossing the garden pansy
with the perennial Viola cornuta. (g) .Acquisi-

tion of Odor. The frairrance of the pansy has
been improved by crossing with odoriferous Al-

liine species, (h) Improvement of Quality and
Flavor. This result is illustrated by the case of

smoking tobaccos, in which the superior-flavored

Havana race has been crossed ^vith other races

having larger leaves, so that a greater quality

of well-flavored leaf has been produced. Alto-
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getlier, many breeders conclude that by syste-

matic hybridization most species of plants will

be found capable of almost indefinite improve-
ment.

In connection with the artificial production

of liybrids, the phenomenon of 'xenia' has re-

cently attracted much attention. This term is

applied to cases in which characters of the pol-

linating parent appear directly in the fruit

or seed. It was once thouglit that only the

embryo could show hybrid characters, which
would become evident, therefore, only upon the

germination of the seed. In cases of xenia, how-
ever, the regions of the seed outside of the em-
brj'o show hybrid characters, so that it is evident

that they too have been influenced by the pol-

linating parent. The crossing of the races of

maize has proved to be most favorable for study-

ing this phenomenon. If a race of maize nor-

mally producing white grains be pollinated by one
producing red grains, the resulting grains will

show the red coloration in various ways. The
same result is also obtained in crossing races

of sweet and dent com. This phenomenon was
inexplicable until the recent discovery of 'double

fertilization' among flowering plants. This phrase
means that both of the male cells were brought
by the pollen-tube to the ovule function—one
fertilizing the egg, which then produces the
embryo, the other uniting with the 'endosperm
nucleus.' which then produces the endosperm or

food substance of the seed about the embryo. It

is evident, therefore, that where double fertiliza-

tion occurs in connection with hybridizing, the
endosperm as well as the embryo is a hybrid, and
that the resulting seed may show characters of

the pollinating parent. See Angiospeems ; Feb-
TrLlz.\Tiox ; Plaxt-Breedixg.
ilETHODS OF Hybridizing.—The methods of hy-

bridizing plants are simple. If the flower is

hermaphroditic its stamens must be cut away
before they are ripe—usually before the corolla

opens—and the flower must be tied up in a paper
bag. When the stigma is ripe the pollen is placed

en it. and the bag tied over the flower again and
not removed until the seed begins to form. If

the flower bears no stamens, it requires, of course,

no operation except the tying up while in the
bud to prevent the access of foreign pollen.

Among animals, much less experimentation in

producing hybrids for commercial purposes has
been done.

HTBKIDITY L\ ANIMAIS.

The number of animal hybrids known to have
been produced or to actually exist is not large.

The only special work on hybrids is that of

Suchetet, the first volume (1001 pages) being
devoted to birds alone.

Of hybrids produced by nature we have on rec-

ord comparatively few examples, hut the number
is probably quite considerable. It is knonTi that
fish, especially the Salmonidae, readily hybridize.

There are on record over a hundred cases of

hybrids among insects, and the number probably
runs into the thousands. Of amphibians, species

of diverse frogs have been seen mating, but it is

not definitely known that such unions have given
rise to hybrids. Xatural hybrids amonsr birds
have been described—e.2. between the flicker of
the Kastem United Stntes and the Mexican flick-

er, between two species of warblers of the genus
Helminthophila, between species of geese, various
European grouse, and certain .Asiatic pheasants.

Hybrids Pboduced Artiticiaixt. By artificial

fertilization of the ova of difterent spiecies, and
even genera and families, of sea-urchins, the
early larval stages have been reared, but never
carried to maturity; the resulting pluteus stages

are more or less monstrous. In one ease early
lar%-al hybrids between species of two different

classes of echinoderms, starfish and sea-urchins,

were produced. The cases of fertile hybrids of

birds and mammals mentioned below were pro-

duced in captivity; besides these there have been
instances of hj'brids between the brown and polar
bear, the leopard and jaguar, the lion and tiger,

the sea-lion and fur-seal, between the zebra and
horse, the horse and ass, and the common ass and
varieties of the kiang.

Hybrids are also known to occur between the

dog and fox (Darwin), but this case is doubted
by Ewart.
Vabiation.s of Hybrids. Danvin has shown

that hybrids are more variable and have a greater
tendency to vary than the products of pure race

of both parents. He also has sho\vn that the
products of h3'brids are much more variable than
the hybrids themselves.
Results of Recent Experiments. As a result

of experiments by Standfuss on thousands of

specimens of the higher Lepidoptera, the follow-

ing results have been obtained:

( 1 ) The intercrossing of two species may re-

sult in anything, from complete sterUity to the

production of the normal number of fertile eggs.

"These extremes may even occur as the result of

crossing different individuals of the same two
species. Hence a cross must not be pronounced
infertile on the evidence of a single failure.

(2) Individual differences in the structure of

the genital apparatus may prevent effective cross-

ing between some members of two given species,

though other members of the same two species

may pair freely.

(3) Some crossings have resulted entirely in

male, others entirely in female, offspring. A
third class has given both sexes in various propor-

tions.

As regards the fertility of hybrids, in no
case observed by Standfuss or known to him has
the female of a true hybrid been shown to be

fertile. But the occurrence of undoubted cases of

fertility in male hybrids has been proved by
crossing the male hybrids with the females of

both parent species, and in one case with the

female of a third species.

The silk-moth hybrids of Philo.samia cynthia
and Philosamia ricina. the arrhindy moth, two
closely allied species, are also said to have been
fertile for eight generations.

Fertility of the Hybrids, It is well known
that the mule is infertile, and though there are

reported to be three cases where a mule has pro-

duced young, they are doubtful. Ewart. in re-

ferring to the instance of the Paris .Jardin de
rAcclimatation mule, dovibts whether these ani-

mals are mules, quoting Ayrault's opinion that
the Paris mule was an ordinary mare. Darwin
states that he knows of no thoroushly well

authenticated oases of perfectly fertile hybrid
animals, though he adds: "I h.ive reason to be-

lieve that the hybrids from Cervulus vaginalis

and Reevesii and from Phasianus colehicus with
Phasianus torquatus are perfectly fertile." The
hare and rabbit are supposed to have fertile off-

spring; the hybrids of the common and Chinese
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geese (Anser cygnoidcs) arc fertile, as are hy-

brids between the euiniiidii duck and the pintail

duck. The crossed olVspring from tlie Indian
liumpcd and conunon callli' inti-rliri-cd, Caton
lias iivl)ridized llie Virginia deer with tlie Ceylon
(leer and the Acapulcu dfcr, and says that the

hybrids seem [ferfectly hfalthy and prolitir. The
Indian dog and coyote arc said by Coucs to inter-

breed, and on the upixr Missouri dogs have been
seen having every appearance of lieing such hy-

brids. Hybrids of hares and rabbits have con-

tinued fruitful for generations; the same is true,

says Ilertwig, of hybrids obtainc<l from the wild
buck and the domesticated she goat. The Ameri-
can bison is known to breed with the domestic
cattle, and it sccnis to be a well-established fact

that the hybrids are fertile. Kwart states that
the Indian biitlalo and the American bison pro-

duce fertile hybrids with the wild ox of Europe.
Among fishes, fertile hybrids have been obtained
from the carp and goldfish, and from the charr
and the brook trout.

Relative Strength ok Hereditary Influ-
ences. The three following conclusions rest on
an elaborate .scries of experiments by Standfuss
with three European species of Saturnia moths:

(1) The freshly hatched hybrid larva closely

resembles that of the female parent, but with
the process of growth a resemblance to that of

the male parent gradually increases.

(2) The extent of approximation toward the
male parent depends on the relative phylogcnetic
age of the two species, the older being able to

transmit its properties, whether of stnicture or
habit. l)etter than the younger.

(3) \n reciprocal ))airing. the male is able

to transmit the characters of the species in a
higher degree than the female. This inlluence,

however, is less regular and potent than that
spoken of in the preceding paragraph.

The result of crossinfi a piirciil spccici irith a
local race, or irith an aberration of the same spe-

cies, is as follows:

( 1 ) When the normal form of a species ( flrxind-

art) is crossed with ii gradually formed local

race of the same species, the result is :i series

of intermediate forms. (2) On the other hand,
when the normal form is crossed with a sporadic
aberration, the result in many cases is that the
issue divides itself sharply lietween the normal
form and the sport, intermediate fonns being
absent.

Tn commenting on these results. Dr. F. \. Dixey
remarks: (1) The exix'riments afford fresh illus-

trations of the manner in which the physiological
isolation of an incipient species may be brought
about. (2) They show that the statement of

Focke as to the great variability of the offspring
resulting from the crossing of a plant hybrid
with one of the parent species holds good in the
case of insects. (3) What Standfuss speaks of

as the prepotency of the phylogcnetically older
of the parent species is probably only another
expression of the principle established by Dar-
win that in many cases crossing causes reversion
to a remote ancestor. (4) The general conclu-
sion as to the prepotency of the male parent ac-

cords so far with one res\ilt of Walton's investiga-

tion of the late Sir E. ^lillais's breed of basset
hounds. (H) The result of crossing a parent spe-

cies with a gradually formed local race, though
less in degree, is much the same in kind as that
of crossing two distinct species. (6) The result

of crossing the nonual form of a species with a
sporadic aberration of the same s]x>cies appears
to show that the latter stand biologically on an
entirely dillercnt footing from the regularly de-

velojx'd variety, even though it may indicate

(as alleged by Eimcr and by .Jordan) the ilircc-

tion in which variation for that species is pos-

.siblc. With Standfuss's instances may be com-
pared the well-known case of the 'otter sheep,'

which similarly, when crossed with a sheep of

ordinary breed, gave no true intermediates. (7)
Certain experiments with alK'rrations of this

kind, of which exact numerical records have been
kept for .several generations, arc of special inter-

est in connection with Galton's law of heredity.
.See (ialton. \atural Inheritance, p. 134 (Lon-
don, 1889).

In still later experiments by .Standfuss (1808)
he shows that the crossing of two distinct sp<'cies

gives rise to a zicischcnform, but not to a mitlcl-

form. The latter may. however, exist as a tem-
porary stage in larval growth. This depends on
the following principles: ( I ) The freshly hatched
larva closely resembles the female parent: (2)

with the |)rocess of growth a resemblance to the
male |)arcnt gradually increases: (3) the final

extent of a])proxiination toward the male parent
depends on the relative phylogenetic age of the
two species, the oUler being able to transmit
its properties, whether of structure or habit,

better than the younger: (4) in reciprocal pair-

ing the male is able to transmit the characters
of the species in a higher degree than the female:

(5) when the normal form of a species Klrund-
art) is crossed with a gradually formed local

race of the same species, the result is a scries of

intermediate fornis: (Ti) when the normal forni

is crossed with a sporadic aberration, the result

in many cases is that the issue divides itself

sharply between the normal form and the sport,

intermediate forms being absent.

Hence, according to Standfuss. adds Dixey. "the
process of species formation must be gradual;
for when two distinct s[x'cies are crossed the issue

(iocs not split up into two parental forms, as

in the case Avhcn one parent is a suddenly formed
aberration. On the contrary, the behavior of the

issue of two distinct species is very similar in

kind to that of a species crossed with a local

race or variety which is being gradually estab-

lished by the accumulation of slight changes. It

would seem, therefore, that although an aberra-
tion or sport may be perpetuated by inheritance,

it can never acquire distinct specific rank. No
doTibt. however, it may. if selected, eventually
replace the original form of the species."

Dixey also makes the interesting suggestion
that these sporadic color aberrations "seem to

have many points of resemblance with the color

varieties in domestic animals, such as the 'lemon

and white' and 'tricolor' of the basset hounds,

or the well-known tortoise-shell, tabby, and bl.ick

of cats. Tlie faet that these domestic varieties

exist side by side in the same race, and even in

the same litter, and that true intermediates are

rare or absent, seems to suggest that tbev orig-

inally appeared as sports, and that their per-

Iiet\iation has been insured or favored by artificial

select io7i."

Zebra Hybrids. In his Penycuik Experiments
(18!t0) Ewart states that he bred nine zebra

hybrids by crossing mares of various sizes and
breeds with a Burchell zebra stallion 'Matopo.'
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Tlie hybrids are interesting because of the curious
blending of characters, derived apparently partly
from their actual and partly from their remote
ancestors, and because they shed new light on
many questions of general interest, such as the
origin of stripes, reversion, interbreeding, and
prepotency.

Reversion. He concludes that "some of the
hybrids in make and disposition strongly suggest
their zebra sire, others their respective dams;
but even the most zebra-like in form are utterly
unlike their sire in their markings. It is not
a matter of taking after a grandparent, but after
an ancestor in all probability thousands of gen-

erations removed, an ancestor probably far more
like the Somali than any of the Burehell zebras."

(This confirms Standfuss's conclusion stated
above.) Ewart adds (p. 21): "The reversion
may be to recent, remote, or intermediate ances-
tors, and the tendency will in most cases be to
revert to sports that here and there mark the
route along which the development has pro-
ceeded."

He also, by breeding pigeons, restored the rock
pigeon, or primitive form. "In the case of my
most typical bird there is. as far as an external
examination can show, practically complete re-

version." Reversion, he says, "seems to lead to

a form of rejuvenescence." He regards polydac-
tylism in the horse as in part due to reversion
to the llipparion or the three-toed fossil horse.

As he well puts it, the cases of reversion that he
cites "must be more or less accurate restorations

of their comparatively remote ancestors." Re-
version also indicates that in some cases "varie-
ties and breeds which have, through interbreed-
ing, undergone senile degeneration, may be
regenerated without the loss of their best and
most prized characteristics."

Pkepotency. It is generally assumed that an
old species or variety is prepotent over a more
recent species or variety. It is impossible to

say whether zebra hybrids in their markings take
after a remote zebra ancestor, or after an ances-
tor common to both zebras and horses, or after a
hypothetical mid-parent combining the characters
of the less remote ancestors of both zebras and
horses. There is, however, no difliculty in seeing
that while some zebra hybrids, apart from their
stripes, closely resemble the zebra parent, others
take after their horse parent, thus showing that
the wild sire is not necessarily the most prepo-
tent. "But even when the hybrids are distinctly

horse-like they never repeat recently acquired pe-

culiarities, such as a blaze, or short ears, high
withers, or a small head and long neck."
He believes that sports and certain marked

variations are often prepotent ; and also that in-

breeding (see Cro.ss-Fektii.ization) is "common
among wild animals, and that by inducing prepo-
tency it plays an important part in the origin of

species." It may be here observed that Ewart's
experiments lead him to reject telegony (q.v.).

and to explain such occurrences by cases of rever-

sion. The zebra hybrids are also interesting

as being "in some respects almost intermediate
lietween their parents." Each parent, he says,

bands on its most fixed individual ehariieters.

His zebra hybrids are neither new creations nor
yet intermediate*forms.

Sterility in Hybrids.—Ewart concludes that, as

there is no hard and fast line between species and
varieties, there can be "no fundamental difference

between a hybrid and a cross, nor yet any a priori

reason why any given hybrid should be sterile, or
any given cross fertile." "Sterility has doubtless
been acquired in some cases slowly, in others ab-

ruptly, but how it has been acquired it is im-
possible in most cases even to guess."

Mendel's Law. Great interest has been ex-

cited among biologists by Mendel's law, and his

discovery of certain principles of heredity which
will prove of much practical value to breeders
of plants and animals, and lend a new phase
to the theory of heredity and also of evolution,
since the results thus far obtained point to dis-

continuing evolution and the absence of inter-

mediate forms. Mendel's original paper was
published at Briinn, Austria, in 1805, but was
overlooked until De Vries in 1900 published
an e.xact counterpart of Jlendel's theory, while
Correns and also Bateson hit upon the same
law. As stated briefly by Spillman, it is as fol-

lows: In the second and later generations of a
hj'brid, every possible combination of the parent
character occurs, and each combination appears
in a definite proportion of the individuals. A
parent character which is fully developed in the
h3'brid is said to be 'dominant:' if it is appar-
ently absent it is said to be 'recessive.' A ease
in illustration is thus stated by Bateson: "In
breeding crested canaries, the kind of crest de-
sired for exhibition can, according to canary-
fanciers, be produced most easily by mating
crested birds with non-crested, or 'plain-beads,'

as they are called. If it be suppo.sed that the
crested character is usually dominant, we have
a simple explanation. Wlien crested birds are
bred together, a number of birds are produced
whose crests are coar.se and stand up, and others
without crests. The latter are the reccssives;

the former we may suppose to be the pure domi-
nants." The fact that the hornless breeds of goats
will give off some horned oflfspring is probably
due to the fact that they are what Bateson terms
'heterozygotes,' under what is usually called 're-

version.' From the analogy of cattle, it may
be anticipated that the hornless form is domi-
nant. Consult Bateson. Mendel's Principles of
Heredity, with a translation of Mendel's <nig-

inal papers on hybridization (London. in02).
Mendel's more important discoveries are also

thus stated by Castle: "(1) His law of domi-
nance: when, for example, the offspring of two
parents differing in respect of one character all

resemble one parent, and possess therefore the
dominant character, that of the other parent
being latent or recessive. (2) In place of simple
dominance, there may be manifest in the im-
mediate hybrid offspring an intensification of

character, or a condition intermediate between
the two parents ; or the offspring may have a
peculiar character of their own (heterozygotes).
(.?) A segiegation of characters \inited in the
hybrid takes place in their offspring, so that
a certain per cent, of these offspring possess

the dominant character alone, a certain per
cent, the recessive character alone, while a cer-

tain per cent, are again hybrid in nature."
Bibliography (Plants). Darwin, Variation

of . . . Plants Under Domestieation (2d ed.,

London, 1875) : Bailey, Plant Hreediny (New
York. 1890) : Focke," Die Pflatnen-Misehlinge
(Berlin, 1881): Swingle and Webber, "Hybrids
and Their Utilization in Plant Breeding,'" in

Yearbook of the Department of Agriculture for
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1897 (Washington, 1898) ; DeVries, Die Muta-
tionsthcorie (Leipzig, lUOl): Suclietet, Dcs hy-

brides a I'etal snuvayc ( Furis, 1897); Mi'iidcl,

Verauche iiber I'flanzvn Uijbridcn. \ crh. des Aa-
tiirfnrxi'hrr Trreinx (Brunswick, ISfifi).

HinLiociKAi'iiY (Animals). }>\. Standfuss,

Unndbiich dcr palnnrkli/tchcn Oronn-f'rhmcfler-

lin<ip fiir Forsrhrr und Snnimlrr (.Tenn. 1S96) ;

ETperimcntrllr zooloffisrhr Sliidirn mil Lepidop-

teren (Zurich, 18'.)8), abstract of results in Pro-

ceedings of the Entomological Society of London,

pp. 2-5.3 (London, 1897). and in F, A. Dixey,

"Recent K.\]KTinient3 in Hybridization" {Science

Progress, vol. vii., London, 189S) ; .J. C. Ewart,
The Pcnyciiik Experiments (London, 1899) ; A.
Suchctet, Des hybridcs a Vi'lat stiuiage, torn, i.,

Classe des Oiseaux (Paris and Berlin, 1897).

HYBRIDIZING. See Pl.\nt-Breedinq.

HYDAS'PES. The ancient name of the river

Jlielani. in Nurlhwcslern India. Sec Jiielam.

HYDATHODE, hl'dath-Od (from Gk. Mup,
hydOr, water + orfof, hodos, way). In botany an
organ that exudes water. Usually hydathodea
occur at the tips of the main veins or branch veins

of leaves, and commonly ap|)ear to the unaided
eye as leaf-teeth. At the apex of the orjran is a
pore which has been variously called water-pore

and waterstoma. These pores diflfer from ordinary
stomata in the absence of turjior movements,
often in size and in their function; they are pas-

sageways for liquid water rather than for water
vapor, llydathodcs commonly occur in connec-

tion with the vascular system, and may be re-

garded as a sort of safety apparatus to prevent
injection of the air-space with water at times
when root-pressure is high and transpiration low.

(1) Loneltniilnal oeotion throuKh leat-todli .if I'liinese

priiriros** ( y'r/z/Hj/.-i .S'/npojJW ), sbowinK the diverff»'iit trn-
cbeitlH. t'Tiiiiiiutiii^r the vascular bundle, the luube epi-
theni, and thetPrmtnal pore.

( 2

)

Surface view of a water-stoma (terminal pore of a
leaJ-tooth).

HYTJATID (Gk. iSari^, hydatis, water-
vesicle, hydatid, from Wu/j, hydor' water; con-

nected with OChurch Slav, voda, Skt. udnn,
water, and ultimately with Goth, irafd, OHG.
uazzor, Ger. Wasser, AS. wwter, Eng. water ; AS.
tccEt, Eng. wet; OHG. ottar, Ger. Otter, AS. otor,

Eng. otter). The bladder-worm. It is allied to

the tapeworm, but difTers in being bladder like,

and similar in shape to the 'cysticercus' of the

tapeworm. The beads bud on special brood-
capsules in such a way tliat their invagination is

turned toward the cavity of tlie veijicle. About
uOOO eggs are developed in a single 8«'gnicnt

(proglottis). The six-hooked embryos develop,

are expelled from the dog, the first host, and find

their way in drinking-water or in food into the
human intestines, whence they bore into the liver,

their favorite habitat, or are carried along the
blood-vessels into some other organ, where they
develop into bladder-like iKidies or 'hydatids'

{Echinococcifcr echinococcus) . By the fourth
week the young is '.j nun. ( l-.iO inch) in Icnglli,

and it is probably many months before the echi-

nococcus heads are entirely develii|H-d. The
worms become sexually mature in from seven to

nine weeks after this stage is reached, when the
milk-white worms may usually be found im-
bedded in the mucus of the duodenum and upper
part of the small intestines, with their heads
attached to the villous surface of the intestine.

The parent vehicle may grow as large as a man's
iiead. The cyst in which the bladcier-worm lies,

and which is caused by it, is called a 'hydatid
cyst."

There axe two forms of this hydatid, one
(Echinococcifcr hominis) living in man, and the
other (Echinococcifcr trterinorum) in domestic
animals. When these echinococcus cysts remain
sterile, a.s they frequently do, they .are called

'accphalocysts.' "Another, and indeed pathologi-

cal form," says Sedg\vick, "is the so-<alleil iiiul-

tilooular' echinococcus, which was for a long
time taken for a colloid cancer. It is also found
in mammalia (in cattle), and here presents a
confusing resemblance to a mass of tubercles. The
echinococcus disease (hydatid plague) was wide-
ly spread in Icel.and. This disease, likewise,

seems endemic in many places in Australia."

HYDE. A manufacturing town in Cheshire,

England, seven miles ea.st-southea.st of Man-
chester (Map: England, D 3). Since the exten-

sion of the cotton trade, it has rapidly increased

in size. Besides numerous cotton factories, print

and iron works, there are considerable manufac-
tures of machinery and hat.s. Coal abounds in

the neighborhood. The neighboring district is

densely peopled, and ha.s abtmdant means of

communication, by railway and canal, with all

the important towns in the vicinity. Hyde is

mentione<l as a village in the reign of King .John;

it was incorporated as a municipal borough in

18S1. It owns its water, markets, cemetery, and
maintains free baths, library, hospital, and fire

brigade. Refuse is consumed by a destructor,

and sewage is chemically treated for fertilizing

purposes. Population, in 1891, 30.700; in 1901,

32.S00.

H-YDE, AXXE (1637-71). The first wife of

.Tames II. of England. She wa.s the eldest daugh-
ter of the Duke of Clarendon, and was born at

Crnnbourne Lodge, the house of her grandfather,

Sir Thomas Aylesbury, in Windsor Park. When
she was twelve years old she went to Holland
with her mother and sisters, and in 16.54 was ap-

pointed main of honor to the Princess of Orange,
at whose Court she wa.s a great favorite. It was
while accompanying the Princess on a visit to

Paris in 16,56 that she first met .Tames, then

Duke of York. She became engaged to him about
a year before bis return to England in the spring

of 1660. and in spite of the most vehement op-

position from all quarters, was privately mar-
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ried to him in September. Her father disap-
proved of the affair with great ostentation, and
afterwards, with more sincerity perhaps, at-

tributed his downfall to the match. At first the
royal family would not recognize her, and fruit-

less attempts were made, by attacking her char-

. acter, to influence the Prince to put her aside.

Although they were more or less prone to quarrel,
Anne even being accused of poisoning one of her
husband's mistresses, she influenced him for
good in many ways. She was an accomplished
and attractive woman, though not by any means
handsome, and she maintained her position with
regal dignity. She joined the Roman Catholic
Church soon after 1667, and converted her hus-
band to that faith. Her daughters, however,
were educated as Protestants. Anne and Marj',

who became Queens of England, were her only
children that lived beyond infancy.

HYDE, DocGLAS (I860—). An Irish scholar
and writer, son of the Rev. Arthur Hyde of

Frenchpark, County Roscommon. He was edu-
cated at Trinity College, Dublin. In 1891 he
was interim professor of modern languages in

the State University of New Brunswick, and he
was afterwards made examiner in Celtic to the
Royal University of Ireland.

Hyde early took up the study of Irish litera-

ture, and in particular the collection and publica-

tion of Gaelic songs and folk-tales, and his laliors

in the preservation of native folk-lore constitute
his most valuable services to Celtic scholarship.

His Literary History of Ireland is noteworthy as
being really the first attempt to Avrite a compre-
hensive and systematic history of Gaelic litera-

ture. He is a skillful writer of prose and verse

in both English and Gaelic, and under his as-

sumed name, 'An Craoibhin Aoibhinn,' he is well

known among the Irish-speaking people. His
translations of modem G.ielic lyrics are often

particularly happy in rendering at once the
simple feeling and the complicated metrical struc-

ture of the native poetry. He took a prominent
part in the organization of the popular move-
ment for the preseri'ation of the Irish language.
He was made president of the Gaelic League
(q.v.) in 1895, and of the Irish Text Society at

its foundation. In 1894-95 he was president of

the Irish National Literary Society. He wa.s

also made a member of the Royal Irish Academy.
His principal works are the following: Leabhnr
Egeuluifilieachta (1889); Cois na Teineadh: or
Beside the Fire (1891) ; Love Sonqs of Connaunht
(1894); The Three Sorrows of Storti-TeUino

(1895); The Sioni of EarUi Irish Literature

(1897); An SgextUiidhe Gaodhalach (1898-99);
A Literary History of Ireland (1899) ; The Lad
of the Ferule, etc. (vol. i. of the publications of

the Irish Texts Society. Dublin, 1899) ; and
Vhhia de'n Chraoihh (1900) . Part of his Songs
of Connaught were contributed to the Dublin
Vatioti. In the same way his edition of the
Poems of liaftery has been published in the Dub-
hn Weelly Freeman.

HYDE, Enw.\RD. See Ciabejtdon, Edward
Hyde. Karl of.

HYDE, Edward (c.1650-1712). A Colonial
Governor of North Carolina. He was appointed
by the proprietors to he Governor of the Albe-
marle District in the Province of North Carolina,
but on his arrival in August. 1710. found that
the Governor of the Province, from whom he was

Vol. X.—24.

to receive his commission, had died, and that a
former Deputy Governor, Ihomas Carey, was lead-
ing an insurrection. A number of the more re-
spectable residents requested Hyde to assume
the office of Governor, which he did, and with the
aid of Governor Spottswood of Virginia suc-
ceeded in putting down Carey's rebellion. Soon
after, however, the North Carolina Indians, led
by the Tuscaroras, went on the warpath and
massacred many of the settlers. Hyde called on
the neighboring Colonies of South Carolina and
Virginia for aid, and on January 28, 1712, a body
of South Carolina and North" Carolina militia
under Colonel Barnwell defeated the Indians on
the Neuse River, about twenty miles from New-
bem. Before these Indian troubles were settled
Governor Hyde died, during an epidemic of yel-
low fever.

HYDE, Thomas (1636-1703). An English
Orientalist, born at Billingsley in Shropshire.
Educated at Cambridge, he was an assistant
to Walton in an edition of his Polyglot Bible.
Besides correcting the Arabic, Syriac, and Per-
sian texts, he transcribed in Persian characters
the Persian translation of the Pentateuch which
had been printed in Hebrew letters at Constanti-
nople, and appended a Latin version of his o\vn.

In 1658 Hyde entered Queen's College, Oxford, to
which he was shortly after made Hebrew reader.
In the following year, after graduating as M.A.,
he was chosen under-keeper and finally librarian-
in-chief of the Bodleian Library. In 1660 he was
)nade a canon of Salisbury; in 1678 archdeacon of
Gloucester. He succeeded Pococke in 1691 as
Laudian professor of Arabic; and soon after,
on the deprivation of Altham, became regius
professor of Hebrew and Canon of Christ Church.
Worn out by his unremitting labors, he resigned
his librarianship in 1701, and died at Oxford.
Hyde's most important work was the Bistoria Re-
ligionis Veterum Persarum eorumque Magorum
(1700; 2d ed. 1760). A number of other works
were collected and published in 1767 under the
title Syntagma Dissertationum et Opuscula.

HYDE PARK. An inelosure of nearly 400
acres in London. England, about two and one-
quarter miles west of Saint Paul's Cathedral
( Map : London, E 6 ) . It derives its name from
Hyde Manor, which belonged to the Abbey of
Westminster. It became the property of" the
Crown on the dissolution of the monasteries, in
the reign of Henry VIII. Ben Jonson speaks of
the show of coaches which it presented in his
time; and it was constantly resorted to on the
morning of May Day for the sports compre-
hended under the term Maying. In the seven-
teenth century it contained deer; races, military
reviews, and duels were held there. After the
Restoration it became the favorite drive and
promenade which it has ever sinoe continued to

be. It also sen-es as the place of large popular
meetings. It has nine carriage entrances, and
among its prominent features are: the Serpen-
tine, an artificial sheet of water constructed by
order of Queen Caroline in 1730. Rotten Row,
the Ladies' Mile, the Marble Arch, the Hyde
Park corner gateway, and the colossal statue
of Achilles, erected in honor of the Duke of
Wellington.

HYDE PARK. A town in Norfolk County,
Ma.ss.. including the villages of Readville. Claren-
don Hills, Hazlewood, and Fairmount; eight
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miles from the State House, Boston; on the

Ncponsot River, and on two divisions of the New
York. Ni-w Haven and Ilartfurd Railroad (Map:
Massachusetts, K 3). It has a public library of

over 14,000 volumes; and extcnsiw manufac-
tures of cotton, woolen, and rubber ;,'i>ods, paper,

dyestulfs, looms, morocco, tools and machinery,
and curled hair. Hyde Park was incorporated in

1S68; its government is administered by town
meetings. Population, in 1890, 10,11(3; in 1900,

1,1,244.

HYDE PARK. A village in a town of the

same name, and tlie county-seat of Lamoille
County. \t., 28 miles north of Monlpelier; on
the l^imiiille River, and on the Boston and Maine
Railroad (Map: Vermont, D 3 ) . It is the centre

of a farming and lumbering district, which also

po^>sess€s considerable mineral wealth, and has
extensive leather interests. Population (village),

in 1900, 422; (town), in 1890, 1033; in 1900,

1472.

HYDERABAD, more properly. HAIDARA-
BAD, liiilr-r ;i-b;Ur. or Xiz.xM's Dominions. A
large native State of southeastern India, bounded
on the north by Berar and northeast by the

Central Provinces, on the southeast by Madras,
and on the west by Bombay (Map: India, C 5).

Area, S2.G98 square miles. The surface is an ele-

vated plateau 1800 to 2000 feet above sea-level,

diversiticd by mount^iin, valley, and plain, and
watered by the Godavari with its affluents the

Dudna, the Manjara. and Pranhita; the Kistna
with its affluents the Bliima and Tungabliadra ;

and the Wardha with its affluents the Painganga
and Waingiinga. The climate is fairly healthful;

the annual precipitation registers 28 to 32 inches.

The geological formation is a base of granite,

gneiss, and talc slate, superimposed by clay,

limestone, sandstone, hornblende, feldspar, and
in some districts columnar basalt. Iron and
coal are mined, and gold, garnet, and diamond
beds, which formerly supplied the Golconda
treasury, still exist, although modern mining
operations for the precious minerals have hither-

to been unrcmunerativc. The soil is compara-
tively fertile, but sparsely cultivated. Cotton,

maize, wheat, millet, and rice are the chief

agricultural products, and tobacco, sugar-cane,

and indigo are also grown. Fruit culture, mar-
ket gardening, pasturage of cattle and of

sheep, and horse-breeding are other agricultural

branches. Bad seasons, notably in 1900. have
resulted in famine. There are domestic manu-
factures of silk, woolen and cotton fabrics, car-

pets, and leather. Raw silk, cotton, hides, dye-

stiitfs. gtims. and resins are exported, and cereals,

cloth goods, hardware, salt, and timber are im-
ported. Good military roads traverse the State,

and in 1901 there were 71.5 miles of railroad open.

The ruler of Xizam is a Mohammedan, as are
also the Government officials, although the sub-

jects are chiefly Hindus. There is a British Resi-

dent and adviser at Hyderabad, the capital. The
annual revenue is about 39.000.000 rupees. The
population, in 1891. was ll..'537.040: in 1901,

11.141.142. or IS.') to the square mile; of the
population in 1901, 9.870.839 were Hindus; Mo-
hammedans numbered 1.1.55.7.50: Christians, of

whom half were Roman Catholics. 22.996; .Tains.

20.34.5: Sikhs. 4335: and Parsis, 1403. A native

army is maintained, consisting of 7660 men,
infantry-, artillery, and cavalry, officered by Brit-

ish soldiers. Education made considerable prog-

ress during the latter decades of the last cen-

tury; but only a small per cent, of the children
attend .school, and the moss of the population
is illiterate.

Hyderabad, formerly attached to the dominions
of the lUjahs of Terlingana and Bijanagur, in

1512 became a separate kingdom, but in 10S7
lapseil into a province of the Mogul Kmpire. In

1730 A/af .Jah, one of Aurungzebe's warriors, was
noniimited Nizamul-Mulk— Regulator of the
State—and Subahdar of the Deccan, and eventu-
ally made him.-,clf independent. After his death
in 1748, the tlirone was eontest<>d by his son,

N.izir .lung, supported by the British Kast India
Company, and his grandson, Mirzafa Jung,
\vhose cause was cspouse<l by the French under
Dupleix. The latter triumphed until Mirzafa
W.1S murdered by Pat.an chiefs. Anarchy reigned
until Xizam .Mi, who ascended the throne in

1761, was defeated by the British, and signed the
Treaty of 17l)C. which ceded tlie Xorthem Circars
to the East India Company. The subse<|uent

misrule of X"izam All's successors increa.se<l the
territorial debt, which was liquidated by a fur-

ther cession of land to tlie East India Company,
with the stipulation that part of the revenvies

should maintain the Xizam's contingent, a sub-

sidiary force of 8000 men for the jirotection of

his dominions. During the mutiny of 1857 an
unsuccessful attack was made on the British

Residency at Hyderabad : the X'izam and his

troops, however, remained faithful to the Brit-

ish, and the State has since been distinguished

for its loyalty to the Imperial jiower. Consult
Grible. The Ili.vlon/ of the Diccan (London,
189G).

HYDERABAD, or HAIDARABAD. The
capital of the Xizam's Dominions, India.

It .stands on the Musi River, in latitude 17°

22' N., and longitude 78° 32' E., 1800 feet above

the sea (Map: India, Co). It is an important
railroad and commercial centre, and its •well-

stocked and extensive baaaars are particularly

))icturesque. The splendid building of the Brit-

ish Residency stands on the opposite side of the

river, the stream being here bridged by nine

spacious arches of squared granite connecting

the Residency with the Xizitm's palace. The
city is surroimded by a fortified wall six miles

in circuit. Tlic most conspicuous building is

the principal mosque, fashioned after the model
of the Kaaba at Mecca; while at the meeting
of the four principal streets of the city rises

another remarkable edifice, the Char Minar or

College with four minaret.s. resting on connected

arches, through which nm the four converging
thoroughfares. Water is supplied from huge
tanks, one of which, close to the British canton-

ment cf Secunderabad. measures three miles by
two; another is said to be 20 miles round. The
city owns its water-works, and maintains schools,

a hospital, and pleasure grounds with a zoolog-

ical section. Population, with suburbs, in 1891,

415,039: in 1901. 448.460.

HYDERABAD. The chief city of a district

of the same name in the Sindh Division, Bombay,
British India, four miles east of the left bank of

the Indus (Map: India, A 3). The ancient capi-

tal of the Sindh Kingdom, it has been famous
from earliest times for its manufactures, in-

cluding arms of various kinds, lacquered ware,

gold and silver articles, and silks. It is an im-
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portant railway junction and commercial cen-
tre. The chief object of interest is the fort com-
manding the town. It covers an area of 30
acres. A modern section of the town lias fine

wide streets, public buildings, and a market
place. The cantonments containing model bar-
racks are to the northwest of the town. Popula-
tion, in 1891, 58,048; in 1001, 09,378.

HYDER ALI, hi'der a'le (more accurately.
Bat(Utr 'All) (c. 1720-82). Ruler of Mysore, and
one of the greatest Mohammedan princes of In-
dia. He is said to have been originally a sepoy
in the French Army, which may explain the
friendship which he always felt for the French.
He won the favor of the minister of the Rajah
of Mysore by the valor which he displayed at
the siege of Trichinopoly in 1749, and, by a
lapid rise not infrequent in the East, soon be-

came the power behind the throne. Hyder Ali,
in 1759, dispossessed his master, allowing him,
however, to retain his title, while he himself took
that of daiva, or regent. He then conquered
Calicut, Bednor, Kananur, and other neighbor-
ing States; and in 1766 his dominions included
jnore than 84,000 square miles. He waged two
wars against the British, in the first of which
(1767-69) he was completely successful, although
deserted by his confederate Nizam Ali, a former
friend of the English, and a treaty of peace was
signed under the walls of iladras. According to
the terms of this treaty, as he claimed, Hyder
Ali asked the English in 1772 to help him against
his old foes, the Mahrattas, who had already di>-

feated him in 1704, but his request was refused.
When a conflict broke out between the English
and the French in 1778, he sought his revenge.
With his son, Tipu Sahib, he entered the Car-
natic in 1780, and proceeded to devastate it.

After inflicting two severe defeats on the Eng-
lish, he was routed by Eyre Coote at Porto
Novo. Two years later he died very suddenly.
Consult Bowring, Baidar Ali and Tipu Sultan,
Rulers of India Series (0.\ford, 1893).

HYDRA, he'dra or e'dra (Lat. Hydrea, Gk.
'Yipia ) . An island of Greece, situated off the
eastern coast of Morea, from which it is five

miles distant (Map: Greece, E 4). It is about
11 miles long and three miles broad, and has
an area of 22 square miles. The shores are
rocky and steep, and the interior, rising to about
1800 feet in height, is destitute of vegetation
and of water. On the northwest coast is the
town and seaport of Hydra, tlie white, flat-roofed
houses of which are ranged on the side of a hill.

The streets, owing to the irregularity of the
site, are steep and uneven, but remarkably clean.
In ancient times the island of Hydra was a
dependency of the city of Hermione. and was
later ceded to the Trtpzenians. During the fifteenth
and sixteenth centuries it was settled by fugi-
tives from Albania, Argolis. and Attica. In the
Grecian War of Independence the Hydriotes took
a most active part, and none were more liberal
in their contributions to the patriotic cause. In
1825 the population was estimated at 40.000.
At the time of the outbreak of the Revolutionary
War, 1821-29, the islanders were considered
the richest in the archipelago. They possessed
the earryinc trade of the Black Sea, and shipped
to England, the Baltic, and even to America.
Since the Revolution, however, more accessible
ports have risen to be the centres of Greek
commerce, and Hydra has greatly declined. The

population, in 1896, was 7177, almost all con-
centrated in the town of Hydra.

HYDRA (Lat., from Gk.'TJpa). A fabulous
monster, offspring of Typhon and Echidna, dwell-
ing on a hill near the spring Amymone in the
marshes of Lerna near Argos. The hydra had
many heads, of which the central one was immor-
tal. The number of heads varies from 9 to 50,
or even 100. In works of art she is shown with
from 3 to 12 heads, except in Hellenistic times,
when the hydra is often represented as a serpent
with a woman's head. Hercules cut off the
heads, while his companion, lolaus, seared the
stumps with a brand, as otherwise two heads grew
wherever one was cut off. The immortal head
was buried beneath a huge rock. The hero dipped
his arrows in the blood and thereby made the
wounds which they inflicted incurable. The
hydra with its poisonous breath seems a personi-
fication of the malarial vapors arising from the
swamps of Lerna.

HYDRA (Lat., from Gk. {Spa, water-snake,
Skt., Lith. udra, OChurch Slav, vydra, OHG.
ottar, Ger. Otter, Eng. otter, with Gk. i6up,
hydor, water). A minute polyp or hydrozoan,
common in still, fresh waters. It possesses a
gelatinous, subcylindrical body, which, from its

contractility, imdergoes various alterations of
form. One end expands into a disk or foot, which
adheres to a leaf or twig; while a mouth sur-
rounded by a circlet of tentacles, varying from
five to twelve or more in number, is at the op-
posite end. These tentacles are exceedingly
contractile: at one moment they are thrown out
as long, delicate threads, at the next, drawn up
into minute wart-like knobs. Numerous thread-
cells project from their surface, the larger ones
possessing a sheath and three recurved darts or
barbs, and terminating in a large and extremely
slender filament. The
mouth leads into a capa-
cious cavity, excavated
throughout the entire length
of the animal, which, ex-

clusive of its tentacles, sel-

dom exceeds three-fourths of

an inch. The food of the
hydra consists of such mi-
nute living organisms as
come within the reach of its

tentacles, and by these ap-
parently fragile threads,
which the animal projects
like a lasso, crustaceans,
worms and the like are
seized, which would be
deemed at first sight supe-

YDRA VIIUDI8.

t, tentacles: q. a bud;

nor to their captor 'in "•, yoang hydra, de-

„A a„fi,.;L T.,„ veloped from a 1i bud.strength and activity. The
tentacles, however, exert through the action of
the thread-cells a powerful benumbing or para-
lyzing influence. The prey when mastered, but
often when still alive, is thrust into the internal
cavity, where the nutritive parts are absorbed by
the hydra, while the indigestible parts are ex-
pelled through the mouth.
Although the hydra is usually found adhering

to submerged supports, it is "not permanently
fixed. It often moves on surfaces under water
somewhat after the manner of a leech, and occa-
sionally the disk i? protruded above the water,
and thus acts as a float. Sometimes, especially
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in the autumn, true reproductive orpans may 1)6

ohservoil. holh male njiil female orj.'ans being

usually situated on tlie same animal. Propaga-
tion by gemination is, however, the most common
mode of increase. Minute tulx-rcles appear on
the body of the parent animal, which, a.s they

increase in size, ^n'adually become perforated at

their free extremity, and acquire tentacles. The
pedicel by which they originate by degrees be-

comes thinner, and finally gives way, lea\ing the

young hydra ]K>rfectly independent. One of the

most remarkable points in the historj' of this

animal is its |)Ower of being multiplied by me-
chanical division. If a hydra be cut into two or

even more pieces, every one will in time assume
the form and functions of the original animal.

Several s|x'cics of hydra have been described,

which ditter in size, color, and other respects.

Two species are common in America, in still

water in nearly all parts of the country-. One
of these {Bydra viridis) is bright green in color,

while the other (Hydra fiisca) is gniyishbrown.
The green hydra is notable because its color is

due to the presence of chlorophyll, the coloring

matter characteristic of plants. Both may eas-

ily he reared in aquariums.

HY'DRAGOGTTES ( from T,at. hydragogus,
Gk. i'(!pa)'w}(ir, water-carrier, from viup, hydOr,

water + ayuyd^, agOyos, carrying, from a}Fn\

agein, to lead). Active purgatives which give

rise to large, watery stools. The most important
are eolocynth, elaterium, gamboge, jalap, croton
oil. and scammony. These are all powerful drugs,

and their administration requires skilled advice.

HYDRANGEA, hfdran'j6-ft (Xeo-Lat., from
Gk. i'(5up, hydOr, water + ayyelov, angrion. pail).

A genus of abn\it 2.'5 species of ornamental decidu-

ous shrubs of the natural order Saxifragaceie, na-
tives of North and South America, China, and
Japan. The flowers are white, pink, or bluish,

BTDBANOEA.

and small, but are borne in large, showy
eorj-mbs or panicles, the exterior flowers of

which are sterile. The pink varieties, when
grown on some soils, produce bluish flowers.

The hardier cultivated hydrangeas are Hydrangea
panictitata. used as specimens or in borders. Hy-
drangea arborescens. and Hydrangea radiata.
Hydrangea Hortensia, or Otaska, is a rather

dwarf variety, which is extensively grown in

greenhouses, esju'cially for the Kaster trade. Hy-
drangea.s require a rather lieavy, rich soil, well

manured and well watered. They are propagated
for the most part by cuttings and division, but
sometimes by seed.

HYDRAS'TIS (Xeo-Lat., from Gk. iilw/>,

hydar, water + ('/mi', dniii, to act), or Wabke-
iilA. A genus of plants of the natural order Ka-
niuieulacea-, allied to Anemone, the members of

which have flowers destitute of petals, and suc-

culent or baccate fruit. colIecte<l into a head.

The only known species, Hydrastis Canadensis, a
jwrennial herbaceous plant, with tuberous roots,

and head of fruit resembling a raspberry, is com-
mon in waterj' places in Canada, and among the

AUeghanies as far south as the Carolinas. Its

root is used for dyeing yellow, and also in medi-

cine as a tonic. Yellowroot, orangeroot, and gold-

enseal are its American names.

HY'DRATE (from Gk. Mup, hyddr, water).

A name applied to substances whose molecules

contain either one or more entire molecules of

water: or, STOonymously with the term hydrox-
ide, to metallic compounds whose molecules eon-

tain one or more hydro.xyl groups (OH). Thus,

for example, the question has been discussed,

whether substances exist in aqueous solution in

the form of 'hydrates,' or not ; that is to say,

whether the dissolved molecules arc associated

into definite groups with those of the solvent.

In the same .sense a substance containing water
of erj'stallization is sometimes spoken of as a
hydrate, and its erj-stals as 'hydrated crystals.'

particularly when they are to be distinguished

from the 'anhydrous crystals' of the same sub-

stance. On the other hand, chemists often use
such terms as potassium hydrate, or calcium
hydrate, in the same sense as they use the terms
potassium hydroxide and calcium hydroxide. The
hydrates, or hydroxides, of the metals are truo

chemical compounds. The assumption that sub-

stances are chemically combined with their water
of crystallization, while corroborated by many
facts, has not yet been brought into harmony
with the doctrine of valency (q.v.). and cannot
therefore be ".'ranteil unconditionally.

HYDRATJXIC CEMENT. See Cement.

HYDRAULIC ELEVATORS. See Eleva-
tors.

HYDRAULIC ENGINE. See Htdraijlic
PBE.ssrHE Knoi.ne.

HYDRAULIC FORGING. Sec Foboe, Foho-

1X0.

HYDRAULIC JACK. See -Tack.

HYDRAULIC PRESS (from Lat. hydratili-

cus,Gk. vdpav/.iKic, hydraulikos, pertaining to the

water-organ, from i6f>av?.t^, hydraulis, water-

organ, from i'Sup, hydor, water + av\6i, aulas,

pipe). An apparatus for obtaining a heavy pres-

sure for compacting fibrous substances, raising

hea\'y weights, etc.. by means of water under
pressure. The first design of a working hy-

draulic press is credited to .Joseph Rramah. and
for this reason such machines are sometimes
called IJramah presses. The operation of the

hydraulic press is based upon the principle of

hydrostatics that a pressure exerted on any part
of the surface of a liquid is transmitted un-

diminished to all parts of the mass and in all

directions. Thus, if we have a cvlinder filled
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nith water in one end of which works a plunger
one inch square, and in the other end of which
works a plunger twelve inches square, and we
exert a pressure of one pound on the smaller

plunger, this pressure will be transmitted un-

diminished by the water, and will exert a total

pressure of 1 X 12 X 12=144 pounds.

The essentials of a hydraulic press are, there-

fore, a small cylinder containing a plunger, to

which pressure is applied, connected by pipe with

a large cylinder containing a plunger, which
. transmits the multiplied pressure to the object

to be pressed or lifted. It is evident, further-

more, that the two cylinders may be located any
desired distance apart, the only limit being that

;.t which the pii)e and cylinder friction reduces

the available pressure for performing work below
practicable amounts. (See Power. Tr.\x.smis-

siON OF.) In modern practice the pressure pump
commonly feeds into a hydraulic accumulator
(see AccuMUL-\TOE) , and the press cylinder is

operated from the accumulator and not directly

from the pump. The construction of hydraulic

presses varies with the purposes for which they
.nre employed. Hydraulic presses for baling

hay and cotton and expressing the oil from seeds,

etc.. are built substantially as follows: Four
iron pillars are erected at the corners of a hori-

zontal square, and carry a cast-iron cap rigidly

fastened to their tops. The under face of this

cap forms the surface against which the material

is pressed. At the bottom of the four pillars

there is a similar casting which has a circular

hole in the centre down through which passes the

cylinder casting for the plunger. The plunger
has an upward motion in the act of pressing, and
carries on its top a head or platen consisting of

a square casting. The material to be pressed is

placed between the lower face of the top casting
and the upper face of the platen. Often a boxing
is placed around the four sides of the .space in

which the head moves to nrevent the material
being pressed from squeezing out laterally. The
ronstruction of n press for hydraulic forging
differs from the above as follows: The cylinders

and plungers are carried by the top casting or
column cap and the plungers work downward in

the act of pressing; the bottom casting carries
the anvil; the plungers carrj' a die for the head;
and two or more cylinders are provided for

raising the plunger and die for a fresh stroke.

Generally, also, two pressure plungers and cylin-

ders are employed instead of one. Forging
presses are made of all sizes, from that required
in pressing out articles like revolver cartridge
eases to those used in forging steamship shafts
and armor plates, .\rmor-plate presses having
a capacity of 14.000 tons are in use.

HYDRAULIC PRESSURE ENGINE. A
motor in which water is made to do work by
means of its pressure only acting on a piston
or plunger reciprocating in a cylinder, or, in
some cases, on a revolving piston similar to
those employed in a rotary steam-engine. In the
case of a turbine the pressure of a column of
water is, in the first instance, employed in giv-

ing motion to the fluid itself, and after this mo-
tion has been produced the energy due to it is

utilized in doing work. In the case of the pres-
sure engine the only pressure expended in giving
motion to the fluid is that needed to make the
water follow the piston and escape from the mo-
tor, and to secure efficiency this piston should be

as small as practicable. This end is most nearly
secured when the pressure is great and the speed
of the engine is low. The first pressure engine
was designed by Sir William Armstrong (q.v.),

and was of the rotary type. This engine was
never actually used, and was replaced by a re-

ciprocating engine designed by the same engineer.

Since Sir William .Vrmstrong's invention a great
variety of hydraulic pressure engines have been
invented, the majority of which are of the re-

ciprocating type. Hydraulic pressure engines are
particularly adapted to the use of high-pressure
water in comparatively small quantities, and
where these conditions prevail they have a con-
siderable field of usefulness, particularly as sec-

ondary motors for operating mechanical con-
trivances, such as the opening machinery for
swing bridges, cranes, hoists, etc. For further
information consult Bodmer, Hydraulic Motors,
Turbines, and Pressure Engines (New York,
1889). See Tt-RBIXE.

HYDRAULIC RAM. Primarily, a device by
which the momentum of water flowing by gravity
in a pipe is utilized to lift a portion of itself

through another pipe to an elevation greater
than the source of supply. The flow of water
in the main or drive pipe is automatically
checked by the closing of a valve at its foot.

When the valve is open the water escapes freely

and flows to waste, but very soon a suflicient

momentum is attained to close the valve. The
confined water then lifts another valve, opening
into an air-chamber mounted over the foot of the
drive-pipe. The water partially fills this cham-
ber, and in so doing compresses the air therein
until the pressure in the chamber just balances
that of the column of water in the drive-pipe.

The valve at the foot of the drive-pipe then
opens, and the process is repeated. The pressure
of the compressed air in the air-chamber forces

the water in the bottom of the chamber out
through a .small supply pipe to the desired ele-

/Ftsifhn when Open

<-.
'Rubber

Pure Water Pipe

^•Waste Valve

BIFE HTDBAUI.IO EAII.

vation. A sniffing valve is provided to supply air

to the chambers to make good the losses due to
absorption of air by the water. Theoretically,

100 gallons of water falling 15 feet would raise

15 gallons 100 feet, and other quantities and
hei.ffhts in like proportion; but some water is

wasted during each cycle, and there is more or
less friction to be overcome, depending on the de-

sign of the ram and the length and diameter of

the pipes. An efficiency of 75 per cent, would
be high. With the increase in the ratio of the

fall nf the drivins water to the elevation to he

overcome, the efficiency decreases, particularly
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when the ratio exceeds 1-12 (i.e. 1 foot fall for

25 fi'ot raised). Wliere the fall is great, llie

wear and toar on the ram is excessive. Some au-

tliorities give the desirable working limit for a
hydraulic ram as IVj to 10 feet fall of drive

water and a lift of not over 250 feet, but with

so great a lift a large proportion of tlie water
will l)e wasted. The ram. as described, was in-

vented by .Joseph Michael dc .Montgolfier, of

France, in 1790; but in 1772 an Englishman
named John Whiteliurst built a machine embody-
ing the same principle, cxccot that the valve at

the foot of the drive-pipe had to be closed by

hand. His device was described in the J'liilo-

S()i>hical Transactions for 1775. Many improve-

ments have been made in the machine of Mont-
gollier, the most important of which, perhaps,

aim to lessen the shock of the operation of the

valves. Springs have been used to that end; the
drive-pipe valve has been counterweiglitcd, and
a portion of the air compressed in the chamber
lias been used to drive a small air-motor, so con-

nected as to aid in the gentle closing of the valve

at each cycle. Anollier improvement is the

equipment of rams so that a supply of dirty

water may be used to lift clean water, either

when flic supply of the latter is scanty, or is nob
available under a sufficient head. Finally, hy-

draulic nuns are used to drive pumps, when they
are properly classed under pumping engines. See
PrMp.s ANM> Pimping M.\cuinebv.

HYDRAULICS. See Htdrodynamics, and
]lYi)RO.sr.\rKS.

HY'DRAZINE, or Amidooen, ILX = H,. A
basic compound of nitrogen and hydrogen, which
may be obtained by heating triazo-acetic acid

with water. Hydrazine hydrate, N.H.HjO. is

a strong reducing agent precipitating metallic

silver and platinum from solutions of their salts.

With acids it forms crvstalline salts, such as the

hydrochlorides, X.H..Hcl. and N.H.2HC1, the
sulphate, N..H,.H,SO„ etc. The hydrogen of

hydrazine may be partly replaced by either hy-

drocarbon groups, such as methyl (CHj), ethyl

(C2H5), phenyl (CjH,). etc.. or organic acid
radicals, such as acetyl (CH,CO), benzoyl (C,
H:.CO), etc. The most important of these organic
derivatives of hydrazine is phenyl hydrazine,

CoH.HN ^ NHj. The benzoyl compounds in-

clude benzoyl-hydrazine. CnH^CO.HN = NH.. and
symmetrical dibenzoyl-hydrazine, C«HjCO.HX=
Nll.COCJf:,. The presence of hydrazine in aque-
ous solutions may be readily detected by the
use of a few drops of benzaldehyde, with which
it forma a yellow crystalline precipitate of ben-

zalazine. C„H„CH.N ^ Nil;.. Compounds of simi-
lar constitution are formed by the action of
hydrazine on other aldehydes. See DlAZO-CoM-
POl'NDS.

HYTJRIDE. A name applied, in chemistry,
to the ciimpnunds of the metals with hydrogen.
Notable hydrides are those of palladium, sodium,
potassium, calcium, strontium, barium, and mag-
nesium. The hydrides have, at least as yet. no
practical value; but when more thoroughly in-

vestigated they will present considerable interest

in connection with the doctrine of valency (q.v).

The term hydride was formerly employed in con-
nection with certain hydrocarbons.

HY'DRIODIC ACID (from ;ii/<ir-ogen -f
lorf-ine) . HI. An acid compound of hydrogen and
iodine, analogous to hydrochloric acid. It may

be prepared by the action of phosphoric acid on
potassium iodide, in its isolate I state, it is a
colorless gas with an odor resembling that of

hydrochloric acid. Usually it is kept in aqueous
solution, and is thus employed in a number of

chemical processes. It decomposes somewhat
easily into its components, hydrogen and iodine,

and by giving up its liydiogen acts as a reducing
agent. The salts of liyilriodic acid are termed
iudides (q.v.). Hydriodic acid is sometimes used
medicinally instead of its salts.

HY'DRIOTAPH'IA, or URN BURIAL. A
quasi-scientific, quasi-religious treatise by Sir

Thomas Browne (1058). Its explanatory subtitle

is: A Discourse of the Sepulchral Urns Lately
Found in Norfolk, which leads to the account of

the rites of burial of various ages, and ends with
an elo(|ueiit disquisition on death and immortal-
ity. It shows an acquaintance with Dante re-

markable for that age, and was greatly admired
by Charles Lamb.

HY'DROBRO'MIC ACID ( from /i;/dro-gen +
fcromine), IlBr. An aciil coiii|iound of hydrogen
and bromine, analogous to hydrorliloric acid. It

may be prepared by the action of phosphoric acid

upon potassium bromide. In the isolated state

it is a colorless gas with an odor resembling that

of hydrochloric acid. Like the latter, it is very

soluble in water, the solution being sometimes
used in synthetic chemistry. The salts of hydro-
bromic acid are termed bromides (q.v.).

HY'DR0CART30NS (from /ii/dro-gen + car-

bon). A class of chemical compounds containing
only carbon and hydrogen. Their commercial
value is very considerable inasmuch as they form
the principal ingredients of petroleum, illuminat-

ing gas, caoutchouc, gutta-percha, essence of tur-

pentine, etc. They are the simplest of the com-
pounds of carbon, and the fundainental ideas of

organic chemistry have been derived largely from
a careful study of their properties and reactions.

They are obtained when various organic sub-

stances are subjected to a process of destructive

distillation, and are subdivided principally into

aliphatic, or fatty, and aromatic hydrocarbons.

Fatty HYDltocARnoNS. These form an impor-

tant class, and arc subdivided into the paraffin,

olefin, and acetylene series.

(1) The Paraffins, or saturated hydrocarbons
of the methane series, are very stable com-

pounds and do not react even with the strongest

acids and alkalies; hence their name, parafTins,

derived from the Latin parum affmis, which
means 'having little aflfinity.' Large quantities

of them occur in nature as petroleum, natural

gas, ozokerite, etc. They are al«o obtained by
the destructive distillation of coal, cannel. shale,

etc. When they are arranged in the order of

their molecular weights, the following 'homolo-

gous series' is obtained:

Mpthnne, CH,, motwiilar woiiitit 16.

Ethane. C,H„, molecnlfir weleht 30.

Propane, CjH,, molpcular weight 44.

Butanpfl. r,H(o, molpciilar wplp:ht B8.

Pentanes, PbHu, molppular wi-i^rht 72.

Hexanes, CnH, 4, molecular WPJKht 86.

Heptanes, 0,11 „, molecular weight 100. etc.

The difference in molecular weight between

any two consecutive members of the series is evi-

dently the same. It amounts to 14. the sum of

the 'weights' of one carbon atom (which is 12)

and two hydrogen atoms (which is 2). To obtain

the formula of any member, we may substitute a
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methyl group, CH3, in place of a liydrogen atom
in the member immediately preceding it. Thus,
by substituting CH3 in place of one H in ethane,
CjH„ we get propane, C.llsCHa or C3II,. The
transformation of ethane into propane may be
actually eti'ected as follows: First, mono-iodo-
ethane (C^HjI) is obtained by substituting one
iodine atom in lieu of one alom of hydrogen in

ethane (C.Hj) ; then mono-iodo-ethane is treated
v.ilh methyl iodide (C'HjI) and metallic sodium.
The iodine is tlius all removed, and the remain-
ing C2H5 group unites with CH3 group to form
the compound propane (CjHsCHj or CjH,).
The first four members of the above homolo-

gous series are liquefiable gases, and each mem-
ber is more easily liquefied than the one pre-

ceding it; the ne.xt eleven members are liquids,

each having a higher hoiling-point than the one
preceding it; finally, the higher members are
solids, each having a higher melting-point than
the one preceding it. The lower members burn
with a pale, scarcely luminous flame; the higher
members give a bright light, and paraffin wa.x,

which is a mixture of solid paraffin hydrocarbons,
is used for the manufacture of candles. The
paraffins are all colorless, chemically inert, and
insoluble in water.
The composition of any single paraffin hydro-

carbon is expressed, of course, by its own molecu-
lar formula. Thus, the formula OjH, shows the

chemical composition of ethane; the formula
CjHg shows the composition of propane, etc. On
the other hand, the composition of the paraffin

hydrocarbons in general is expressed by a typical

formvla, in which algebraic symbols stand for the
numbers of atoms of the component elements.
This typical (genei-al) formula is, Cj, H„„ + -. The
formula permits readily to calculate the number
of hydrogen atoms in any one of the members of

the above homologous series, if the number of

its carbon atoms is given. Thus, if »t = 1, then
2re-f2 = 4, and C„ H j„+2 becomes CH4 (the

formula of methane). The highest member of

the series that is actually known to chemists
contains 60 carbon atoms, and hence, the typical
formula tells us, the number of hydrogen atoms
in the molecule of that hydrocarbon (called hexn-
contane) is 2)!. + 2 = 2 X 60 -f 2 = 122, and its

molecular formula is therefore CmH,;,. It is a
well-known fact that compounds exist which have
the same chemical composition and yet differ in

their physical and chemical properties. Such
compounds are termed 'isomeric,' and their nni-

tual relations are explained on the assumption
that the atoms in their molecules, though the
same in kind and number, are differently

grouped. In the above homologous series, the
first three members have no such isomers, i.e.

only one variety of each could be obtained; the
fourth membcT, butane, has two isomers (called
butane and isobiitnne) ; the fifth member, pen-
tane. has three isomers; the sixth, hexane. has
five isomers, etc. The higher the molecular
weight, the greater the number of isomeric for-

mulas which could be constructed according to
the structural theniy. Not all of these theo-

retically possible hydrocarbons have been ac-

tually prepared in Ihe laboratory. Most of them
have no practical value and are interesting only
inasmuch as they go to prove the validity of thij

'structural theory' of compounds; but the num-
her of cases of isomerism in which the theory
has been found to hold true is so great that

chemists are no longer anxious to obtain new
proofs by artificially producing all of the pos-

sible isomeric compounds. See Cabbon Com-
pounds.

(2) The Olefins, or hydrocarbons of the ethy-

lene series, have the characteristic property of

directly taking on bromine and other elements
to form additire products. This shows that the

combining capacity of the carbon contained in

them is not completely satisfied by their hydro-
gen ; so they are said to be 'unsaturated com-
pounds.'

When arranged in order of their molecular
weights, they form the following homologous
series

:

Ethylene, CaH.,. moU-cMilar weiprht 28.

Propylene, CgHg, raoleoular weight 42.

Butylenes, C^Hg, molecular weight 56.

Amylenes, CgHjo, molecular weight 70.

Hexylenes, CaHij. molecular weight 84, etc.

In this series, too, each member contains one
carbon and two hydrogen atoms more than the
member immediately preceding it; that is to say,

the difference in molecular weight between any
two consecutive members of the series amounts
to 14. Here, too, as in the paraffin series, a cer-

tain amount of regularity is found in the varia-

tion of the physical properties of the compounds
on passing up the series. The first four mem-
bers are gases, and each one is more easily lique-

fied than the one preceding it. He.xylene and the
following 13 members are liquids, each one boil-

ing at a higher temperature than the one pre-

ceding it. The higher members are solids, and
each one has a higher melting temperature than
the one preceding it. The olefins are colorless

and insoluble in water. They contain a high
percentage of carbon and burn with a luminous
ilame.

The composition of all the olefins is expressed
by the typical formula of the series. C H,^.

The ratio of the numbers of hydrogen and car-

bon atoms is the same throughout the series;

showing that the different members of the series

have all the same percentage composition. They
are, however, not isomeric, in the ordinary' sense

of the term ; for their molecules evidently con-

tain different numbers of atoms. Thus ethylene
(C,H, ) contains two carbons and four hydro-
gens; propylene (C.H,), three carbons and six

hydrogens, etc. But, beginning with butylene,

each single member represents several compounds
which nuist he considered as isomeric, since they
have precisely the same molecular composition
and yet differ in their properties. The struc-

tural theory lets us foresee the existence of three
isomeric butylenes. five amylenes. thirteen hexy-
lenes, etc. Again, as in the parnffin series, the

higher the molecular weight, the greater the

number of isomers possible, according to both
theory and experience.

Nascent hydrogen adds itself readily to the

olefins (unsaturated), yielding hydrocarbons of
the paraffin series (saturated).

(3) The Arrttilenc Tltidrncnrbotifi. when ar-

ranged in the order of their molecular weights,
form the following homologous series:

Acetylene. C2H2. molecular weight 20.

Allylene. C3H.1, molecular weight 40.

Crotonylene. C4H6. molecular weight 54, etc.

Like any other homologous series, the acety-

lene series presents a certain amount of regu-

larity in the variation of the physical properties
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of the compounds with increase of their molec-

ular weight.

Tlie ntetylonca are unsaturated; in fact,

'doubly unsaturated' compounds (see Acetv-
lene), as is shown by their tapaeity for taking

on broniim- and other elements to form additive

products. The acetylene hydrocarbons burn
with a very smoky tiamc, unless by some method
enough o.\ygon is supplied to burn up completely

the large amount of carbon they contain. The
general formula of the scries is C„H;„_.. Xasccnt
hydrogen adds itself readily to tlio acetylene

hydrocarbons, yielding still unsaturated hydro-

carbons of the ethylene series.

Aromatic HYr)ROCABBONS. The principal

groups into which these hydrocarbons are sub-

divided include the Benzene series, the yaphlha-
lene series, and the Anihraeenc scries. The
typical formulas representing these three series

are. respectively, C„ ir.„_o. C„II:„_,:. and
C„H. „_„. Other hydrocarbons, not included in

these series, are represented bv the formulas
C„H,„.., C„n,„_,„ C„U.„_«, etc.; but these

are not important enough to be mentioned here.

The most important members of the benzene
series are benzene (C«H,), toluene (C,H,), and
xylene (CjHio)- The most impurtant substance

of the naphthalene series is naphthalene itself

{C,;>H,); that of the anthracene series, anthra-
cene (C„li,o). All these are described in special

articles. Sulhce it to mention here that the chief

source of aromatic hydrocarbons is the coal-tar

(q.v. ) obtained as a byproduct in the manufac-
ture of coal-gas. and that it is prinei|>ally from
these hydrocarbons that innumerable artificial

(lyestufTs. drugs, etc., are now made on a very
large industrial scale. Sec also C.vrbon Com-
poiNns.
The hydrocarbons should not be confounded

with the 'carbohydrates,' like sugar, starch, or
cellulose, which contain besides carbon and hy-
drogen also oxygen.

HY'DROCELE (Lat.. from Gk. vdpuKi/?.l, hy-
drokclv, from Ci'cjp, hi/dor, water + Kr/Ai/, ki'lC,

tumor). The medical terra for dropsy of the
tunica vaginalis, a serous membrane or sac in-

vesting the testes. Hyilrocele occurs as a smooth,
pear-shaped swelling, fluctuating when pressed,

devoid of pain or tenderness, but sometimes caus-

ing a slight uneasiness from its weight. The
quantity of serous fluid in the sac is usually
from (i to 20 ounces, but it occasionally exceeds
100 ounces. Hydrocele may occur as a result of

acute inflammation, but it most commonly comes
on without any apparent local cause. It is most
frequently met with about or beyond the middle
period of life, and gcner.TjIy in jx-rsons of feeble

power, or with a tendency to gout ; sometimes,
however, it occurs in young children, either in

the same form as in adults, or as what is termed
congenital hi/drocelc, when the communication
between the tunica vaginalis and the abdominal
peritoneum is not obliterated, as it normally
should be. Palliative treatment consists in the
use of suspensory bandages, .strapping, and tap-

ping with a fine trochar. Tapping seldom gives
more than temporary relief, the swelling usually
regaining its former bulk in three or four months.
A cure is sometimes eTected after tapping by the
injecting of irritating substances, such as tincture
of iodine and carbolic acid. Tlie only certain
method of cure, however, consists in excision of
the tunica vaginalis.

HYDROCEPH'ALUS (Nco-Lat., from Gk.
uSpoKntiaKof, lii/dicil.t plialon, water in the head,
from tSSup, htjdur, water -+- K«paX-lt, kepliair,
head). A collection of serous fluid in the cra-

nium. If it is within the ventricles of the brain,

the condition is known as internal hi/drocei>liulus.

If beneath the arachnoid membrane, external
hydroeephalns. The disease may be primary,
being then usually tuberculous in origin, or it

may follow sonic other disease, in which case it

is termed secondary. Three types, the uculc, the
chronic, and the eungenilal, are descrilH'd. Hydro-
cephalus may occur in children or in adults as
a sccondarj' lesion resulting from meningitis. In
such cases, the bones of tlie skull having imited,

there is much less opportunity for distention.

Acute llvniiocEruAi.is. This is u?ually a
sudden disease, marked by an acute collection of

fluid within the skull, internal or external to

the brain ventricles. H may be primary or
secondary to such diseases as whooping cough,

heart disease, rachitis, tumors within the skull-

cavity, or acute fevers, such as pneumonia or

typhoid. The symptoms are various, much de-

pending on its cause. The most characteristic

symptoms are those due to the pressure on thi»

brain. In addition to the enlargement of the

head, there may be much restlessness, inability

to sleep, nausea and vomiting, paralysis or con-

vulsions. The pupils are apt to be unequal and
sluggish. In the .severer cases pressure upon the
brain causes death.

CiiBOMC Hydrocephalus. This may follow

an acute attack, or the disease may begin very
insidiously. The symptoms again are those due
to pressure. The fontancUes in the skull are apt
to bulge, the eyeballs protrude somewhat, the
blood-vessels on the outside of the head are apt
to be swollen and prominent. Headache is com-
mon. A peculiar sidewise shifting movement of

the eye, tcriiied nystagmus, is very constant, and
crossed eyes are not uncommon, 'ihere is usually
much restlessness, and if the patients live they
are apt to be dull mentally or idiotic. Some
of the.se patients live to middle age. but most of

them die young. The treatment requires the
greatest medical and surgical skill.

Congenital Hvorocephalus. The distention

may be so slight at birth as to be scarcely evi-

dent, or the distention may be considerable, or
so advanced as to preclude the birth of a living

child. After birth the progress of the disease

may be gradual or rapid. The lateral ventricles

usually show the greatest distention, although
all the ventricles may be involved as well as the
central canal of the cord. The condition of the
brain-tissue depends entirely upon the amount
of pressure. It may be little difTerent from
normal, or the convolutions may be flattened, or
the hemispheres may he reduced to a thin biycr

under the dura mater. The brain-tissue itself

is apt to be soft and flabby, and the base of the
brain is usually less atTected than the hemi-
spheres. The openings between the bones of the
.skull are large in size, the bones thin, and tend-
ing to bulge forward, making the forehead promi-
nent.

HYDROCHARIDE^, hi'drft-ka-rld'ft-e, or

HY'DROCHARTDA'CEiE. An order of aquatic
plants. Sec \allisnkbia.

HYDROCHLOrRIC ACID (from hydrogen
{ chlorine), or Miriatio .Vcid. HCI. ..\ gas-
eous compound of hydrogen and chlorine, the
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aqueous solution of which is extensively used
in the arts. It was known to the alchemists,
who refer to it as spiritus salis; Glauber pre-

pared it by treating common salt with sulphuric
acid. Priestley obtained it similarly and called
it marine acid air. Lavoisier introduced the
view that all acids necessarily contain oxygen,
and hence hydrochloric acid was for years be-

lieved to contain oxygen. About 1810 .Sir

Humphry Da\-y had established the elementary
nature of chlorine, and hence the true nature
of its hydrogen compound—hydrochloric acid;

and within ten years the correctness of his re-

sults became generally recognized. ( See Chem-
istry.) Hydrochloric acid occurs in the ex-

halations from active volcanoes, especially from
Vesuvius and the fumaroles of Hecla. It is also

a constituent of the waters of certain South
American rivers that have their source in the
volcanic districts of the Andes. Also it is a
constituent of the gastric juices in man and
animals, and plays an important part in the
digestive process. When sodium chloride (com-
mon salt) is decomposed by heating with sul-

phuric acid, as in the .Le Blanc process for

making soda, sodium sulphate (Glauber's salt)

remains behind, while gaseous hydrochloric acid
is evolved. The acid was formerly allowed to

pass off into the air, and naturally had a very
injurious effect on the vegetation in the vicinity

of the manufacturing establishments. At pres-

ent the acid vapors are carefully collected, and
thus hydrochloric acid constitutes an important
byproduct of the manufacture of soda.

Hydrochloric acid is a colorless gas, with a
pungent odor and taste, and fuming strongly in

the air. On the application of pressure and cold

it can be condensed to a colorless liquid ; but the
commercial product is usually dissolved in

water. The commercial acid is generally colored
•by the presence of some iron ; it also usually con-

tains arsenic and sulphuric acid, from all of

which impurities it may be freed by distillation.

The acid is used in preparing tne chlorides of

various metals, for extracting phosphates from
bones, in dyeing and tissue printing, and in the
manufacture of coal-tar colors. For works on
hydrochloric acid, consult the various books on
the manufacture of soda ash.

C'lii.oRinES. The salts of hydrochloric acid are
termed chlorides. By far the most important of

these is the chloride of sodium or common salt,

which is described in a special article. Very
similar to it is the chloride of potassium, KCl,
which occurs extensively (combined with mag-
nesium chloride) in the mineral carnallite, and
in smaller quantities in sea-water. It is manu-
factured from carnallite, and is purified by re-

crystallization from water. The chloride of

aluminum, Al.Cl,,. is obtained by treating alumi-
num oxide with charcoal in a current of chlorine.

It is readily soluble in water, alcohol, and ether,

but on evaporating its aqueous solution it com-
bines with water to form aluminum hydroxide
and free hydrochloric acid. Aluminum chloride

is largely used in organic chemistrj- in the so-

called Friedel and Crafts reaction. { See Fbiedel. )

For other chlorides, see Baru'M ; Calomei. :

Gold; JIanganese; MERcmic Chloride; and
Sal Ammoxwc. See also Bleaching-Powder.

HY'DROCOR'ALLFNA (Xeo-Lat. from Lat.
hydrn. water-snake -f corallinu.t, coral-red, from
coralium, coral). An order of Hydromedusse, in-

cluding the important Paleozoic family Stroma-
toporida;. See C(ELEXter.\ta ; Hydbozoa.

HY'DROCYAN'IC ACID (from hydro-gen +
cyan-ogen), UCX, or HCy. A chemical com-
pound often called prussic acid, from its having
been first obtained bj- Scheele in 1782 from the
substance known as Prussian or Berlin blue.
Hydrocyanic acid is of equal interest to the
chemist, the physician, and the toxicologist. The
pure anhydrous acid is a limpid volatile liquid
of a strong, penetrating odor resembling that of
peach-blossoms or oil of bitter almonds. At low
temperatures it solidifies to a crystalline mass
that melts at — 15" C. ; at 18° C. it has a spe-

cific gravity of 0.097, and it boils at 26° C.
(78.8° F.). Its volatility is so great that if a
drop be allowed to fall on a piece of glass, part
of the acid becomes frozen through the cold pro-
duced by its o«Ti evaporation. It burns with a
pale-blue flame, reddens litmus paper slightly
( its acid properties being feeble ) , and is very
soluble in water and in alcohol. In the anhy-
drous state it is not affected either by the action
of air or by that of light. In the presence of
moisture, however, it is decomposed with forma-
tion of a brown substance kiiown as azulmie
acid. If its aqueous solution is e.xposed to light,

decomposition rapidly takes place, with formation
of a number of different substances, including
ammonia, formic and oxalic acids, etc.

Hydrocyanic acid is made by heating yellow
prussiate of potash (potassium ferrocyanide)
with dilute sulphuric acid, the reaction taking
idace according to the following chemical equa-
tion :

2K.Fe(CX),+ 3HjSO. =
Potassitim Sulphuric

ferrocyanide acid

6HCN + FeKjFe (ON ) , + SK^SO.
Hydrocyanic Potassium-iron Potassium

acid ferrocyauide sulphate

In this manner a more or less dilute solution
of hydrocyanic acid is obtained, and by fractional

distillation and drying over calcium chloride, the
anhydrous acid may be prepared. An aqueous
solution of hydrocyanic acid may also he obtained
by shaking silver cyanide with dilute hydro-
chloric acid. Hydroc}'anic acid occurs, both free

and in combination, in various plants, and it is

readily produced by macerating bitter almonds
or cherry kernels with water. Bitter almonds,
as well as many other vegetable products, con-

tain a glucosido called amiifidalin. and a peculiar
ferment called emulsin. When brought into con-
tact with water, the amygdalin is acted on by
the emulsin, hydrocyanic acid being formed
along with other substances, according to the
following equation:

CsH^NO,, + 2H.0 = HCN -f CH.O + 2C.H„0,
Amygdalin Hydrocyanic Denial- Glucose

acid debyde

The dilute acid of the U. S. Pharmacopoeia
contains 2 per cent, bj' weight of anhydrous
hydrocyanic acid; while what is known as
"Scheele's Prussic Acid" contains from 4 to 5
per cent, of the absolute acid. The presence of
hydrocyanic acid in solutions may be best proved
by one of the following methods:

(II To the solution in which the presence of
hydrocyanic acid is suspected, caustic potash is

added to strongly alkaline reaction, then a few
drops of ferrous sulphate are added, and heat is
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applied; the solution is now acidilied with liydro-

cliliiiie luid, and some ferriu ehlnride is lidded.

If h.vdroejunic acid was present in the original

solution, a precipitate of Prussian blue, or at

least a blue coloration, is produced.

(2) A few drops of aMiiiioniuni sulphide are

lidded to the susjiected liquid, and the nii.xture

is evaporated un the water-bath; the dry residue

is moistened with ferric cliloridc. wlien, if liydro-

cyanic acid was present in the original solution,

an intense red coloration is produced.

The quantity of hydrocyanic acid in a solution

may be determined by adding to the latter a
solution of silver nitrate, separating the precipi-

tated cyanide of silver by filtration, washing,
drying, and weighing. The amount of hydro-
cyanic acid may be readily calculated from the

weight of silver cyanide found. We are indebted

to the Italians for the introduction of hydro-
cyanic acid in the materia medica. There are

nc cases in which it is so serviceable as in those

alfections of the stomach in which pain is a
leading symptom, as in gastrodynia, water-brash,

and in cases of intense vomiting. It is also use-

ful in allaying spasmodic cough, and has been
emploj'cd with advantage in chronic skin-
diseases, to allay pain and irritation, no matter
what the cause. A mixture of one part of the
dilute acid (of 2 per cent, strength) with about
48 parts of water forms a good lotion.

Hydrocyanic acid is one of the most energetic
poisons, and is frequently employed both in mur-
der and suicide. A single drop of the pure acid
causes instant death if placed inside the eye.

When a small poisonous dose (about half a dram
of the 2 per cent, acid) has been taken, the first

symptoms are weight and pain in the head, with
confusion of (liought. giddiness, nause.t (ami
.sometimes vomiting), a quick pulse, and loss of

muscular power. If death result, this is preceded
by tetanic spasms and involuntary evacuations.
When a large dose has been taken (as from half

an ounce to an ounce of the 2 per cent, acid),
the symptoms may commence instantaneously,
rnd it is seldom that their appearance is delayed
beyond one or two minutes. The patient is in-

sensible; his eyes are fixed, the pupils are
dilated and unaffected by light; the limbs are
flaccid, and the skin is cold and clammy; the
respiration is slow and convulsive, and the pulse
is imperceptible.

Hydrocyanic acid causes paralysis of the heart,
of the respiratory M-ntre, and of tlie vasomotor
centre in the medulla. The spinal cord. too. is

paralyzed shortly before death. The immediate
cause of death is. in most cases, obstruction of
the respiration ; but in some cases it lies in stop-
page of the heart's action.

Where the fatal action is so rapid antidotes
are of comparatively little value. Chlorine, am-
monia, peroxide of hydrogen, cold affusion, and
artificial respiration are the most important
agents in the treatment. Cold affusion on the
head, neck, and down the spine is a valuable
remedy, and it is asserted that its efficacy is

almost certain when it is employed before the
conv\iIsive stage of poisoning is over, and that it

is often successful even in the stages of insen-
sibility and paralysis. One-fiftieth grain of atro-
pine should be injected subcutaneously. Artifi-

cial respiration should never hp oniittrd.

Among the compounds of hydrocyanic acid may
be mentioned the cyanides of potassium and mer-

cury. The more important ferrocyanides and
fcrricyanides are described in the articles on
liydro-ferrocyanic and hydro-ferricyanic acids

(qq.v.).

I'otassium cyanide is an extremely poisonous
white crystalline substance soluble in water, but
insoluble in absolute alcohol. It may be melted
without undergoing chemical decomposition; its

aqueous solutions, however, readily decompose
on boiling. It is made on a large scale by heat-

ing yellow ]>russiate of potash (potassium ferro-

cyanide), the decomposition of the latter taking
place according to the following equation:

K.Fe(CN'), = 4KCX + FeC, -f N,
Potassium Potassium Iron

ferrocyanlde cyautde carbide

The cyanide is separated from the carbide of

iron formed along with it, by filtering through
hot porous crucibles. Potassium cyanide i.s

largely employed in extracting gold and in

electroplating. In the molten .itate it acts as a
powerful reducing agent, readily setting free

metals from their oxides; for example, lead oxide

is reduced by it according to the following equa-

tion:

PbO -f KCN = Pb -f KCNO
Mercuric Cyanide, Hg(CX)j. may be obtained

by heating potassium ferrocyanide with mercuric
sulphate in water, or by dissolving mercuric
oxide in aqueous hydrocyanic acid. It is a color-

less substance of a bitter metallic taste, and is

moderately soluble in water and in alcohol.

When heated it decomposes into metallic mer-
cury and cyanogen gas. It is very poisonous,

but is. in highly dilute solution, sometimes use-

ful in syphilis and diphtheria.

HYDRODYNAMICS (from Gk. Mup. hy-

dOr, water -j- I'liia/xi^, dynamis, power, from
iii'aaSiu, dynasthiii, to be able). Strictly speak-

ing, that branch of mechanics which is the ap-

plication of dynamics to liquids; it should there-

fore iiiclud.T both the statics and the kinetics

of liquids; that is, a study of their properties

both when they are in equilibrium and wlien

rot. In general, however, the former phenomena
are treated separately under hydrostatics (q.v.),

leaving for hydrodynamics simply the phenomena
of kinetics. Further, although gases arc easily

compressed, while liquids are not. yet, if a gas

is flowing slowly and without great fivictuations,

it will have properties closely resembling those

of a flowing liquid. Consequently hydrody-
namics also includes most of the phenomena of

the kinetics of gases. If a liquid is flowing

regularly through a tube of an irregular cross-

section, or if a gas is flowing slowly and regu-

larly through such a tube, the mass of the fluid

which passes each point in the tube in a given

time must be the same; otherwise there would
be a state of compression or rarefaction some-
where in the tube; it follows, then, that where
the tube is narrow the velocity must be large,

and conversely, like a river flowing first through
a lake and then through a narrow channel. If

the velocity at any point in the tube is greater

than at another, it shows that there must be a
force acting in the direction from the second
point toward the first, so as to increase the
velocity of the moving fluid; hut the force must
always be produced by a fall in pressure, and so

the pressure at the second point is greater than
at the first. It follows, then, that in a fluid
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flowing in a steady state where the velocity 13

small the pressure is large, and conversely if

friction is supposed to he excliuled. This general
principle is illustrated by the 'ball nozzle,' the
injector of a boiler, the common atomizer, the

'ball in the fountain' experiment, and many
others. If a fluid is flowing through a long pipe,

e.g. water or gas in city mains, there is of course
always a great amount of friction between the
moving fluid and the layer that sticks to the
tube. Owing to this, the pressure decreases along
the pipe, and the velocity of flow is decreased
also.

If an opening is made in the side of a vessel

containing a liquid, the latter will make a jet

out into air. If the opening is a small one in

a thin wall, it may be observed that the cross-

section of the jet a short distance from the wall
is less than that of the opening itself: this

place of smallest cross-section is called the 'vena
contracta.' If a quantity of liquid of mass m
escapes having a velocity t', its kinetic energy
is i/imu'. This energy is evidently due to the
fact that the effect inside the vessel is just as

if these ni grams had been taken oflf from the
free surface; and so. if the centre of the opening
is at a depth h below the free surface, the m
grams have lost an amount of potential energy
mgh. Therefore

mgh= imv^i
or v^ = 2f/h.

This value of the velocity of eftlux was first

tleduced by Torricelli, the pupil of Galileo. This
theorem may be stated in a slightly diff'erent

way. The liquid is forced out owing to a differ-

ence of pressure on the two sides of the opening
equal to pgh. (See Hydrostatics.) Calling this

diff'erence of pressure P, the formula for v' be-

comes

In this form it may be applied to the rate of

escape of a gas from a vessel through a small
opening in a thin wall. It is seen that the
square of the velocity of efllux varies inversely
as the density of the gas and directly as the
pressure forcing the gas out, that is as the difl'er-

cnee of the partial pressures of that particular
gas on the two sides of the opening, regardless
of what other gases are present or what their
pressures are. (See Effusion.) If the escape
of the fluid takes place through a thick wall or
throujrh a tube, the phenomena are entirely
diff'erent, owing to friction. It is ob.served that the
rate of escape is independent—within certain
limits—of the material of the tube, showing that
there is a layer of the fluid adhering to the
inner walls of the tube, thus forming a tube of
the fluid through which the flow takes place.

The following formula has been found by experi-
ment to hold approximately for capillary tubes:

»' = 6V'

nhere r is the internal radius of the tube, I is its

length, and 7; is a constant.
If an obstacle is placed in a stream of liquid

or of gas, it experiences certain forces. One of

the most interesting cases is that of an oblong
solid in a fluid stream ; it will tend to place itself

with its length at right angles to the current.

This is illustrated by the fact that when a small
piece of paper falls it does not do so edge down,
but face down ; if a coin is dropped in water, it

falls face down, 'wabbling' as it sinks. (See
Projectile.) Other cases of fluid motion are
too diflicult for discussion here. It should be
noted, however, that there are two great divisions
of such motions: irrotational and rotational. The
former is such that, if a small portion of the
fluid were suddenly solidified and freed from the
rest of the fluid, it would have simply motion of

translation, no rotation. The latter is such that
if a small portion of the fluid were suddenly
solidified and freed from the rest of the fluid, it

would be spinning round a definite axis. It
was proved theoretically by Lagrange that if a
certain portion of a perfect fluid free from
viscosity was set in irrotational motion, it would
never have its character changed (if certain con-
ditions are satisfied, as they would be in gen-
eral). Helmholtz has proved, further, that if a
portion of a perfect fluid is moving rotationally,
it will always do so; and that it is as impo.ssible

to produce this motion in a perfect fluid as it

is to destroy it. He showed, too, how lines can
be imagined drawn in the fluid so that at each
of their points they coincide with the axis of
rotation of the portion of fluid at that point.
Such a line is called a 'vortex-line;' and a solid
tube made up of such lines is called a 'vortex.'

A vortex once existing in a perfect fluid moves
through it, keeping its identity, i.e. always being
made up of the same particles and preserving
certain other properties. If two vortices were
to collide they would rebound, being perfectly
elastic. It is possible to devise many forms of
vortices which are stable and can keep their gen-
eral shape. Many of the properties of vortices
can be imitated by smoke-rings, but the air is. of
course, not a perfect fluid, and so the vortices do
not persist.

HY'DRO-FER'RICYANIC ACID ( from
hydro-gen -\- ferricyanic) , H3Fe(CX)a. A brown
crystalline substance obtained by decomposing
potassium ferrieyanide with dilute mineral acids,

in aqueous solution.

Potassium ferrieyanide, or red prussiate of
potash, K,Fe(CX)„, is a dark-red soluble crys-

talline salt obtained by passing chlorine-gas into
solutions of potassium ferrocyanide (see Hydro-
FERROCY.\xic Acin), the transformation of the
latter taking place according to the following
chemical equation

:

K.Fe(C]Sr), + a = K,Fe(CN), + KCl
Potassium
ferroo.vanide

Potassium
ferrio.vanide

Potassium ferrieyanide is used principally for

making Turnbuil's blue, or ferrous ferrieyanide,

Fe,[Fe(CN)ol;, which is prepared by mixing po-

tassium ferrieyanide with ferrous salts in aqueous
solution.

HYDRO-FERROCYANIC ACID (from 7.;/-

dro-gon + fcrrocjifitiic) . H,Fo(('X),. A white

crystalline substance readily soluble in water and
in alcohol. If exposed to the air. it soon as-

sumes a blue coloration. It m.iy be obtained in

the free state by decomposing an aqueous solu-

tion of its potassium salt with dilute mineral
acids.

The ferrocyanide of potassium, K.Fe(CN),-l-
SH,0. often called yellow prussiate of potash, is

a yellow crystalline substance produced when a
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solution ul' potussiuni cyanide is boiled with fer-

rous hydroxide,, the reaction lakiiij^ place accord-

ing to the following chemical equation:

OKCX -f Fe(OH), = K<Fe{CX). + 2K0H
C.vniildpof I'lrrniiH Potiuwlum Caustic
iJotosHluui liydroxlile ferroc.vuulde potash

On a large scale, potassium ferrocvanide is made
from animal refuse, such as dried blood, hair,

horn-shavings, etc. These products are charred

and then heated to a high teiiiperature with

scrap iron and crude potash, liy this process

the potassium carbonate contained in crude

potashes combines with the charcoal and nitrogen

of the refuse, and yields potassium cyanide; on
the other hand, the scrap iron combines with
the sulpluir likewise contained in crude potash,

forn\ing sulpliide of iron; and when potassium
cyanide combines with iron sulphide, potassium
ferrocyanide is produced. The chemical trans-

formation taking place during this manufactur-
ing process may, therefore, be represented by the
following equations:

1. KjCO, + 4C + 2N = 2KCN + 3C0
Potassium CarboD Nitrogen Cyanide of Carbon
carbonate potassium mon-

oxide

2. GKCN -f FeS = K.Fe(CX), -f K,S
C.vani<io of Sulphide Potassium PotasHlum
potassium of iron ferrocyanide sulphide

l^arge quantities of potassium ferrocyanide are

at present made also from one of the byproducts
of the manufacture of coal-gas. When coal is

heated out of contact with air, part of its nitro-

gen is obtained in the form of ammonium
cyanide. Jn the manufacture of illuminating
gas the cyanogen thus produced is for the most
part retained by the iron oxide used in purifying
the gas. and when tlie iron oxide has become use-

less for the latter purpose, it is employed in mak-
ing potassium ferrocyanide after another valuable

product, ammonium sulpho-cyanate, has been ex-

tracted from it with warm water. The mass re-

maining behind is mixed with lime and heated

with steam; the ealciiim ferrocyanide thus pro-

duced is first transformed into potassium-calcium
ferrocyanide K;CaFe(('X)o, by boiling witli po-

tassium chloride; finally, potassium ferrocyanide

is obtained by heating the potassium-calcium salt

with caustic potash.

Potassium ferrocyanide is extensively used for

the manufacture of cyanide of potassium and of

Prussian blue, as well as for a variety of other

purposes.
Prussian hJiie, or Berlin blue, ferric ferro-

cyanide, Fe,[Fe(CX),l, , is obtained by mixing
potassium ferroeyanide with ferric salts, in

aqueous solution.

HYDROFLUORIC ACID (from /ii/cfro-gen

+ fluorine). IIF. An acid compound of hydro-

gen and fluorine, analogous to hydrochloric,

hydrobromic, and hydriodic acids. It may be
prepared by the action of sulphuric acid upon
cryolite (q.v.) in an appropriate apparatus made
of lead or of platinum. It may thus be readily

obtained in liquid form, or rather in the form of

an aqueous solution. The anhydrous acid may
be obtained by heating acid potassium fluoride.

As thus prepared, hvdrnfluoric acid is a colorless

liquid, boiling at l6.5»C. (67.1°F.). Its vapors
are exceedingly poisonous, and the liquid itself,

even when mixed with more or less water, causes
swellings on the skin that heal with extreme
difficulty. Great care must therefore be taken

in working with the acid. Solutions of hydro-
lluorie acid are used in analytical chemistry for

breaking up minerals that are insoluble in strong
hydrochloric and sulnhuric acid; another way of
breaking up such minerals consists in fusing
them with the carbonates of sodium and potas-

sium, but then, of cour.se, the umounts of these
metals in the mineral cannot be determined, and
hence it is usually necessary to treat a separate
portion of the mineral with hydrofluoric acid.

Jlydrolluoric acid dissolves glass, foniiing hydro-
Ituosilicic acid (HjSiF,) with its silica, hence its

use for making etchings on glass, the acid being,

for this purpose, often replaced by its ammonimu
and certain other salts. (See Etching.) The
acid is now often kept in bottles made of a wax-
like substance called 'ceresinc.'

HY'DROFLU OSFLIC'IC ACID. See IIy-

DHOFi.rdUic Aciii.

HY'DROGEN (from Gk. Hup, hyddr, water
"t" -yc'K, •f/(H'".s', producing, from yiyvcadai,

ijigncslhai, to become). A gaseous element, dis-

covered in 17<i(i by Cavendish, who called it

'inflammable air.' Paracelsus had already ob-

tained hydrogen by treating iron with dilute

mineral acids. But the existence of gases es.sen-

tially difl"erent from air was not generally recog-

nized until about the middle of the eighteenth
century, and the properties of hydrogen gas were
not dclinitely known before the researches of

Cavendish. Lavoisier recognized its elementary
nature, and gave it its present name. In the
free state, hydrogen is found in the exhalations
from volcanoes, in the gases issuing from the
salt beds at Stassfurt and Wieliczka, in gases
given oil' by oil-wells, in the intestinal gases of
animals, etc. The spectroscope reveals its exist-

ence in the atmosphere of the sun and of many
stars, and it has been found 'occluded' in 7neteor-

ites. In combination it occurs as water, of
which it forms very near one-ninth by weight,
and as a constituent of almost all organic mat-
ter. It may be obtained by the electrolysis of
acidulated wator: by the action of sodium, potas-

sium, and certain other metals on water; by
passing steam over red-hot iron wire, etc. But
the most convenient method, and the one gen-
erally emploved. consists in allowing dilute
hydrochloric acid, or preferably dilute sulphuric
acid, to act on metallic zinc. Owing, however,
to the impurities ordinarily present in zinc, as
well as in mineral acids, the hydrogen thus ob-

tained is impure and has a disagreeable odor.

A large percentage of hydrogen is contained in
ordinary coal-gas, in which it is formed as a

• product of the destructive distillation of coal
(organic matter). JIuch hydrogen is also con-
tained in ordinary water-gas, in which it is

formed by the action of red-hot coal on water-
vapor.

Hydrogen (svmbol H; atomic weight—either
1, the standard of atomic weights, or 1.01, when
the figure 16 for oxygen is adopted as the stand-
ard; see Atomic Weights) is a colorless, taste-

less, and odorless gas. whose critical temperature
is —234.5°C.. the critical pressure being 20 at-

mospheres (."JOO pounds to the square inch). It

was first solidified in 180!), by causing it rapidly
to evaporate when in the liquid state. In the
gaseous state, it is the lightest substance known,
l>eing fourteen and one-half times lighter than
atmospheric air. and about 2.'>fl.000 times lighter

than the mineral platiniridium. One liter, at
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0° C. and under normal atmospheric pressure
(760 millimeters of mercury), weighs .08!)5228'.)

gram. In accordance with the atomic and
molecular theory, the molecule of ordinary
gaseous hydrogen is assumed to consist of two
atoms, and is therefore usually represented by
the formula H^. The gas burns in the air with
a non-luminous flame of very liigh t<?mperaturc,
combining with the oxygen to form water. When
pure, though it cannot support animal life,

hydrogen is not poisonous, and when mixed with
a sufficient quantity of oxygen or atmospheric
air, may be inhaled for some time without incon-
venience; but it weakens the voice, and renders
it higl»-pitched. Hydrogen gas is capable of be-
ing absorbed by certain metals, such as iron,
phitinum, and especially palladium. Graham,
who studied this phenomenon, maintained that
when tlius 'occluded' hydrogen assumed a true
metallic form, and named that form of the ele-

ment hydrogenium. Troost and Hautefeuille,
too. believed that hydrogen is capable of forming
alltti/K with metals, and some of the alloys ob-
tained by them were found to have the composi-
tion of true chemical compounds ; for example,
the hydride of sodium, Na,H, and the hydride
cf potassium, KjH. If this is true, then hydro-
gen cannot be assumed to be invariably univ-
alent in its compounds. ( See Valency. ) At
ordinary temperatures, hydrogen is chemically
inert toward most of the other elements; with
chlorine, however, it combines gradually in dif-

fused, and with explosive violence in direct, sun-
light. Its mixture with double its volume of
oxygen explodes violently if ignited ; the explo-
sion is somewhat less violent if instead of two
volumes of oxygen, about tw-o and a half volumes
of air are mixed with one volume of hydrogen.
At elevated temperatures, or when in the nascent
state (i.e. while being formed, say by the action
of dilute acid on zinc), hydrogen is a powerful
reducing agent, i.e. it readily abstracts oxygen
from compounds or adds itself to them. Nascent
hydrogen is thus often employed in the prepara-
tion of organic compounds from given materials.
With oxygen, hydrogen forms two different com-
pounds: water, H,0, and hydrogen peroxide,
HjO, . With sulphur it combines directly, at the
boiling temperature of the latter, forming sul-

phureted hydrogen, H2S. The ordinary com-
pound of hydrogen with nitrogen is ammonia,
NH3; another compound of hydrogen and nitro-
gen, termed hydrazine, has the formula N;H,

.

Hydrochloric acid, HCl, is the compound of
hydrogen with chlorine, the two elements com-
bining, as stated above, under the influence of
sunlight at ordinary temperatures. At some-
what elevated temperatures, hydrogen similarly
comfcines with the vapors of bromine and iodine,
forming, respectively, hydrobromic acid, HBr,
and hydriodie acid, HI. For the compounds of
hydrogen with phosphorus, see Phosphorus.
For its compounds with carbon, see Hydrocab-
BONS.
Among the ordinary uses of hydrogen may be

mentioned its use for the production of "high

temperatures, as in the ordinary oxy-hydrogen
flame. In ordinary illuminating gas, hydrogen
acts as a diluent for the light-giving constituents,
and its combustion yields much of the heat with-
out which- the flame could not be luminous. On
account of its great lightness, hydrogen is used
to give buoyancy to balloons.

HYDROGEN, Sulphubeted. See Sulphu-
RETED Hydrogen.

HYDROGEN DIOXIDE, Peroxide of Hy-
drogen, or Oxygenated W ateb, H,Oi. A colorless
compound of hydrogen and oxygen containing,
for the same amount of hydrogen, twice as much
o.\ygen as water. It was discovered in 1818 by
the French chemist Thenard. Minute quantities
of it occur in the air, in rain-water, and in snow,
and, according to some, in the juices ot certain
plants. It may be prepared by the action of
cold diluted hydrochloric or sulphuric acid on
hydraled barium peroxide. It can also be pre-
pared by the action of hydrofluoric, hydrottuo-
silicic, phosphoric, or compressed carbonic acid on
barium peroxide; and it has been prepared on
a somewhat large scale by the action of acids
on the peroxide of sodium. By any of these
methods the peroxide is obtained in the form of
a dilute aqueous solution. This may be con-
centrated by allowing the water to freeze out, or
by passing a current .of dry air through the solu-
tion kept at ordinary temperatures, or by allow-
ing it to evaporate in a vacuum over sulphuric
acid. The anhydrous peroxide thus obtained is

a colorless, odorless, oily liquid with a harsh,
bitter, metallic taste. It remains unfrozen at—30° C.,and when heated to the boiling-point of
water it decomposes with violence into oxygen
and water. When brought in contact with the
skin it causes a white blister, which after a time
produces an irritating, itching sensation. It is a
powerful bleaching agent and is largely used to
remove color; it is particularly valuable for
bleaching ostrich-feathers, bones, ivory, silver,

wood, silk, cotton, etc. Dilute solutions of it

under special trade names are employed to pro-
duce a light color in hair. It has also been used
to restore paintings that have become darkened
by age. The peroxide is very useful in medicine
and surgery as an antiseptic, rapidly destroying
pus and similar discharges, in consequence of
which it has been employed in diphtheria.
Hydrogen dioxide has the power of freeing water
from microorganisms, which has led to its use
in brewing. It also destroys the acid and mold
ferments in the wort. If taken internally, it has
the effect of improving digestion, and has there-
fore been used in certain forms of dyspepsia.
Ordinarily the peroxide acts as a strong oxidiz-
ing agent, owing to the ease with which it parts
with half of its oxygen. In certain cases, how-
ever, the same property has the efTcct of causing
reduction. This happens, namely, whenever the
peroxide is brought into contact with substances
like oxide of mercury, or ozone, which readily
undergo decomposition. The reduction of such
substances is accompanied by the evolution of
much heat, great volumes of oxygen being given
off by the peroxide itself as well as by the sub-
stances undergoing reduction. The peroxide
itself is readily decomposed into water and free

oxygen by mere contact with certain substances,
e.g. gold, without these undergoing any change.
Among the substances that have this effect on
the peroxide are most alkalies, and hence the
peroxide can only be preserved in slightly acid

.solution. Before using such a solution, a few-

drops of ammonia may be employed to neutralize

the acid.

HYDROGEN SULPHIDE.
BETED Hydrogen.

See SuLPHU-
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HYDROGRAPHIC OFFICE. A Govern-
liKMit iii-titiiti<jii for tlu' preparation, pultlii-u-

tioii, nnd distribution of cliiirts. ami n.iuliinl

infornintion. It is a bureau, or otiice of a bureau,

in the Navy Department. The principal liydrn-

grnpliic olliees of the world are the British,

French, United States. Kus.sian. German. Italian.

Japanese, Netherlands, and Spanish. The I'nited

States HydroKraphic Ollice is third in the num-
ber of ditferent charts published. It was estab-

lished by act of Coniu'ress approved .June 21,

1806. Before that date both the navy and mer-

chant marine dependeil upon foreign olliees for

their supply. Charts for the na\-j' were supplied

through a depot of charts located in Washington,
which purchased and kept on hand the charts

needed for >ise. The Navy Department published

n few charts prior to the establishment of the

Hydrographic Gtlice—notably tho.se of the Wilkes
E.xploring K.Kpedition—but such publications

were exceptional.

The ijrescnt Hydrographic Office was for a
time a branch of the Buronu of Navigation of

the Navy Department, but some years since it

was transferred to the Bureau of Equipment.
It is composed of the divisions of Chart Supply,
Chart Construction. Sailing Directions, and
Meteorology. The head of the Office, a captain
or commander, is styled tlie Hi/drorjrapher to

the Bureau of Equipment. The chiefs of divisions

except that of Chart Construction are naval
officers; the chief of the division of Chart Con-
struction is a hydrographic engineer, and in 1901

was an ex-naval officer. On July 1, 1001, the
number of engraved chart plates on hand was
1100. in addition to which there were 28 pho-
tographic plates. Besides these a considerable
numlKT of charts are produced by photolithog-

raphy for temporary use until the engraved
plates can be prepared. The total number of

charts published and sold or issued to United
States vessels or for governmental purposes dur-

ing the preceding fiscal year was 62,194.

In addition to charts of the usual character

there were published about 50,000 copies of the
Pilot Chart (see Pilot Chart) of tlic North
Atlantic Ocean, and 21.000 copies of the Pilot

Chart of the Pacific Ocean. The Office also issues

weekly a pamphlet of several pages called Xotires
to Mniiiiers. which give accounts of all newly dis-

covered dangers and changes in lighthouses,

buoys, and aids to navigation reported during
the week, and other information of importance
til navigators: of these pamphlets 885.72.5 copies
were published during the fiscal year 1900-01.

The pilot charts are only issued monthly, and a
weekly supplement called the Iti/drofirnphic

Bulletin ser%'es to bring the information up to

date. The Office publishes lists of lighthouses,
buoys, etc.. throughout the world, and volumes
called sailing directions, which contain full in-

formation in regard to ocean currents, weather,
character of the seacoasts of diflfercnt parts of
the world, descriptions of harbors, aids to naviga-
tion, and other matters of interest to navigators
and mariners generally. The other publications

of the Office are Botrditeh's Praftirnl Xavigator
(q.v.), A:imuth Tables, and similar books for

the use of mariners.

For the purpose of gathering and disseminat-

ing information of interest to mariners and as-

sisting them as much as po,ssible, branch hydro-

graphic offices have been established in the ports

of Baltimore. Boston, Buffalo, Chicago, Cleve-
land, Duluth, (lalveston. New Orleans, New
York, Norfolk, Philadelphia, Portland (Me.),
Portland (Ore.), Port Townscnd, Sault Stc.

Marie, San Francisco, and Savannah. Additional
branches are contemplated in Porto Rico,

Hawaiian Islands, and the Philippines. The
charts p\iblislied by the Hydrographic Office

cover the (ireat Lakes and their coasts and har-

bors, the Philippines, Samoa, ilavvaiiun Islands,

Guam, Porto Kico, foreign territory, and the
oceans. Only general sailing charts of the United
States' own coast arc published by it, the detail

charts being published by the United States Coast
Survey.
For further information, consult: Hughes,

Founding and OeiclopmenI of the Uydrographio
Offiee (Washington. 1S87); and innual Krportu
of the Hydrographer to the Bureau of Equipment
(Washington). See IIydhogr.m-iiy; Chart; and
section on N.tvv under United States.

HYDROG'RAPHY (from Ok. Hup, hydor,
water + -jpo^i'd, -i/raphia, writing, from yfidcmv,

graphein, to write ) . That branch of the science

of physical geography which treats of the surface

waters of the earth particularly with reference

to their bearing on navigation. Practically every
civilized nation, and particularly all maritime
nations, have special governmental departments
whose duty it is to survey and chart the naviga-

ble waters belonging to the nation, and also the

waters of the oceans wherever navigation ex-

tends. The hydrographical work performed by
these organizations may be divided into two
branches: (1) The collection of hydrographic
data; and (2) the recording of these data, and
marking the records available for the mariners.

In the succeeding discussion these two branches

of hydrographic work will be considered sepa-

rately. First, however, it will be interesting to

note very briefly the earliest attempts at sys-

tematic hydrographic work. The first step in

the modern science of hydrography was made in

the fifteenth centurj* by Henry, 'The Navigator,*

who was the first to construct a sea chart worthy
of the name. Not much of importance in the

way of hydrographic work was accomplished,
however, until Captain .Tames Conk, of the Eng-
lish Navy, commenced his long career of ocean
sur\-eying in 1750. Captain Cook's first work
was the hydrographic mapping of the Saint Law-
rence River from Quebec to the .\tlantic Ocean,

which he accomplished while stationed with the
British fleet coiiperating with General Wolfe in

the attack upon Quebec. In 1703 Captain Cook
was sent to sur\-ey the coast waters of New-
foundland, and in 1764 he performed a similar

duty for the coast of Labrador, and thereafter

he continued similar hydrographic obser%'ations

wherever he was ordered until his death in 1770.

The French had been observers of the operations

of Captain Cook, and in 1785 La Pfrousc was
sent with two ships and a corps of .scientists to

visit the northwest coast of America and to ex-

plore other parts. He made important obser\"a-

tions there, and also on the northeast coast of

Asia. -After spending two years and a half he
went to Botany Bay. after which he was never

heard from, except that information was obtained

seven or eight years afterwards which made it

probable that the ships were wrecked on a coral

reef on the coast of Mallicollo. La Pfrouse had,

however, sent duplicates of charts and journals
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up to the time of his arrival at Botany Bay.
The navigating ofiBcer of the expedition, Beau-
temps-Beaupre, sent out to search for La POrouse

in 1701 under the command of D'Entrecasteaux,

wrote a work on marine surveying, which was
published in an appendix to the narrative of the

voyage (180S). This, however, had been preceded

by Alexander Dalrvmple's essay on marine sur-

veying, published in 1771. Beautemps-Beaupre

, was placed in charge of the sur\-ey of the French
coast, wliere he trained a number of hydrogra-

phers. the commencement of a corps of engineers

tor future exploration and surveying. The work
done by these early English and French naviga-

tors was imitated by those of other nations, and
now, as previously stated, practically every

civilized nation has its hydrographie office.

• Collection of Hydrograi'hic Data. The
sources from which hydrographie data are gath-

ered are numerous. One of the most important
is the system of surveys made directly by the

Hydrographie Office (q.v.). Some of the objects

of these surveys are the determination of deptlis

for mapping and navigation purposes ; the loca-

tion of Ijuoys, rocks, signals, etc.; the location

of channels, the directions and velocities of cur-

rents, and the determination of the changes in

the same, the measuring of the cross-sections of

streams, the mean velocities of the water across

such sections, and the slope of the water surface,

and the determination of the quantity of sedi-

ment carried in suspension, the vclume of scour

or fill on the bottom, or of the material removed
by artificial means as by dredging. The fixed

points of reference for the survey are usually on
shore, but sometimes buoys are anchored off

shore and used as points of reference. The
depth of water is determined by taking sound-
ings along certain definite lines, these lines being

established from the reference points just men-
tioned in coast and harbor work, and by the

sextant and mariner's compass in deep-sea w'ork.

The operation varies in its nature, but consists

commonly in rowing a boat at uniform speed and
making soundings at regular inter\-als of time.

The steersman keeps the boat true to the line by
starting from a known point and steering direct-

ly toward another known visible point. In deep-

sea sounding the ship keeps to a compass course,

the latitude and longitude being established at
suitable intervals by the ordinary means. In
a harbor survey the soundings are generally
taken along two sets of parallel lines, one set

crossing the other at approximatelv right angles,

and thus dividing the harbor area into checker-
hoard divisions. In river work the soundings
are usually made along lines crossing the
streams transversely at regular intervals.

Numerous modifications of these two methods
are practiced. The means used for making the
sounding or measuring depth ranges from a long
graduated rod in shallow waters to the deep-sea
lead. I See Lead, SoiNniNO.) To determine the
direction and velocities of currents various mean?
are employed, the most perfect of which are in-

genious instruments known as current-meters
(q.v.). In these devices a small water-wheel or

screw propeller is operated by the current, and
registers the number of revolutions made. As
the wheels are regulated to make a certain num-
her of revolutions at each speed of current, the
registered record shows by a simple calculation
the velocity of the current at the point where the

meter was sunk. For collecting samples of the
subsurface water instruments are used which
consist essentially of a small water-tight vessel

wliich can be tightly closed below water, and
thus enable a sample to be brought to the surface
by means of the line to which the instrument is

attached. For obtaining samples of the bottom
the sounding-lead may have a cup-shaped vessel,

with self-closing cover, attached to it, or a deep-

sea dredge may be employed. See Deep-Sea Ex-
PLOBATioN; Dredge.
The great bulk of the hydrographie surveying

done by commercial nations is performed in the
waters contiguous to the coast-lines, since it is

here the shoals, reefs, currents, etc., whose loca-

tion is of concern to the mariners, are chiefly

found. Deep-sea surveying is more purely of
scientific interest only, tiie principal direct com-
mercial puri)0se of sucli deep-water surveys being
the location of submarine telegraph cables.

Turning now to the sources for gathering h_v-

drographic data outside of the surveys conducted
directly by the Hydrographie Office, reference has
already been made to the surveys performed in

locating submarine cable routes. The various
cable companies have ships continuously at work
making such surveys or repairing and relaying
old cables, and the numerous data collected by
these vessels are forwarded to the Hydrographie
Office for record and compilation. In the United
States the Hydrographie Office also has the aid of
the work done by the Coast and Geodetic Survey
in surveying and mapping the coast-line, by the
Engineer Corps L'nited States Army in improv-
ing harbors and rivers, and by the United States
Lighthouse Board in establishing lightliouses,

buoys, beacons, etc. In addition the United
States Commission of Fish and Fisheries collects

considerable hydrograi)hic information in the
course of its work w hieh is of value to the hydrog-
rapher. It is also the accepted duty of every
master of a vessel to rejxjrt to the proper authori-
ties every fact of importance to mariners which
he may observe in his voyages. Finally, there
are the various expeditions which are organized
from time to time, sometimes by the Govern-
ment and sometimes by scientific bodies, to study
the physical geograpliy of the ocean. Tlie first,

and in some respects the most important, of
these expeditions was that of the Challenger, sent

out by England in 1872, and a reference to the
brief description of its work (see Chaliexgeb
Expedition) will serve to explain the nature
and purpose of subsequent similar expeditions.

Tlie hydrographie work so far mentioned has
referred exclusively to navigable waters. In re-

cent years constantly increasing attention has
been devoted to the conservation and utilization

of surface waters for irrigation in arid regions,

for water-power and water-supply, and for vari-

ous other utilitarian purposes. In the United
States there is a special department of the Geo-
logical Survey devoted to the collection and puh-

lication of hydrographie data of this sort. Simi-

lar work is done by other governments, particu-

larly that of England in India. As in the case

of navigable waters, here also much information
is obtained from the work done in developing
private enterprises, such as water-power and
water-works tmdertakings.
Recording and PrnLiCATiox of HTDROGRArnic

Dat.<. The work of placing on record and mak-
ing public the facts collected by the Hydrographie
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Office through its surveys, and from other sources

of iiiformatioii. is quite as important as the work
of colleotiiif; such facts. In this way only is it

l)ossible to make tlie colk'cteU facts of value.

So far as the mariner is concerned the most im-

j)ortant work of the llydrographic Office is the

charts of navigable waters which it issues. These

charts are made up by compiling the data col-

lected as previously described, and then construct-

ing maps or charts, showing the configuration

of the coastline and the ocean bottom, the

depths of water, the location of channels, rocks,

reefs, buoys, lighthouses, etc. As changes occur

in these particulars tlicy are recorded, and new
charts made showing the changed conditions. In-

formation which is not suitable for representation

on charts is published in book fonn, or in peri-

odicals called Xoliccs to Mariners. When it is

stated that the llydrograpliic Odice of each na-

tion publishes not only its own charts, reports,

and notices, but reproduces a considerable por-

tion of the similar information published by
other nations, it will be seen that the task of

recording and making public hydrographic in-

formation is one of magnitude. See Hydbogra-
PHic Office.

HY'DROID (from Gk. vApouiii^, hydrocidCs,

like water. Irora iJup, hi/dOr, water -|- fiVof,

eidos, form). One of a class of cadenterate ani-

mals, notable for their delicacy and beauty, and
receiving their name from their structural re-

semblance to Hydra (q.v.). The name is now
generally restricted to the polyp fonns of the
}lydrom"edus.Te. (See HYnRozo.\.) Thej- exist

in compound colonies, one kind having the office

of feeding the community, another of protecting

it, and another of reproduction. The feeding

hydroids are usually fixed, or attached to some
object, and proceed from eggs of the reproduc-

tive hydroids, or medusir. the latter in turn grow-
ing from buds produced by the former. The
niedusie sometimes remain attached to the stem,

or become free-swimming. The body of the nu-
tritive hydroid is usually supported by a stem
of variable length, but may rest immediately upon
the bottom. From one individual buds ai>pear

and produce branching colonies of hundreds or

tliousands, often l.aving a height of fifteen or

twenty inches, and tlie giant hydroid of .Japan is

more than three feet high. The reproductive hy-

droids are sometimes developed into perfect

meduste before leaving the parent stem, but they
usually break away before attaining their per-

fect state. Some buds never become much de-

veloped, and are called gonophores. These usual-

ly remain attached, but attain sexuality and re-

productive power. Most hydroids are covered

with a chitinous envelope, which is continuous
over the branching stem of the entire colony. Vnit

some species are naked, and soft. In tubularian
hydroids, the chitinous envelope, when present,

simply incloses the stem and branches, but is

not expanded around the individual polvps (h;/-

dranihs) in the form of a cup. In campanula-
rian hydroids, however, each hydranth is sur-

rounded by a cup, a continuation of the chiti-

nous envelope, into which it can withdraw itself.

Hydroids abound in the oeean in various parts of

the world, notably the northwest coast of Amer-
ica, the Caribbean Sea. and around Auslr.ilia.

Their colors are usually not brilliant, brown,
fleshcnlnr. and white tieing the most common.
A familiar and beautiful example is the Portu-

guese manof-war (q.v.). Consult Agassiz, Xorlh
Ameriaiii Acalcphw (Museum of Comparative
Zoology, Cambridge, 1875). Sec SiruoNOi'noRA,
Al.TER.NATioN OF Ge.nerations, and the accom-
panying illustration.

HY'DROMAN CY. See Divination.

HYDROM'ETEB (Gk. Idiw/iirpiov, hijdrome-

Iriun, vessel for hydrostatic measurement, from
viuf), hydor, water + /lir/mi', iiiclruii, measure),
also known as Abeometek. An instrument used
in determining the specific gravity of liquids,

and in some instances of solid bodies.

Specific gravity, for determining which the
hydrometer is used, is the ratio between the

weight of a given quantity of a substance and
that of an equal volume of water at its tempera-
ture of maxiuuim density, 4° Ceutigrade, so it

follows that the specific gravity of two sub-

stances must be directly proportional to their

weights when the volumes are the .same, or in-

versely as their volume-s when the weights are
equal. The hydrometer, which is a hollow in-

strument of glass or metal designed to float up-

right in a liquid, makes use of the principle of

Archimedes that the weight of the volume of

liquid displaced by a body is equal to the weight
of the body itself. In its simplest form a hydrom-
eter might consist of a graduated scale floating

vertically in a liquid, and on which the level of

the surface of the liquid it disjjlaces could be
measurt'd. For example, an ordinary ruler if

allowed to float upright in water would sink un-

til a certain division on the scale is reached.

This reading multiplied by the area of the eross-

Eection of the ruler will give the volume of a
mass of water equal to that displaced by the

ruler, and equivalent to the weight of the rulei

itself. Immersing the ruler in a licpiid of dif-

ferent specific gravity, it will sink until the sur-

face touches some other division on the scale, and
as before the volume of a ma.ss equivalent to

the weight of the ruler will be obtained. A ratio

made with these two quantities representing the

volumes of the two liquids would give the spe-

cific gravity, but as the cross-section of the ruler

is a constant quantity, it is only necessary to

compare the two readings on the scale. The
ordinary' hydrometer consists of a glass tube

teniiinating in two bulbs, the lower of which is

filled with mercury or shot in order to keep the

instrument steady in an upright position when
immersed in a liquid. Such a hydrometer is ex-

tensively used in scientific and commercial work,

as it can be graduated to furnish direct readings

of the specific gravity of a liquid. The mark to

which the instrument Avould sink when placed in

water is usually marked 1.000. and the weight of

water dis]>laced is equal to the total weight of

the hydrometer. If the instrument be placed

in a liquid that has a less specific gravity than
water, alcohol for example, it will sink until the

surface of the liquid touches some point higher

\ip on the stem, as in this ease it takes a greater

volume of the lighter liquid to he equivalent to

the weight of the hydrometer. Tlie scale on
which the readings are made i^ on a piece of

paper contained inside of the stem, and the

method of graduation forms the chief distinction

between the difl'erent instruments. In the in-

strument of Gay-Lussac. which i,s known as a
volumeter, the water-point was marked 100, and
the division was carried along the stem both
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above and below tliis mark on the basis that the
amount of the stem bet\^en any two scale divi-

sions should equal -j-^j of the volume of the
part immersed in water. With an instrument
graduated in this manner the specific gravity is

obtained by dividing the reading into 100. In
practice, it is more convenient to use a hydrom-
eter whose scale is graduated to read specific

gravity direct, but in this event the scale is ir-

regular, and great care must be exercised in the
construction and testing of the instrument. The
accuracy of a hydrometer is greatly increased by
making its stem as slender as po.ssible, and con-

sequently increasing the space between the divi-

sions, so it is customary to construct a number
of instruments, each having a limited range, and
designed for liquids of different densities. The
hydrometer when used for a special purpose or

substance, frequently undergoes modifications.

The alcoholmeter, for example, is so graduated
as to give at once the percentage of pure alcohol

in a mi.xture of alcohol and water. The urinom-
eter, lactometer, sacharimeter, and other instru-

ments are all hydrometers used for special pur-

poses. Hydrometers with arbitrary scales also

play an important part in scientific work, though
the present tendency is toward the exclusive use
of specific gravity values. In the Baunie scale,

which is encountered frequently in chemical proc-

esses, a second fixed point on the hydrometer
stem is determined in addition to that given by
water. This is obtained by dissolving one part

by weight of common salt in nine parts of water,

and then the space between these two points is

divided into ten equal parts, which are called

degrees. The water-point is marked 10 on the

scale, and the division is carried beyond for 40
degrees. For liquids heavier than water the sec-

ond fixed point is determined by immersion in a
solution of 15 parts of salt in 8.5 parts of water,

and the space between it and the water-point,

which is marked 0, is divided into 1.5 equal divi-

sions. The scales of Cartier and Beck are also

vsed. though less frequently than that of Baumf.
The following tables from Kohlrausch, Leit-

faden der praktischen Phtisik (Leipzig, 1900),
afTord a comparison of these scales with the

true values of specific gravity:

Liquids Lighter than Water

8P. GR.
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represents the weight of the water displaced
hy the substiinee, and if divided into the sum of

the weiglits removed when the body was placed

in the upper pan, will (jive the .-.pciihc gravity.

The hydrometer of Fahrenheit is based on a

similar principle, but is made of glass instead of

metal, and has a bulb filled with mercury at its

lower end instead of a weighted cup. It can
only I>o used for liquids. These instruments arc

not as reliable as the orilinary hy-

drometers, and are not as widely
usi'd. In the most accurate deter-

minations of s|X'cific gravity a chem-
ical balance is employed, and equal
volumes of the liquid actually
weighed, or if the substance is a
solid it is weighed both in the air

and in distilled water, suitable cor-

rections being a])plicd for tempera-
ture, and other disturbing inlluences.

The hydrometer is without doubt
one of the earliest pieces of physical

apparatus, its invention being gen-

erally ascribed to Archimedes, to

whom is due the ])rinciple on which
it is based. The instrument is men-
tioned by Prisoian. who died about
A.M. .500, and it is also described by
Syncsius of I'tolemais in a letter to

llypatia of Alexandria, under the

name of hydroscopiuni, as follows:

"It is a cylindrical tube the

size of a reed or pipe, a line drawn
along it lengthwise which is

intersected by others, and these point out the
weight of water. At the end of the tube is .a

cone the base of which is joined to that of the

tube so that both have b>it one base. This part of

the instrument is called huriillion. If it be

placed in water it remains in perpendicular di-

rection so that one can readily discover the weight
of the duid." The date of this letter can he

approximately fixed by the fact that llypatia was
murdered in a.r. 41.5. The use of the hydrometer
was known to the Saracens of the tenlli and
elevenlh centuries, and one of tlieir writers, Al-

Khftzinl, attributes its invention to a Greek phi-

losopher named Poppius, a contemporary of

Theodosius the (Jreat. In this connection this

same writer refers to the fundamental discovert'

of Archimedes.

HY'DRONI'TRITES. See Hydronitkois
Acid.

HY DEONI'TROUS ACID, IIX,. An acid

gaseous cniiriound of liydrogen and nitrogen first

obtained liy (iirtius in 1800. An easy method of

prepaiing this acid was subsequently worked out

by Angeli, and consists in adding hydrazine hy-

drate (see IIvmtAZiNE) to a concentrated solu-

tion of silver nitrate, the result being a precipi-

tate of silver, hydronitrite, AgXj, from which
free hydronitrous acid may be obtained V)V decom-
posing with sulphuric acid. The salts of hydro-
nitrous arid, or htjdronitrUes, are violently ex-

plosive compounds, and their preparation should
not be undertaken by inexperienced persons.

HYDROP'ATHY (from Gk. f.U./,, hydor,
water -+- miflnr, pathos, disease). A synonym
for hydrotlierajiy. the method of treating dis-

ca.ses by external and internal use of water. See
HVDBOTIIER.\PY.

HY'DROPHANE (from Gk. C-Iup, luidfir.

water -|- <priv6r, jihanos, clear, from tpmvciv.

phaincin, to appear). A translucent variety of

opul that is either whiiish or light-colored, and
becomes more transparent or translucent in

water.

HYDROPH'ID.^;. See SeaSnake.
HYDROPHIL'IDiE (Neo-Lat. nom. pi.,

from Cik. tiiu/i, hydOr, water + 0//«f, philos,

loving). A family of scavenger beetles, most of

wliieh swim in the water or crawl on the sub-

merged parts of plants in quiet pools. They are
elliptical black beetles with club-shaped anten-
nx'. Because of the fact that they carry a film

of air on the ventral surface of the body, this

part has a silvery appearance. The larvic are
carnivorous, but the ailult beetles live eliielly on
decaying vegetation. There are one hundre<l and
fifty species of this family in the United States.

One of the most common species is Ili/drophihix

triangularis. A few forms live in moist earth
or dung, and subsist upon maggots which in-

habit such places.

HYDROPH'ILOtrS. A term which has been
applii-d piirticuhuly to plants which arc pol-

linated tlirougli the agency of water. It has
also been apjilied l)y some authors to liydropbylic

plants, but should Ix' entirely discarded there,

both because of its previous use in another s*'nse

and because it is an undesirable word in all

senses. The term water-pollinated is preferable

in the first sense. See Poi.unation.

HY'DROPHO'BIA ( Lat., from Gk. i.V'"*"/''",

hydropliobiii. from ii^p'Kpipnr , hiidrophohns, dread-

ing water, from Mui>, hijdSr, water + (pi'i't'K,

phobos, fear), or Kahies, also called Ly.ssa. An
acute infectious disease of warmblooded animals
produced in man by the implantation of a spe-

cific virus through the bite of an animal sick

with the disease. This disease has Ix-en known
since the earliest historical times. Dcmocritus
of .\bdcra gave an account of it in the fifth cen-

turj- n.c. Aristotle in the fourth century n.c.

described it. Celsus, R.c. 21, detailed .some of its

symptoms. Xcnophon, Ovid, Vergil, Horace, Plu-

tarch, all referred to rabies in their works. Boer-

haave (q.v.) and Van Swieten described the di.s-

ease intelligently. .John Hunter (q.v.), ^Magen-

die (q.v.), Marocbetti, Morgatmi. Trousseau, ami
Dupuy all wrote of it. Youatt (1850), the cele-

brated veterinarian, considered rabies at length

in his books, and relied on early cauterization

with nitrate of silver to obviate infection. Yet
after being bitten seven times with impunity, he
is reported to have died of rabies at the last.

Virchow and Von Ziemssen propagated the dis-

ease by the hypodermic injection of saliva of a
rabid animal, .\fter many others had added to

our knowledge of hydrophobia, Pasteur (q.v.), in

1882, began to treat the disease witli scientific

accuracy.
The geographic distribution of the disease is

wide. It has been found in (Jretmland. where it

was epidemic in 18C0; in Constantinople, where
it prevailed in 1839; in Eg>-pt, in London, in

Hamburg, in Saxony, in Bavaria, and in many
parts of the I'nited States, the prevalence of the

disease in Washington. D. C. in 1809-1000 rais-

ing grave apprehension. In Russia and Siberia

very many instances of r.ibid wolves have been

recorded. The disease is found most frequently

in the dog, tho wolf, the cat, and the cow. The
skunk, also, seems to be peculiarly liable to

hydrophobia, and the disease in this animal has
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been considered distinct, and worthy its own
name of rah>c& meph it tea. A careful considera-
tion of all the known facts, however, leads to the
conclusion that the disease is one to which all the
lower animals, and man also, are liable; that it

is protean in its manifestations, chiefly because of
tlie thousand and one cuucumitant circumstances
and elements; and that the collected statistics

are mostly so tainted, from manifold sources of

error, tliat they need to be scanned and sifted

with the utmost discretion and care. It is. how-
ever, safer to treat every skunk-bite as though
certainly by a rabid animal, since in most cases

the facts cannot be known. (The curious will

find the question most interestingly discussed in

a candid manner in Coues's Fur Bearing Ani-
mals.) The nature of the infecting virus is as
yet unknown. It is probably found in the saliva.

In man there is a variable incubation from three
weeks to six months, the period depending large-

l_v on the site of the infection. Wounds about
the neck and face are especially unfavorable in

prognosis; ne.xt are those of the hands. Punc-
tured wounds, because of the difficulty of cauter-
izing them, are most dangerous. Three stages
are described. In tlie premonitory stage there

is pain, numbness, or irritation about the bite.

Irritability, nervousness, and depression are com-
mon. In the stage of excitement there is great
hypersesthesia. Almost any .slight stimulus will

cause intense reflex excitability and convulsions.
The muscles of deglutition are extremely rigid,

or even paralyzed, and any attempt at swallowing
may cause spasms of the throat and general con-

vulsions ; these may even follow the thought of

swallowing. The name hydrophobia is erroneous,
and based upon false inferences from these facts.

The sutTercr from rabies docs not fear water—
he intensely desires it, as he is devoured with
thirst, but he cannot swallow it, nor even "go
through the motions" of swallowing. There in

also a secretion in the throat and mouth of a
thick, viscid mucus, with thickened saliva, and
the effort to get rid of this with muscles refus-

ing to act. causes the bark-like cough and hawk
so often described as "barking like a dog.' The
patient does not bark, and it is doubtful if he
bites. The temperature rises, and the patient
may become maniacal. This stage may last from
one to four days, and then the paralytic stage
supervenes. In this stage the spasms stop, un-
consciousness supervenes for the first time, the
action of the heart ceases, and the patient dies.

The pathological changes found after death
from hydrophobi.a are not characteristic. The
most constant are found in the nervous system,
especially in the region of the medulla oblongata
and pons. The changes consist in a varying de-
gree of inflammation, marked by small round-
cell infiltration of the blood-vessel walls, exuda-
tion into the pericellular lymph-spaces, small
hemorrhages, and sometimes thrombosis of the
small blood-vessels. More recently extensive
degenerative changes in the nerve-cells have been
described. Lesions have also been noted in the
sympathetic, consisting in degeneration of thi>

nerve-cells and increase in the thickness of their

endothelial capsules. In addition to the changes
in the nervous system, there is usually congestion
of the mucous membrane of the gastro-intestinal
tract and of the pharynx, larynx, and bronchi.
Despite the fact that innumerable attempts to
discover the cause of the disease have been made

without success, it still seems probable that
hydrophobia is due to a micro-organism. This
organism is not apparently widely distributed
throughout the body, but confined mainly to the
saliva and the central nervous system. An emul-
sion made of the medulla of a rabid animal,
injected into dogs, cats, rabbits, guinea-pigs, etc.,

'

produces symptoms characteristic of the disease,
although in rodents there is little or none of the
stage of excitement. •

Although we have no knowledge as to the spe-
cific germ of the disease, hydrophobia furnishes
our most remarkable example of the success of
artificial immunization by means of protective
inoculation. To the French student Pasteur
(q.v.) is due the credit not only of the discovery
of the preventive treatment of hydrophobia, but
of demonstrating through it a principle in thera-
peutics which is of constantly widening applica-
tion. Pasteur found that he could induce the
disease in rabbits by inoculations with portions?

of the spinal cords of rabid animals, and that the
spinal cords of these rabbits possessed a higU
degree of virulence. Drj'ing in air reduced the
virulence in direct proportion to the length of
the drying. It was found that, while inoculation
of man or animals from the fresh rabbit-cords
was invariablj' fatal, if the man or animal
was first inoculated from one of the cords the
virulence of which had been greatly reduced by
the drying; and then from cords of gradually in-

creasing virulence, he could become so accus-
tomed to the virus that injection of the fresh
cord would no longer be fatal, and such a series

of inoculations made sufliciently soon after the
bite of a rabid animal was found to prevent en-
tirely the development of the hydrophobia. Ad-
vantage is taken of the long period usually
elapsing between the bite and the onset of the
disease to practice these preventive inoculations,

and the result has been a marked decrease in the
mortality from the bites of rabid animals. In
\\ew of the uniformly fatal results of hydro-
phobia and the success of the Pasteur treatment,
the importance of determining at the earliest

possible moment whether the animal bj- whom a
person has been bitten had rabies can be read-

ily appreciated. The animal should not be killed,

for as rabies is invariably fatal to canines, the
recovery of a sick animal definitely disproves
rabies. On the contrary, the animal should be
carefully watched, and if it dies, should be sent

to a laboratory where examination can he made
and the question of rabies definitely settled by
inoculation experiments on animals. The treat-

ment should be cauterization in every case, less

than one hour after the bite, by means of the
actual cautery, strong acid, or acid nitrate of

mercury. Wounds must be opened by the sur-

geon, and even amputation mav be necessary.

Washing and syringing wounds with water at
130° F. is desirable. Sucking the wound to

draw out the poison has been practiced, and may
be safely done if there are no breaks of the mem-
brane of the lips or mouth. Administration of

morphine or alcohol does harm. Imnumizing by
the Pasteur method should be practiced in all

cases. By this method the patient is inoculated

with attenuated virus by the injection hvpo-

dcrmically of emulsion made from the brain of

a rabid animal, repeated in stronger and stronger

concentration during twenty-one days. The re-

sults of the Pasteur method are now indisputable,
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but it is of tlic utmost importance to begin the
treatment ns soon as possible after the iiijiirj-,

as tbe prospcet nf siu-iess ;;rii\vs less and less

day by day of delay. Folluwiiij; are tlie results

of the anlirabic treatment at the Institut Pas-

,teiir, I'aris. from 188l> through 18'J!t: 21,«31

cases were treated, with !I9 deaths; showing a
mortality of 0.45+ per eent. In IdOO there were
tliirty-live I'astenr institutes in the world, at the

fallowing plhees: Kight in I"'ranee, si.\ in R\issia,

live in Italy, two in .\ustria. one in New York
City, one in Chicago, one in Baltimore, one in

Havana, one in Kio .laneiro. one in Buenos
Ayres. one in Saragossa. one in .Malta, one in

Bucharest, one in Constantinople, one in .Meppo.
one in Till is, one in Algiers, and one in .\thens.

P.SEriK)K.\niE.s. or Lyssopiiohia, is a neuras-
thenic or hysterical condition, in which the

patient, who inuigincs that he has rabies, in his

morbid condition of mind enacts some of the
symptoms, and may even be frightened to death.
Consult: Youatt. On Ciininc Madness (London,
1830); Suzor, Ih/dioiiliDhiti: An Account of M.
I'astcur's Si/slcm ( I^ondon, 1887); Babes, in

Annales dc I'Jnslitui I'asteur, vol. v. (Paris,

1892) ; Byron, Kesearches in the hoomis Labora-
tory (New York, 1890) ; Pasteur, in Comptca
rendtis de I'Acadi^mie den Sciences (Paris, 1881
and 1889), and in Annates dc I'Institut Pasteur
(Paris, 1887-88); Salmon. "Development of
Knowledge Concerning .Animal Diseases." in V.
K. DrpartinrnI of Aur'aiHin'c. Hiiicau of Animal
Industry, ,Sixlc< nlli Annual Itrport (Washington,
1899).

HYTJROPHYTES (from Gk. vSup, hydOr,
water + 0in-di', phylon. plant). Plants which
t;row naturally cither in water or in very wet
soil. This term is contrasted with mesophytes
and xerophytes (qq.v.). Common illustrations
of hydrophytic plant societies are swamps of all

kinds, poncl .societies, and ocean plants. Various
classes of hydrophytes are taken up under sepa-
rate heads, where the main features of the va-
rious hydrophytic societies will be discussed. It

will be desirable, however, to give a short ac-
count of the characteristic hydrophytic struc-
tures. The roots of hydrophytic plants are in

most cases very greatly reduced, and in some
cases altogether lost, ns in some of the duck-
weeds. Root-hairs are also commonly lacking in

water plants. The stems and leaves are not
as a whole conspicuously reduced in water
plants, but they show peculiarities of .structure

that are quite interesting. The leaves of hydro-
phytes are frequently liiiely divided, as in the
water-milfoil and mermaid-weed. In many cases
where the leaves are not finely divided, they are
very thin; for example, in tape grass. An ex-
amination of the structure of the leaves shows the
entire absence of stomata in the submerged parts,
complete or almost complete absence of palisade
cells, and a very thin ei)idermis which contains
chlorophyll. The stems sutler a noteworthy re-

duction in the size and development of the water-
conducting ves.sels and mechanical tissues, and
a great increase in airspaces. The structures
just described are found in their highest develop-
ment in submerged water plants. Hydrophytes
whose leaves are aerial show no conspicuous dif-

ferences from ordinary land plants in most re-
spects. One elas< of bydropliytes, which may
perhaps be called amphibious plants, shows some
remarkable variations, especially in structure.

I.«ave8 which are developed under tlie water
show the characteristic .structures outlined above,
including the tine leaf division, whereas leaves of

the .same plant developed in the air show typical
aerial leaves witlmut these divisions and with
|>alisades, stomata, and a thick cuticle. The
stimulus or stinuili which cause these wide varia-
tions are not certainly known, but they are dis-

cussed to some extent in the article Leaf. Ccmi-
mon American plants, which show variations to

a high degree, are the aquatic buttercups, the
mermaid-weed, some of the crcs.ses, and water-
hendocks.
However the hydrophytic structures that have

been descrilx^d in the i)receding paragraph may
liave arisen, certain advantages can be clearly
seen, at least in some cases. The thin walls of

the epidermis, which are in striking contrast to
the thick cutinized walls of many aerial leaves,

permit the easy entrance of water and substances
dis.solved in the water. On this account many
submerged plants are practically independent of
soil relations; they take in most of their mate-
rial directly from the water. It is easily possible

to grow cultures of many of these plants without
having any root connection whatsoever. While
certain forms, such as the water-milfoil and the
water-weed (Elodea), develop roots in ordinary
aquarium cultures, other forms, such as horn-
wort (Ceratophylluni). never develop roots and
yet grow quite as vigorously as in their natural
rooted condition. A few forms, such as the
hladderwort ( I'tricularia) and some of the
duekwiH'ds, have no roots in nature. Of ccnirse,

in such cases, the entire absorption of nutriment
must take place through the leaf epidermis. The
fact that the leaf epidermis contains chlorophyll
is also a matter of advantage, since water very
soon destroys the elliciency of rays of light. At
a comparatively shallow depth there is a cessa-
tion of tlie development of green plants. A re-

duction in the water-conducting tissues, while
not necessarily an advantage, is, nevertheless,
not harmful, inasmuch as the absorption is so
largely through the leaf, instead of the root as
in land plants. The reduction in root develop-

ment is not so easy to understand, since it would
seem that holdfast organs would ordinarily be >

of advantage; then again, any absorption which
the roots might make would so nuich the more
increase the capacity of the plant. A high de-

velopment of air-cavities is a distinct advantage,
not only to help tloat the plant, but probably to

a much higher degree to act as a sort of air-

storage. It can readily be seen that the condi-

tions for obtaining air underneath the water are
not of the best, and that any additional means
for obtaining or for storing air would increase

the plant's elTiciency. The reduction in the de-

velopment of mechanical tissues, of palisade cells,

and of stomata is not necessarily an advantage
to water plants, but since these tissues arc not
actually needed, the plant loses nothing by its

failure to develop these structures. The peculiar
leaf forms that have been noted above are, per-

ha])s, not necessarily of any exceptional advan-
tage. It must not he supposed that e\-erytliing

in a plant can be explained in accordance with
the need of the plant. It is much more likely

that the explanations should he referred to defi-

nite chemical and physical causes. However, in

the case of finely divided leaves, it can be .seen

that a much larger proiwrtion of cells comes in
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contact witli the material than is true with the
more compact air leaves. Thus the absorption

capacitj' of the leiif is increased. Finely divided
leaves arc also doubtless more able to escape the
dangers coming from currents of water than
leaves which are r.ioie compact.
The hydrophytie plant societies are essentially

all edapliic, that is. they are conditioned by local

causes. In this respect there is a wide contrast
as compared with the xerophytic plant societies.

Perhaps some of the ocean formations may be
conditioned by climatic causes to some extent,

but the ordinarj' hydrophytie societies of swamps
and ponds are due to essentially local conditions.

Perhaps no plants have such a wide distribution
as certain of the hydrophytes. This is particu-
larly true of ocean plants, where it can easily be
accounted for by the almost universal distribu-

tion of the oceans themselves. It is true, to a
striking degree, as well of the pond and swamp
plants. Such plants as the pond weeds, cattails,

and bulrushes, are found almost throughout the
world where the habitats are favorable. Perhaps
the chief reason for the wide distribution of

hydrophytie species is the great ease of dispersal
by means of the water itself, but a reason,
almost if not quite as important, is furnished by
the wide degree of uniformity of hydrophj-tic con-
ditions. Since water is colder in summer and
warmer in winter than adjoining portions of the
land, it is obvious that water plants can. for
reasons of temperature, have a much wider dis-

tribution than land plants.

The hydrophytie plant societies may be rough-
ly subdivided into those associated with salt

water and those with fresh water. The former
are treated under the heads Plankton; Ben-
thos: JI.\NGROVE SwAiiP: and H.\lopiiytes ; the
latter under the head of Sw.\Mps, where it will
be convenient, not only to treat the swamps
proper, but also, to some extent, the development
of the swamps from ponds and lakes. See Dis-
tribution OF Plants.

HYDROSTATIC PRESS. See Htdbaulic
Press.

HYDROSTATICS (from Gk. Hup, hydor,
water + a-ariKog, statikos, causing to stand,
from Icravai, histunai, to stand). That branch
of mechanics which treats of the properties of

liquids in equilibrimn. and of solids either totally

or in part immersed in liquids. Many of the
laws and phenomena of hydrostatics apply equal-
ly well to bqth liquids and gases, i.e. to fluids.

A fluid may be defined to be such a form of matter
that it yields to any force, however small, which
acts to make one layer of the substance move
over .mother: thus the shape of a liquid or gas
depends entirely on the forces acting on it. how-
ever small, and not on the body itself, as in the
case of a solid. A portion of liquid left to it-

self—as a falling drop—assumes a spherical
shape owing to the contraction of the surface
layer. (See Capillarity.) Under the action
of gravity a liquid contained in an open vessel

takes the shape of the vessel so far as all the
surface is concerned, except that portion in

contact with the air and the portions near the
edges of this 'free surface,' This portion is hori-
zontal, being perpendicular to the vertical force
of gravity if the liquid is at rest: because, if it

were inclined to this, there would be a component
of gravity tending to make the higher portion of

the liquid slide down. When a fluid is said to
be at rest, it is not implied that there is no
motion of the molecules, but .simply that there
is no blouing, i.e. no currents, no wind. In the
lase of the open vessel, there is a force pressing
down on the free surface due to the weight of tne
atmosphere, and, since the liquid presses against
the solid walls, Ihcj' have a force of reaction
against the liquid: thus it is exactly as if the
liquid were contained in a vessel and a tight-

litting piston were pressing down on its top sur-

face. If a gas is contained in a balloon or in a
room, it expands and is uniformly distributed
throughout the space open to it ; it presses
against the containing walls, and they have an
equal reaction on the gas. If a small quantity
of a certain liquid is poured into a tall cylindri-

cal vessel, then another liquid with which the
first does not mix is poured carefully on top of
this, etc. ; the equilibrium—if there is any—will

be stable only if the density of any one liquid
is less than that of the liquid below it and
greater than that of the one above it. For, if

the density of any layer is greater than that of

the one below it, the potential energy of the
two will be decreased if the heavier liquid gets
to the bottom, and so comes closer to tlie earth.
Fluid Pressure. .\s a result of the reaction

of the containing walls on a liquid or a gas there
is always a 'pressure' at each point throughout
the fluid, i.e. there is a force acting over any
surface immersed in the fluid; the numerical
value of the pressure over a;iy area is by defini-
tion the force per square centimeter, and the
'pressure at a point' is the limiting value of the
force acting on any surface at that point divided
by the area of the surface, as the area is sup-
posed to be taken smaller and smaller until it

becomes practically a point. This pressure, due
to the reaction of the walls, is the same for all

points in the fluid. There is also an additional
pressure at each point of a fluid on the surface
of the earth owing to the fact that any horizontal
plane passing through that point has to support
the iceight of the column of fluid vertically
above it. If the area of this plane is A; the
vertical height above it to the top of the fluid,

h; the average density of tlie fluid, p ; the accel-
eration due to gravity of a falling body, g; the
upward force will be phg.l, and, therefore, the
pressure is pgh. These two pressures are the
only ones which afl'ect our senses or produce
mechanical efi'ects in general ; but there is also,
of course, at any point in a liquid what may be
called 'cohesion,' or pressure due to the action
of the molecules on each otlier. Some idea of the
magnitude of this may be obtained by separating
the molecules, e.g. by boiling the liquid. It is

greatly afl"ected by dissolving substances in the
liquid. The pressure against any surface im-
mersed in a fluid at rest is always at right angles
to it. otherwise there would be produced a flow-

ing owing to the component of the pressure along
the surface. Further, the pressure at any point
in a fluid at rest is the same in all directions,

because, if it were greater in one direction than
in another, the fluid would flow. Therefore the
pressure at any point in a fluid at rest is the
sum of the pressure due to the reaction of the
walls. P. and that due to gravity, pgh. As noted
above, the former is the same for all points in

the fluid. As a consequence, if a fluid is in-

closed in a cylinder into which fit two pistons of
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difTerent areas, A, and A„ the forces which must
lie iipplieil to these pistons from without to pre-

vent the lluld from pressiiij; them outward arc

PA, and I'A.—omittinj^ any action of {;ravity.

Tlierefore, if A, is small compared with A„ the

force on the former piston is small coni])ared

with the balancing force on the latter; so a small

force may produce a large one. In a liquid which
18 almost inconipressihle, I' may he very great

;

and so the force produced may he enormous ; but

in a gas. which is easily compressed. P is never

very large: and so the force produced is small.

(This principle is that of the hydrostatic press.

See HvDR.\ii.ic Press.)

The total pressure, i.e. P + pnh, at all points

in the same horizontal level in any one fluid,

regardless of the shape or size of the containing

vessel, is the same: tor imagine a vessel with a

liorizontal bottom, all i)oint-s of the lluid along

this must have the same pressure, otherwise the

fluid would How: the |)ressure at any )ioint at a
level h centimeters above this bottom plane is

less than that at the bottom by an amount pph—
the .same for all points in the plane. If, now,
portions of the vessel are imagined removed, so

as to leave a vessel of any shape, the pressure at

the various points remains imatrected. The pres-

sure on any portion of the containing walls va-

ries with the depth; so the thrust outward on
this portioit is the resultant of a series of par-

allel forces, increasing from top to bottom: the

point of application of this resultant is called the

'centre of pressure.' If the wall is a vertical

rectangle, the centre of the pressure, due to grav-

ity, for a liquid, is at a distance one-third the

height from the bottom, etc.

Arciiimedes's Pri.nxiple. If a solid is com-
pletely immersed in a fluid, the latter exerts on

it pressures from all directions perpendicular to

the elementary portions of the surface of the

solid. These pressures will produce an upward
force on the solid equal to tlie weight of the fluid

displaced by it; because, if the space occupied

by the solid were to be fdled with the fluid, there

would be equilibrium; and. as this substitution

has not changed the pressures at the boundary
surface of the vidume formerly occupied by the

solid, the resultant of these surface pressures

must just balance the weight downward of the

fluid. This buoyant force acting on the solid

must then equal the weight of the fluid displaced

by the .solid and must have a vertical line of

action passing through the centre of gravity of

the displaced fluid. This is called 'Archimedes's
principle.' The apparent loss in weight of a
bo<ly immersed in water, the suspension of a
balloon, etc.. are illustrations of it. It evidently
gives a method for comparing the density of a
solid with that of a liquid: for the weight of a
solid in a vacuum is pgv, if p is the density
of the solid and r its vohime; and its apparent
loss in weight when weighed suspended in the
liquid is ynr. if p' is the density of the liquid;
both the weight and the loss in weight may be
measured, and thus the ratio of p and p' deter-
mined.
Free SrRF.\rE W.wts. Liquids diflTer from

ga.ses in having definite volumes; consequently,
as noted before, if a liquid is poured into an
open vessel, it will have a surface in contact with
the atmosphere. This is called the 'free surface.'

If the liquid is in equilibrium, this surface must
be at right angles to the forces acting ou it.

Thus a liquid at rest in an open vessel has a
horizontal surface owing to the earth's force of
gravity. If this surface is disturbed, e.g. by
(Irojiping in a stone, the displaced portion will

return to its previous level owing to the action

of gravity, but its inertia will cau.se it to con-

tinue its motion, making a ilisplacement in the
opposite direction; then it will return, etc., thus
vibrating up and down and producing waves out
over the surface. These gravitational surface
waves on a liipiid advance with a velocity which
depends upon the nature and depth of the liquid

and the wavelength of the waves. Thus, if the

liquid is shallow comjiared with the wavelength,

the velocity is given by the formula v^=Vhg,
where It is the depth of the liquid and g is the

acceleration of a falling body. If the liquid is

deep compared with the wave-length, the velocity

of the waves is

where X is the wave-length of any train of

waves, and ir = 3.1410. If the waves are ex-

tremely short—i.e. ripples—their motion is not
due to" gravitation, but to capillarity (q.v.), be-

cause the surface is increased in area by the

ripples; and the capillary forces are, in this

case, large compared with the gravitation ones,

the surface being so slightly elevated or de-

pressed. The velocity of these capillary waves is

y \ p

where T is the 'surface-tension' of the liquid.

(Sec Capillarity.) If the vessel containing the

liquid is cylindrical, and if this is set rotating

rapidly about its a.xis, the free surface will 'no

longer be horizontal, becau.sc now the surface is

acted upon by both gravity and 'centrifugal

force.' The shape of the surface will be such as

to be at right angles to their resultant, and will

actually be a paraboloid of revolution.

If a liquid is poured into a vessel which con-

sists of several parts, the liquid will stand at the

same height in all parts provided they are wide
and open to the atmosphere; for, as has been

proved, all points at the same horizontal level in

;>, fluid are at the same pressure, and conversely;

and the points in the free surfaces are at the

same pressure, viz. that of the atmosphere. If,

however, a liquid'is poured into a U-tube which
stands erect, and then a lighter fluid, which does

i.ot mix with the first, is poured into one arm,
the level of the surfaces of the liquids in the two
arms is not the same. The pressure at points

which lie in the horizontal |(lane passing through
the surface of separation of tlie two liquids

must bo the same, because they are all connected

by one liquid. Tlie pressure at the points in

one arm in this level is p,ff/i, + P, where p, is the

density of the liquid in that arm, /i, is the verti-

cal height of its free surface above the level

jdane, and P is the pressure of the atmosphere
on the free surface; similarly the pressure at this

level in the other arm is p^nh. + P, where p. is

the density of the liquid whose vertical height

from the level to the free surface is A,. There-

fore

P,gh, + -P=p.j,h,+ V
or

p./i, = p.h.

This principle evidently furnishes a method for
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the comparison of tlie densities of two liquids

whicli do not mix.
Flotation. If a body less dense than a liquid

is immersed in tlie liciuid and allowed to come to

equilibrium, it will rise to the surface and 'lloat'

with only part of its volume below the surface.

By Archimedes's principle the upward force

equals the weight of the liquid displaced; and,

since the body docs not move in a vertical direc-

tion, this force must equal the weight of the

body itself. Tlierefore, a floating body displaces

a volume of the liquid of weight equal to its own.
The upward force acts through the centre of

gravity of the space formerly occupied by the

liquid displaced, while the dowTiward force acts

through the centre of gi'avity of the floating

body. If the body is in equilibrium these two
forces must have the same line of action, or the

two centres of gravity must lie in the same
vertical line. In most eases this equilibrium is

stable, Init it may be unstable, e.g. an oblong

block .set floating with its long direction vertical.

The test of stability is to give the floating body
a small displacement, i.e. tip it slightly, and to

see if the forces acting on it tend to restore it

to its previous position or to make it tip still

further. See JIistacentre.
Capillaritt. Where the freer surface of the

liquid meets the wall it is not horizontal ; and,

when a tube of fine bore dips into a liquid, tlie

free surface inside the tube is at a different level

from that outside. These variations are said to

be due to capillary action, and they may all be
shown to be due to the fact that a liquid surface

contracts so as to have the smallest area com-
patible with existing conditions.

The principle of Arcliimedcs. discussed above,
is attributed correctly to the philosopher of

Syracuse ; and many facts in regard to liquids

were known to him and other scientists of an-

tiquity. Galileo first stated the law of connect-

ing tubes, and Pascal was the first to recognize

the fact that the reaction of the walls pro-

duced a pressxire which was the same at all

points throughout the fluid. The ordinary state-

ments and proofs of hydrostatics are given to-

day exactly as they were by Stevinus (1548-
lfi20). For further information, consult Green-
hill. nijdrostatic.<! (London, 1894).

HY'DROSTTLPHTJ'RIC ACID. See SuL-
rmuETEi) Hydrocen.

HY'DROTHER'APY, or HYDROP'ATHY
(fromGk. i/itup, /i,i/<?rjf, water + BtpoTrcla, thera-
peia, cure, from ffepaTreieiv, therapeuein, to cure,

from Bepairuv, ihrrapOn, attendant). Water
treatment. ' The efficacy of water in the cure of

numerous forms of disease has long been recog-

nized. Water was largely employed by Hippoc-
rates in the treatment of many kinds of disease.

Horace speaks of Antonius JIusa. the hydropathic
physician of the Emperor Augustus (Epist. i.

1.5). Both Celsus and Galen speak favorably in

their writings of the use of water in the cure of

disease, regarding it as of high vahie in the treat-

ment of acute complaints, particularly of fevers.

Throughout the Middle Ages, likewise, many
physicians, including Aetius, Paulus .^gineta,
and Paracelsus, were advocates of the remedial
virtues of water; all of them, however, having
faith in its uses in the treatment rather "f acute
than of chronic disorders. In 172.3 Niccold Lan-
zani, a Neapolitan physician, published a learned

treatise on the subject. In England, about the
beginning of the eighteenth century. Sir John
rioyer and Dr. Baynard made large use of
water. Their conjoint work, denominated I'sy-

chrolousia, or the "History of Cold Bathing, both
Ancient 'and Modern," is replete with quaint
learning and practical shrewdness and sagacity.

But the most al)le and scientific among the older
treatises that have a|)peared in England on the
subject of the water treatment is the work of

Dr. Currie, published in 1797, entitled Medical
Reports on the Effects of Water, Cold and Warm,
etc. In this work Currie recommends the cold
affusion in typhus and other fevers, and gives
practical directions in regard to the cases and
the times when it may be used with advantage,
although he appears to have limited his use of
water to acute ailments exclusively.

We have thus seen that up to tlie beginning of

the nineteenth century, by some of those who
employed it as a curative agent, water was used
in the treatment of acute, and by others of

chronic, diseases; by some as an internal agent
alone; by others as an external application in

the various forms of the bath ; but never in all

the manners combined. This combination was
first effected by the original genius of Vincent
Priessnitz, a Silesian farmer, with whom began
a new era for the water cure. It was owing, we
are told, to his successful treatment of more than
one bodily injury which he had sustained in his

own person that, about the year 1820. Priessnitz

became so convinced of the curative powers of

water as to employ it medically in the cure of

others. Beginning with the external application

of water for trifling diseases among the poor of

his neighborhood, he gradually undertook an ex-

tended range of eases, and multiplied the modes
of administration, introducing the wet compress,
the douche bath, partial baths of all kinds, the

sweating process, the wet sheet, together with
copious drinking of pure water. In addition to

water in all these forms, he insisted on the value
of exercise, diet, fresh air, and mental repose in

the cure of disease, thus practically calling to

his aid the entire resources of hygiene, and estab-

lishing by a simple, yet thoroughly original com-
bination, nothing less than a new system of

medical treatment. As to the success which at-

tended Priessnitz's practice, it is an historical

fact that of 7.500 patients who had gone to Grjl-

fenberg for advice and treatment up to the year
1841. or within the space of about twenty years,

there had been only 39 deaths. It is to be re-

gretted, however, that the founder of the new
system was not himself an educated physician,

so that he could have understood better the phi-

losophy of his own practice and explained it

more correctly. He would not have called his

system the 'water cure.' a name scientifically one-

sided and incomplete, and therefore misleading.
The undoubted merits of hydropathy at length

called to its defense many men of standing in the

profession, who, allowing for some of its early

extravagances, explained it scientifically, and
from their advocacy has sprung up a school of

hydropathic physicians. Dr. Winternitz, of Ger-

many, in 188.'? laid down the scientific principles

of modern hydrotherapy. The fundamental prin-

ciples of hydrotherapy are very simple. The art

of applying these principles requires much teach-

ing, but any one with even inoderate sense and
intellect can grasp the essential features. Water



HYDKOTHERAPY. 386 HYDROTHORAX.
tiiny be used cither internally or externally. In-

ternally it may be used simply to wash out a
cavity—the nose, the mouth, the stomach, the
bladder, or the rectum. In addition, it may be

taken internally hot or cold and passed into the
blood. It may be used hot in the rectum, as a
simple enema, or for purposes of stimulation.
E.xternally, water may l)c used in many con-

ceivable ways, but essentially the use of water
means with it the use of two very necessary aids,

heat and cold. Hydrotherapy, a|)art from the use
of heat and cold, is of scx'oiidary importance. The
action of water in the treatment of di.scase is

therefore largely mechanical. The psychical side

is not unimportant. It has been used by en-

lightened physicians ever since the dawn of medi-
cine, and its ed'ccts taught in all medical schools.

Only the quack and the charlatan will claim that
hydrolherapy is a cure-all. Eccentricities, like

tlie Kneipp cure and others, are to lie avoided
by the sensible. Water acts physically and me-
ehanicjilly. It is capable of readily taking up
heat and of giving it up ; it thus lends itself most
readily to the use of thermal agents. It may
lie used in gaseous form (steam), liquid form,
or solid form (ice). The action of heat and cold
is essentially important. Smooth muscVfibre
expands under the action of moderate heat and
contracts under the influence of cold. Its con-
tracting power may be destroyed by an excess of

either. Cold and heat, therefore, act as irritants

to the nervous system, and tlirough their agency
we can act upon all of the organs, to stimulate
or depress their activities. The heart, lungs,
kidneys, liver, spleen, skin, etc., may all be in-

fluenced: the body heat and the output of mois-
ture and secretions may be regulated. Thus by
the use of heat or cold to certain portions of the
skin or internally, almost every organ in the
body can be inlluenced through its bloodvessels,
and the skilled physician c.in. by guiding and
directing these ell'ccts, bring about changes in

vascular states; can remove excess of blood
from one part of the body and bring it to an-
other; can impart tone to a flagging organ, as
the heart, or to the muscles or to the spinal cord;
can increase the secretions from organs, such as
the skin or the kidneys, and thus assist in excret-
ing poisonous products from the body.
The applications of water to disease are well

systematized by Baruch as ablution, affusimi,
sheet bath, drip sheet, compresses, wet pack, tub
bath, and douche.
Ablvtion. Simple application of water by the

hand or moist cloth over the body. In fevers the
abdomen, the back, the chest, the lower extremi-
ties as far as the knees are bathed successively
every two or three hours. A temperature of
7.1° F. should be used at first, and gradually re-

duced to 00° F. Chilling is to be avoided. "

Re-
action is to be gained, the superficial capillaries
becoming sufl'used and the body assuming a
pinkish hue. Rubbing should always be used in
ablutions.

Affi-.sion. The patient, with a cold wet cloth
about the head, sits or stands in a tub containing
about a foot of water at 100° F. A broad stream
of water from a bucket or pitcher is poured with
force directly over the body. The stimulation
.will dpf)end upon the temperature of the water
and its force of deliver^'. This is often used
in states of profound prostration, in coma, and
in stuporous, delirious states.

Sheet B.vth. A rubber sheet is laid down over
one-half of the bed. This is covered by a blanket.
Then a linen sheet is dipped in water at a tem-
perature of from CO to 70° F., and while still wet
is wrapped about the patient while he lies upon
the blanket. The face is bathed in ice-water and
the head covered with a wet towel. The nurse
or attendant rulis the patient energetically over
the body. As the body reacts and becomes warm,
water at still lower temperatures may be sprayed
over the sheet, .\fterwards the ])atieiit may lie

wrapped up in the blanket. This is an excellent
method for reducing temperature in fevers, and
is applicable in practically all acute diseases
accompanied by liigh temiH-rature.
Dbip Sheet. The patient, standing in a tub

of water at 100° F., has a wet sheet, wrung out,

wrapped about him. He is then firndy rubbed
until a reaction occurs. He may be slapped
gently instead of being rubbed. This procedure
forn'.s an excellent tonic in nervous exhaustion,
in the early stages of tuberculosis, and in chlo-

rosis or anxmia.
CoiirHEssEs. Tliese consist of bands or

squares of old linen to which llannel is attached
and strings made to fasten the appliance about a
part. The linen piece is usually wrung out of
hot or cold water and applied to the part and
wrapped about by the flannel to prevent evapora-
tion. These compresses are valuable in sore
throat, tonsilitis, rheumatism, pneumonia,
sprains, etc. They should be renewed hourly in

acute processes.

Wet Pack. This is similar to the sheet bath,
save that the sheet covering the body is wrung
dry and then the patient is rolled up completely
in thick blankets. The air should be kept out
by fixing the blanket very securely about the feet

and neck. The wet pack is more useful in chronic
cases. Friction is essential in the acute cases,

in order to bring about quicker reaction; hence
in these the sheet bath is usually preferred to

the wet pack.

Tub Bath. A trained nurse should give this
bath. See Tvpnoin Fever.
Douche. This apparatus throws a jet of water

against the body from a hose, and is best given
in .a sjwcial institution devised for this work.
Arrangement is made in the apparatus whereby
the force of the jet and its temperature can bo
regulated.

Consult Baruch, Principles and Practice of
Ilfidrotherapy (New York, 1900). See Bath;
Typhoii) Fkvek.

HY'DROTHOTIAX (Neo-Lat., from Gk. Mu/7,

7ii/(fdr, water + 6upa^, thOrax, cheat) . The term
applied to dropsical collections in the pleura
(q.v.), a closed .serous sac enveloping the lung
on either side. When it exists to any extent, the
pressure which it exerts on the lungs impedes
the passage of the blood through them, and oc-

casions difficulty of breathing, lividity of counte-
nance, etc., and more or less dropsy in the face,

ankles, etc., soon appears. The physical signs
by which the disease can be detected are changes
in the condition of the chest, as ascertained by
auscultation, percussion, and succussion by the
physician.

Hvdrothorax may depend upon inflammation
of the secreting membrane, or it may be a conse-

quence of organic disease of the heart or Ivmgs,

liver, or kidneys. With regard to treatment, when
the disease seems to depend upon inflammation
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of the pleura, great advantage may often be de-
rived from occasional cupping and repeated blis-

tering, hydragogue catharsis, tapping of an ascitic
abdomen, etc., according to the cause.

HYDROT'ROPISM (from Gk. vAup, hydSr,
water + Tpmr//, trope, a turning, from TpcKciv,

Fig. 1. NEGATIVE HYDHOTROPISM.
Culture of the black mold on bread in a moist chamber.

The hyph(e carrying the thread-like sporangia grown in
Buch directions as to be as far as possible from the surfaces
of bread and glass from which moisture is diffusing. Dia-
grammatic.

trepein, to turn). The sensitiveness of certain
plant organs to the presence of xmequal moisture,

Fig. 2. positive hydrotropism.
Grains of corn, planted in wet sand in a funnel whose

outer surface is covered with wet blotting-paper, have
germinated. The roots, r, instead of growing straight
down, as they would do in saturated air, have applied
themselves to the wet paper. Hydrotropism under these
conditions overpowers geotropism.

which causes them to curve toward the source of

moisture. Among the fungi hydrotropism is

shown particularly by those filaments (hyphae)
which bear the sporangia. While most of the
hypha" ramify through the moist substance on
which the fungus grows, the sporangial hyphse
rise at riglit angles to it. If they start from a
salient angle on the substratum (e.g. the edge of
a slice of bread), they may take the position
shown at Fig. 1, growing equidistant from the
two moist surfaces. If they arise from a re-
entrant angle, they place themselves likewise so
as to be as far away from each moist surface as
possible. The roots of higher plants are also
sensitive to moisture, the stimulus of which may
exceed that of gravity, as shown in Fig. 2. Here
roots of corn planted in the heaped-up sand have
come over the edge of the glass funnel, and have
started to grow downward in the moist air. As
they get farther from the surface of the wet
paper covering the outside of the funnel, they
find drier and drier air. A stream of water par-
ticles, however, is reaching them from one side.
At a certain point the stimulus of the diffusing
moisture overcomes the geotropism (q.v. ) and
the root, growing more rapidly on one side, is

directed toward the moist surface. When it
comes into the neighborhood of the moist paper
again the sides are less unequally stimulated, the
stimulus of gravity reasserts itself, and the tip
again grows downward. The alternating preva-
lence of hydrotropism and geotropism is shown
in the wavy course of the longer roots. It will
be observed that the more rapid growth which
directs the tip toward the moist surface is not
due merely to the absorption of water, for it

occurs on the drier side of the root. Hydrot-
ropism is a form of chcmotropism (q.v.).

HY'DROZO'A (Xeo-Lat. nom. pi., from Gk.
vdup, Ai/dor, water + ^ipov, 2oo«, animal) . A
class of Coelenterata in which the simplest form
of the body, as in the polyps, is a sac attached
by its posterior end, and with a digestive cavity
communicating with the exterior by a mouth
only. The mouth is surrounded by hollow ten-
tacles. The body is composed of two cellular
layers, the ectoderm and endoderm, separated by
a gelatinous, non-cellular 'mesogloea.' Tlie body-
is usually differentiated into two sorts of zo"-

oids, i.e. 'polyps' or nutritive zoiiids, which are
usually sexless, and "medusae,' or reproductive
zoiiids. The latter produce medusa buds, which
on being set free are called medusie, and are
bisexual. In these medusa- the body is greatly
more complicated than in the polyps, being bell

or umbrella shaped, with a well-developed ner-
vous system, composed of a thread-ring around
the eye of the disk and with ganglia near the
'eyes' or sense organs. The digestive cavity is

differentiated into a central and a peripheral
portion, the latter forming radial and circular
canals. The eggs and sperm are discharged ex-
ternally, and fertilization of the egg takes place
in the sea. Xettling organs (see XEM.\TOcysT)
are usually present; they arise from some of the
interstitial cells, and are most abundant in the
tentacles. Many Hydrozoa (Hydra and Hydrac-
tinia excepted) exhibit the phenomenon of alter-

nation of generations (q.v.). The asexual polyps
give rise to buds which develop into medusx, and
the latter lay the eggs from which are hatched
the polyps. The medusie are more or less phos-
phorescent. Tliey abound in all seas, while Hydra
is a minute fresh-water form. Very primitive
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frosli-wnter forms nre Protoliyilra and ^fioro-

hydrn. which nre without tonlacles.

The Ilydrozna arc provipc<l in six orders; (1)
Leptolinw, having u fixed zor>|)hyte or polyp stage,

and the sense orj^ans exclusively cctodernial (An-

thomedusa? and Leptoniedusie)
; (:i( Tinrhylina-,

having uo fixed zoophyte stage, all being loco-

motive niedusie (Tracliymedusa' suul Narconie-

dusa") ; (3) lli/dracoralliiin, coral-making polyps

(Millepora and Stylastcr) : (4) •Siplionoiihora,

pelagic hydrozoans in [lolyniorphic colonies; (5)

(Iraplolilhoidt'd, an extim-t Paleozoic group, re-

lated to (0) the Ilydruiiuddsir. The Hydrome-
dusic are a very heterogeneous assemblage of

jiolyp and medusa forms, arranged in several

families. In some species we tind only hydroids,

in others only medusa'; but in many the hydroids

and medusiv are alternate generations of a com-
mon stock.

Of the orders above mentioned, the llydro-

corallina and Graptolithoidea arc of importance
to the geologist, for they contain fossils of con-

siderable interest. (See 8tromatopora, and
Ci R.MTOLITE. ) Fassil representatives of the

Scyphomedusip are rare, but have been described

from Cambrian, Jurassic, and other formations.

Consult: Parker and llaswell, TcxIHool; of

Zoology (London and New York, 1S'.>7) ; Huxley,
The Orninic llydrn-oa (London, ISoiM : Fowler,

"The Hydromedusidie and the .Scyphomedusida?,"

in Laiikcster's Treatise on '/Aiiiltiyy. ])art ii. (Lon-

don. lliOO). See Coral; Ctenoi'iiora ; Hydra;
Hydroid; Jellyfish; Medus.e; Polyp; Si-

PHO.NOPHORA ; etc.

HYENA, hl-e'ni (Lat. hymna, from Gk. vatva,

hytiinii, hyena, from Cr, hys, hog, Lat. mis, AS.,

OHO. sii, (icr. Suit. Eng. snir, A\. hit, pig: con-

nected either with Skt. sS, to bear, or with Skt.

siitara, .swine. .'Jii.makcr.so called from the grunt).

One of a family (Hya>nidir) of carnivorous ani-

mals remarkable for their generalized structure,

which unites features characteristic of the cats,

the civets, and the dogs. Their dentition is cal-

DENTITION OF BVENA.

1, Incisors; c, canine; p, premolars; m, molars.

culated for great tearing and crushing power,
and includes si.x incisors and two canine teeth

in each jaw. five molars on each side of the upper
jaw, and four in the under. This dentition and
other features place them between the dogs and
the civets, with the latter of which they arc con-

nected by Pniteles. (See Aard-Wolf. ) They
.seize an object with so firm a hold that
among .\rabs they are proverbial for obstinacy.

The vertebne of the neck sometimes become
anchylosed in old hyenas. In size they equal the
largest dogs. The hind quarters are lower and
weaker than the fore quarters of the body, so that
hyenas move with a shambling gait. The body
is covered with long coarse hair, forming a mane
along the neck and back. The feet have each
four toes. The claws are strong, fit for digging,

and not retractile. The tail is short. Beneath
the anus is a deep glandular pouch, contributing

much to the offensive odor which is one of their

many disagreeable characteristics. Hyenns eat
carrion as well as newly killed prey, and are
of much use, like vultures, as scavengers, clear-

ing away the last remnants of carcasses. They
.sometimes attack cattle, especially if they flee,

but rarely man, though they sometimes seize

children. Selous gives surprising instances of

their boldness and strength in Kast Africa. Dur-
ing the day they hide themselves in caves, old
riK-k tiind)s, and ruined edifices; by night they
roam singly or in packs. They prowl about towns
and villages, and often dig up corp.ses that have
not been diiqjly burie<l. This, together with their

asjx'ct and nuimiers, has caused them to be gen-
erally regarded with horror, and very exaggerated
accounts of their fierceness have been prevalent.

Instead of being untamable, a.s was long the

popular belief, they are capable of being com-
pletely tamed, and show an attachment to man
similar to that of the dog; they have even been
used .as watchdogs. Hyenas are found only in

Africa and in South-central Asia.
The most typical and at the same time familiar

form is the striped hyena (llyivnii striiiln). which
ranges from .Xbyssinia and the Libyan Desert east-

ward to India, where it is common throughout all

the more open country, roaming widely at night in

search of carrion, or living sheep and dogs. It

is dirty gray, with narrow tawny or zebra-like

stripes, a coarse mane along the back, and a

bushy tail. It is cowardly, silent, and both hated
and feared by the rural people. Two other spe-

cies are exclusively .African, and differ much
from the striped, so that some naturalists ]>ut

them in another genus (Crocuta). The spotted
hyena ilh/initi eroviila) is larger than either the
striped or the brown, and is yellowish, thickly
spott<'d with black, with nose ami feet dark. It

inhabits nearly all .\friea south of the Sahara,
hunts in packs, is courageous, ahd really does
most of the ravaging it is accused of. Its un-
earthly coughing cry is one of the most terrify-

ing of animal utterances. Owing to the peculiar
arrangement of the reproductive organs in this

.species, it is extremely (lifiicult. except by care-

ful examination, to distinguish the sexes by
external characters, and from this fact the old

myth that hyenas are hermaphrodites has doubt-

less arisen.
' Median in size stands the brown hyena
(Bywnn bninnea), found on both sides of south-

ern .\friea near the coast, and often on the moun-
tains. It is a less repulsive looking animal than
the others; has a dog-like mantle of long brown
hair which half conceals its barred legs, and be-

comes white on the sides of the head and chest,

giving a quaint apjiearance to the front view,

since the face itself is black, while the tall ears

are gray.

The hyena family, of comparatively recent ori-

gin, appears to have evolved from the Viverrida-,

through such intermediate genus as Ictithcrium

of the Lower Pliocene of .Southern Europe. That
Ictithcrium ate bones in the same manner as do
the modern hyenas has been proved by the na-

ture of the eoprolites found associated with their

skeletons. True hvenas are common fossils in

the Pliocene and Pleistocene deposits of Europe,

during which periods they roamed in .ibundanee

as far north as France and England, as is ex-

hibited by their remains in cave floors; and they

are known in deposits of similar age in Asia.

None have been found in America.
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Consult: Blanford, Fauna of British India:
Mammals (London, 1888-91) ; Zoology of Abys-
sinia (London, 1870) ; and the writings of sports-
men-travelers in Africa and India. Sec Plate of
Hyenas.
HYENA DOG. See Huntixg Dog.

HYERES, e'ar'. A town in the Department
of Var, France, three miles from the Mediterrane-
an and eight miles east of Toulon (Map: France,
K 8 ) . It is a fashionable winter resort pic-
turesquely situated on the southern slope of a
castle-crowned hill 070 feet high, in a district
noted for its mild climate, sheltered location,
and luxuriant vegetation. Its chief buildings are
the restored twelfth-century cathedral Church of
i^aint Louis, the hotel de ville. public library,
and museum. There is a considerable export
trade in flowers, fruits, cork, and salt, the exten-
sive salt marshes in the vicinity yielding over
20,000 tons annually. The neighborhood has the
remains of a Roman towu. In mediieval times,
as Hiedera, Hy&res was a favored port of call
for Oriental pilgrims, and as late as the four-
teenth century was of greater importance than
Toulon. Population, in 1901, 17,659.

HYGEIA, hl-ge'ya (Lat., from Gk. 'Tyleca,

Eygieia, 'Tyeia, Hygeia. health, from vyir/c,

hygifs, healthful; connected with Skt. ugra,
mighty). In the ordinary tradition, the goddess
of health, daughter of Asclepius. and honored
with him at Athens, Epidaunis, Sicyon. Corinth,
Titane, and elsewhere. She was joined with the
god of healing, Amphiaraus, at Oropus, and on
the Acropolis at Athens was an ancient cult of
Athena Hj'geia, to whom a statue and altar
were erected after the great plague, and be-

fore the introduction of the worship of Asclepius
in Athens. In the art of the fifth and fourth
centuries B.C.. Hygeia is represented as a maiden,
but of the fully developed and vigorous type,
while later her form is more youthful and
girlish. She is represented in company with her
father, or sometimes alone, with the snake by
her side or drinking from the patera in her hand.
Hygeia seems to be an originally independent di-

vinity, but later came into connection with vari-
ous deities who had become associated with the
cure of disease.

HYGIENE, hl'ji-en (from Fr. hygiene, from
Gk. vyuaivtiv, hygiainein, to be healthy, from
vyii/^, hygies, healthy). The branch of medi-
cal science which deals with the presen-ation
of health. Within its scope are all measures
taken for the acquisition and preservation of
health, except those involving purely medical and
surgical means. Hygienic measures were a part
of religious observance among the Jews, as well
as among the people of .Assyria and India, and
their enforcement lay with the priests. Among
the Greeks these duties were transferred to the
physicians. Hippocrates's work on Air, Water,
and Places was largely responsible for this
change. (See Hippocr.\tes. ) In the twenty-
second book of Homer's Odyssey there is an ac-
coimt of the sanitary precautions taken by Ulys-
ses after the killing of the wooers. The placeof
slaughter was cleansed and disinfected by scrap-
ing .Tnd washing, and by burning sulphur. Little
attention appears to have been paid to the in-

fected individual in the olden time, when the
panic ensuing upon a plague cau.sed expulsion or
expatriation of the sufferers. Laws were framed

HYGIENE.

to protect the public from lepers, for example,
by expelling them and burning their hou.ses. In
1423 Venice established its first lazaretto, and
in 1485 a i)ermanent health magistracy was cre-
ated in that city. In 1532 an act of Parliament
authorized in England the issue of commissions
of sewers for "the overlooking of sea banks and
sea walls, and the cleansing of rivers, public
streams, and ditches." In 1552 Shakespeare's
father was fined for throwing filth into the street,
and again in 1558 for not keeping his gutter
clean.

Roman law provided no protection for the in-
dividual. Greek and Latin writers treated of
diet and exercise for the patrons of literature,
for princes, and for the wealthy. From the
.school of Salemum, about the twelfth century,
issued the Code of Ilcalth, which was printed i'n

1480, and for two centuries thereafter remained
the standard work on personal hygiene. Despite
the stringent laws seeking to prevent plague
which were enacted by James I., and the establish-
ment of lazarettos into which ships discharged
their cargoes for detention and airing, .serious
outbreaks of the dread disease occurred in 1G25
and 1G29-31. In 1665. according to Macaulay's
estimate, the number of deaths from plague dur-
ing one period of six months reached more than
100,000.

At the close of the eighteenth century little ad-
vance had been made in hygienic knowledge be-
yond the discovery by Woodhall, in 1617, that
scurvy was prevented by the use of lemon-juice;
the discovery by Morton, in 1097, that foul air
produced disease in some way; and the introduc-
tion from China into England in 1717 of inocula-
tion with smallpox virus by Lady JIary Wortley
Montagu. Differentiation of fevers began early
in the nineteenth century. Following the cholera
epidemic in London of 1831-32, newly awakened
interest resulted in the formation in 1838 of a
system of registration of deaths in that city.

The establishment of the fact of water-borne
diseases was made by the investigations of Dr.
.lohn Snow into the cholera outbreak in London,
in 1848-49. From this date investigation has
been systematically pursued into the causes of
death ; the causes of disease, its spread, and the
agencies that produce it; and into the conditions
that promote health. The use of the microscope,
the study of bactcriologj', of pathology, of the
chemistry of food, of climate, and of exercise
have all added to the knowledge that has in-

creased the useful application of hygienic prin-
ciples in our day. Sanitary laws have been
enacted which control unhealthful agencies and
aim to safeguard and regulate commercial as well
as domestic relations.

Hygiene may be variously classified, according
to its relatiors, and the objects in view. There
is the hygiene of the individual, of the family,
and of the municipality or State; which may be
denominated personal, domestic, and public hy-
giene.

Person.*.! Hygiexe. This includes the study
of ( 1 ) Foorf, including water and beverages. Food
should be adapted to the sea.«on of the year, the

age, occupation, and the condition of health of

the individual. An increa.se in the quantity of

fruit and of water, a greater proportion of vege-
tables, and smaller meals are desirable in hot
weather, while an increase in meat and in cereals
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is dcsirnble in cold weather. Infants require
principally milk, with the ]iroiiortiim3 of pro-

teid*. fats, and .siijrar graded according to age
and digestive caixicity. Older children require

small quantities of meats, cereals, fruits, and
vegetables. In regard to occupation, it may be

siaid in general that active lalioring men, like

carpenters, wheehvriglits, and farmers, may par-

take of food which takes a consider.ible time to

digest, with more advantage than sedentary men
may. Pork and corn-cake or bread is a nutritious

:ind sustaining diet to an active laborer, but
should not form the habitual diet of a sedentary
person. (See Dii;t, jjaragraph Dirt in Disease;
see also KoOD. ) The investigation of water-sup-

I)ly. examination for noxious ingredients or me-
dicinal projx-rties in drinking-water, as well as
directions for its use, come within the province of

hygiene, as docs also the use of colfee and tea,

which are both stimulating drugs, causing in

some persons overaction of the heart, cerebral ac-

tivity resulting in insiuunia. and indigestion; of

cocoa, which is slightly stimulating, but contains
food; of wine, bcor, and distilled liquors, all of

which are drugs in the eyes of the physician
and the sanitarian, to be used with accurate cal-

culation of their nutrient and stimulant prop-

erties. (See Ai.coiioi.. PiiYsioi.ociiCAi, and Poi-

SONOCS AcTlo.s oi\ ) {'2)<_'lutlii)iy should be suited

to the temperature, age, and occupation. Venti-

lation as well as materials—wool, cotton, linen,

and silk—must be considered. (3)iro//r and
Kxcrcise are necessary for every one. Regular
physical activity is essential to proper devel-

opment, and to the maintenance of normal
action of the vital organs, and the repair of
tissue. Even those who are confined to bed
by disease need exercise, which is secured by
passive motion or massage. (See Gymnas-
tics; ExtiRCisE; MAS.SAGE.) To work must
bo joined the consideration of rest and sleep,

which should be enjoyed at regular intervals,

and in quantities proportioned to individual
conditions and occupations. (See Sleep.) (4)
Personal Cleanliness includes regular evacua-
tions of the bowels daily: daily liathing, securing
constant removal of perspiration; care of the
hair and scalp, and care of the nostrils, of the
cavity of the mouth and teeth, of the genitals,

and of the anal orifice. (5) Speeial JIabils
which tend to undermine health should be con-

trolled ; the use of tobacco, of other narcotics,

and of stimulants should receive consideration.
Tobacco should never be \i.sed before the age of
l\vent}--one or twenty-two years has been reached,
and should rarely be used by neurasthenics. In
certain diseases, as Bright's disease and syphilis,

and certain conditions of the heart, tobacco is

pernicious. All other narcotics are distinct!}'

deleterious, and should be forbidden. (G) Con-
trol of Sexual and Other Passions has much to
do with personal health. Indulgence in mastur-
bation by the young delays development, and in

a vast majority of cases causes mental enfecblc-

ment. Excessive sexual intercourse has a similar
eflfect, with greater disaster to the male. Per-
haps the most undermining of normal mental
activities are anger and grief, and these should
be avoided or limited. The thoughts should be
calm, and mental exercise, as well as physical,
should be regularly taken. Mental indolence
leads more often to mental disorder than docs
mental overwork.

HYGIENE.

DoME.STic Hygie.ne. This includes the study
of (1) The Manayement of Infancy, (2) Prepara-
tion of Food, witli regulation of meals, as well as
supervision of cooking, and ('A) the Hygiene of
the SicU-lioom, including removal of dust-catch-
ing furnishings, regulation of heat, light, and
ventilation, provision of utensils which may be
sterilized, care of bedding and brdlinen, and ar-
rangements for i)riq)er bathing and nursing. J!e-

sides these subdivisions, others might be made
which wotild duplicate some of the titles more
properly assigned to personal or public hygiene;
such as air, and hygiene of the school.

PunLic Hygiene. This comprises care of the
surroimdings of man, as well as prevention of
disease, and disposal of the dead; and therefore
includes a consideration of: (1) Climate, as one
of the agencies active in man's environment, is

used as an elastic term to embrace the range of

temperature of a locality, the ])revailing winds,
the minfall, the vcgctjition. and the soil. (2)
the iS'oiV under liirclliinis. with reference to pos-

sibilities of drainage-proximity to underground
water, etc. (3) The Character of Direllings,

especially tenements, as to ventilation, and air-

space, position, and materials used in construc-

tion, and provision for reguhtting temperature,
watersujiply and drainage. (4) Cleansing of
Otccllinris and Dis/iosal of Pefuse. (5) Cleans
ing of Streets in towns. One of the most impor-
tant questions of jmblic hygiene is the cleaning
of streets, and matters connected therewith.
Filthy streets are productive of disease not only
by the generation of poisonous gases, but also

the dust which results from the long-continued
trituration of excrement it ious and decaying sub-
stances IS extremely injurious to the mucous
membrane of the air-passages, and productive of
contamination to blood and tissue. The habit of
casting the sweepings of houses and stores upon
the sidewalks, especially during the hours in

which pedestrians are passing, is a greater evil

than many suppose. The dust of the.se places is

often of the most objectionable character, con-

taining the germs of contagion, and there is no
doul)t that many 'filth disea.ses' (q.v. ) are propa-
gated in this manner. (G) Regulation of Public
Conveyances. Public conveyances are frequent
causes of disease from various sources. The dust
which is allowed to collect in street cars, and
also ordinary steam railway cars, is of itself a
frequent cause of diseases of the air-passages;
but compared to the evils which result from
overcrowding and bad ventilation, it is of minor
importance. Pneumonia, pleurisy, bronchitis,

and laryngitis are frequent results of streetcar
exposure. But one of their greatest evils, and
one not yet sufficiently recognized by the public,

although well known to tlie medical profession,

is the want of attention paid to the smoothness
of the track and the springs of the cars. On
street cars undue jarring should not be per-

mitted. \Mien they are properly supplied with
springs, and when wheels that are flattened are
promptly replaced, all injurious vibrations will

be avoided. (7) Control of .Air-spaces in Public
liuildings. such as hospitals. ,a.syhims. orphan-
ages, lecture-rooms, theatres, school houses, etc.

The vitiation of air due to impurities added to it

by respiration is a subject of great moment. Fol-

lowing are figures showing the difTerence in the
proportion of the constituents of the percentages
of expired air and of ordinary air:
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Oiygen
Nitrogen
Carbon dioxide.

Expired air

16.40
79.19
4.11

From these figures it is seen that expired air

contains over one hundred times more carbon

dio.xide and nearly 5 per cent, less oxygen than
ordinary atmosj>heric air. Experiments have
shown that the average adult emits with ea<?h

expiration 22 cubic inches of air; or, assuming
18 respirations a minute, 570.240 cubic inches or

330 cubic feet of air in 24 hours. In this total

of expired air there is 14.52 cubic feet of carbon

dioxide. This amount is increased with increase

of physical activity. The figures of De Chaumont,
which are generally accepted, show that there is

0.6 part of carbon dioxide per 1000 in the air of

a closed and occupied space, or 0.2 part in excess

of that in ordinary atmosphere. Burning of coal

or illuminating gas adds to the impuritj-, and
hence ventilation is essential. In public build-

ings, such as those named, there should be three

cubic feet of space per person in each room, after

deducting from the total room-space the amount
occupied by furniture and the bodies of the per-

sons. (8) Prevention of Disease. This is a very

largs topic, and necessarily bears close relation

with personal as well as domestic hygiene. It

includes notification of diseases to a health offi-

cer; most of the activities of municipal depart-

ments of health (see Health, Boards of) ; con-

trol of streets and houses, and disposal of refuse

(see DisiXFECT.\KTs) ; control of disease entering

our ports (see Quarantine) ;
prophylaxis of

special kinds against spread of disease (see

Antitoxin: Serum Ther.\py: V.\ccination) ;

cleansing of public vehicles, to which reference

has been made, etc. Overcrowded and dark tene-

ments are the most frequent causes of the spread

of disease in a community. They keep alive the

diseases of childhood—measles, scarlet fever,

diphtheria, etc.—and are the most frequent hid-

ing-places for the germs of tuberculosis. (9)

Disposal of the Dead is regulated by sanitary

laws, which provide, in cities, that undertakers

shall obtain permits for removal of dead bodies,

and proper disposition shall be made of them by
burial or cremation. Public funerals in the case

of contagious diseases are often forbidden, and
hermetically sealed paskets are enjoined in such

cases by many municipalities.

Mental and Physical Hygiene. To regard

the matter from another view-point, hygiene may
be also divided into mental and physical. The
former will necessarily include many questions

that belong to the latter, for the healthy action

of the mind depends to a great extent upon the

health of the body. A sufficient amount of sleep

ought to be taken to refresh the powers of the

mind, as well as those of the body, and that sleep

ought not to be much disturbed by dreams. Of
course there are those whose occupation demands
varied, sometimes excessive exertion, and who
must be "a law unto themselves.' The great time

for practically apjilying the laws of mental hy-

giene is during the years of childhood and youth.

The method of teaching the child should bo of

the simplest, as well as of the most cou'prehen-

sive character, and the periods shouM lie fre-

quent during which its mind is completely re-

lieved of all serious study, and allowed to come

to a perfectly natural and passive condition by
mirthful and affectionate enjoyment. The school-

rooms should be conunodious, and well ventilated,

and they should not be overcrowded. Too many
studies should not be required, so that hours
which should be given to recreation or sleep will

not be occupied with laborious efiorts of study,

which often do little more than produce a dis-

turbed and unrefreshing sleep, and pervert or de-

stroy the appetite for wholesome food. In the
matter of school hygiene, great importance is

attached to the amount, arrangement, and dis-

tribution of light in the class-rooms; the con-

struction of the seats and desks; the type and
paper used in making the text-books, etc. Care-

lessness in these matters is kno\™ to be one of

the most fruitful sources of imperfect sight, such

as myopia, as well as of various deformities,

especially spinal cur\ature.
Military Hygiene. This term is applied to

the sanitarj- care of the soldier in camp and
garrison, and while on the field. ^Military hy-

giene embraces a consideration of: (1) The Se-

lection of the Recruit, his exercise and training,

his general development, and his mental and
moral education. (2) The March in Campaign;
the work done on the march, the equipment, rests,

use of lluids. mental occupation, accidents, strain,

and the general health of the troops. (See

Marching.) (3) TVater /or Onii/viiiir, its purifi-

cation and protection. (See Encampment.) (4)

The Ration: its choice, amount, and variety;

cooking of meals, disease as related to food,

emergency or reserve ration, and travel ration.

(See R.^tion.) (5) Military Clothing and Equip-

ment (see Uniform, Military) ; head-covering,

underclothing, disposition of the equipment. (6)

Camp Rites, and Camps, with attention to soil,

vegetation, shelter, and area, and their sanitary

administration. (See Encampment.) (7) Posts,

Barracks, and Hospitals. (See Hospitals, par.

Militari/.) (8) Ventilation, Heating, and Light-

ing. (9) Disposal of Excreta and Waste. (10)

Personal Cleanliness of the SoUlier. (11) The
Soldier's Diseases and Mortality. (12) Disinfec-

tion. ( 13) The Habits of the Soldier as Affecting

His Effxciency. (14) Climate, and Life on a
Troop-Ship. (15) Disposal of the Dead.

BlBLiOGR.^PHY'. WjUoughby, Hygiene for Stu-

dents (New York, 1901): Harrington. Practical

Hygiene (New York. 1901) ; Sedgwick, Sanitary

Science, and the PuUic Health (New York,

1902) ; Hamer, Manual of Hygiene (London,

1902) : Munson. The Theory and Practice of Mili-

tary Hygiene (New York, 1901). See Sanit.\RT

Science: Tubebcitlosis ; Heating and Venti-
lation.

HYGIENE OF FOOD. See Food.

HYGI'NTJS, Oaius .Julius. A Latin author.

He is generally suppo.sed to have been a native of

Spain, though some writers claim that he was
bom in Alexandria. Egjpt, and that he came to

Rome with .Julius Cfcsar when a mere child. He is

known to have been a favorite with Augustus,
who made him chief librarian in the new Pala-

tine Library. He was a voluminous writer on

many subjects, including biography, agriculture,

bee-keeping, and military" arts, as well as com-
ments on the poems of Vergil and Cinna. These

have all been lost. There are also two works still

in existence that are assigned to him. one. a text-

book on mvtholosv, entitled Falularum Liber,
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consisting of 277 mythological legends, valuable

cliiflly l^-ausc of llie use- nmilu of the firifk

tra-iodics ; the other, an astronomical treatise

cnlilli-J I'octicon Astronomicon Lihri IV., of

little value now. The FabiiUr are edited by

Schmidt (Jen.T, 1872), and the .-Is^roiioniioa b_v

Bunte (Leipzig, 1875). Another Ilyginus, known
as- fJroiiKilicus. lived probably in the second cen-

ttirv, and wrote a work on surveying; edited by

Gciiioll (Leipzig, 1879).

HYGIinjS, Saint. Pope, or Bishop of Rome,
abiiut the middle of the second century, possibly

137141. \'ory little is known about him.

HYGROM'ETER (from Gk. iyp6(, hygros,

moist + fitTfrnv, mtlron, measure). An instru-

ment for measuring the quantity of moisture in

the atmosphere. In addition to the gases of

which it is composed, the air contains the vapor

of water, which is invisible except when it is con-

densed in the form of fog or cloud. The amount
of this aqueous vapor varies greatly, and de-

pends chiclly on the temperature, being at a

minimum on cold days, and on warm days form-

ing as much as one-fiftieth part of tlie air. This

vapor has a certain tension or pressure depend-

ing upon the teni|)erature, and when the latter is

sullieiently reduced condensation takes place and
dew is formed. The temperature at which the

air contains a maximum of moisture for a given

pressure is called the temperature of saturation

for that pressure, and if the temperature is re-

duced lx;low this point condensation takes place.

The temperature at which condensation occurs

is known as the dew-point (see Dew) tempera-

ture. The less moisture the air contains the lower

will be the dew-point, and when this is ascer-

tained experimentally, we can ti.se it to determine

the pressure of the vapor at that temperature,

as the pressure of water-vapor and its relation to

tempeiature has formed the subject of extensive

and elaborate experimental researches that are

now embodied in carefully prepared tables. It

is known that the quantity of water contained

in the air varies directly (or nearly) as the

vapr)r pressure, consequently a ratio between

the vapor pressures at an observed temperature,

and at the temperature of condensation for the

atmnspheric condition at the time of observation,

would give the relative humidity. It is in terms

of relative humidity that the amount of moistiire

in the atmosphere is expressed in the daily

weather reports, and the chief function of the

hygrometer is to afford such data as will enable

us to determine this quantity.

Hygrometers can be divided into several

classes. There are those in which use is made
of tlie prof)erty of certain substances of altering

their dimensions or weight upon absorbing mois-

ture from the air. Of this class the most used

are those in which a hair expands and contracts

according as the air is more or less moist, and
moves a pointer or index over a scale, and indi-

cates relative humidity direct. This form was
invented by Saussure. the Swiss physici.st, and a

somewhat similar instrument was devised by
IkHuc in which a strip of whalebone was em-
ployed. The instrument.s are known as hygro-

scojies, and may be u-sed indoors or where only

an approximate reading is desired. Another
cl.i.ss of hygrometers is based on the principle

that certain chemicals will absorb moisture, and
the amount thus abstracted from a given volume

of air will give the quantity present in the at-

mosphere. The apparatus consi.sts of a series of

drj-ing-lubes containing some hygroscopic mate-
rial, as substances wliich readily absorb mois-

ture are termed, through which air is forced by
means of an aspirator or other device. The sub-

stances which may lie used for this purpose are

strong sulphuric acid in pumice-stone, calcium
chloride, phosphoric acid, and potassium or so-

dium oxide. The amount of moisture is deter-

!nined by the increas*' in weight. The class most
generally used, however, includes ap|iaratus

where the temperature is reduced until con-

densation takes place, or this temperature can be
determined from the temperature of evapora-

tion. Knowing the dew-point for a given condi-

tion of the atmosphere, the other data can be
readily ascertained.

The Daniell hygrometer, which figures exten-

fivcly in the earlier works on physics and meteor-

ologi", consists of two bulbs connected by a bent

tube, as represented in the figure,, and inclosing

a thermometer together with Bome ether, and
vapor of ether, the

air having been ex-

pelled before the

tube was sealed. One
bulb is either black-

ened or coated with
metal, wliile the

other is covered with
muslin. The ob-

server's hand is

placed for a short

time on the muslin-
covered bulb to drive

the ether into the

opposite bulb, leav-

ing the first bulh

and the tube filled

with the vapor of

ether. A little ether
is then dropped from
the bottle on the

muslin-covered bulb;
evaporation instant-

ly takes place, and the temperature is reduced,
thus condensing the vapor inside; a fresh
evaporation from the other bulb fills the vac-
uum, and the vapor is again condensed by drop-
ping more ether on the muslin covering, the
process being repeated until the temperature of
the bulb containing the thermometer is so re-

duced by successive evaporations (see Evapob.v-
tion) tjiat dew begins to be formed on the out-

side of the bulb. At the instant this occurs, the
height of the mercury in the two thermometers is

accurately noted, the one giving the dew-point
temperature, and the other the temperature of

the air. There are other forms of dew-point
apparatus, all depending upon this same prin-

ciple, and the hygrometer of Regnault was de-

vised to remedy some of the defects of the Dan-
iell apparatus. In this instrument a current of

air is used to increase the evaporation of the
ether, and instead of a glass tube and bulb there
is a brightly polished thimble of silver at the
base of one of the thermometers, which contains

the ether. The air bubbles through the liquid, and
the rate of evaporation becomes much more rapid.

Knowing the dew-point, a reference to the table

will furnish the pressure of aqueous vapor at

that temperature, and other tables or the appli-

DA.VIELL HTOROUETEB.
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cation of a formula will give the amount of mois-
ture in a given quantity of air.

Instead of the dew-point apparatus, tlie wet
and drj- bulb thermometers, or psychrometer, is

now generally employed in making ordinary
observations, especially by meteorologists. The
instrument consists of two ordinary thermom-

eters—one has its" bulb bare,
and thus shows the temperature
of the air, while the other has
its bulb covered with muslin
which is kept wet with water.
The thermometers are often so
united that they can be rapidly
revolved in order that the wet
bulb may be exposed to a con-
stant current of air. In the
illustration is shown the sling
psychrometer issued by the
United States Weather Bureau,
where the thermometers are
mounted in such a manner that
they can be whirled about the
hand of the observer. The evap-
oration from the muslin and the
consequent cooling of the bulb
being proportional to the dry-
ness of the air, the difference be-

tween the readings of the two
thermometers is greatest when,
the air is driest, and zero when
it is completely saturated. The
readings of the psychrometer
and the dew-point apparatus at
the same time have been care-

fully compared, and it has been
ascertained that the vapor
pressure at the dew-point of air

is equal to the vapor pressure
WEATHER corresponding to the tcmpera-

ture of the wet-bulb thermome-
ter minus the number .011. mul-

tiplied by the difference in degrees between the dry
and wet bulb thermometers. This rule is stated
as applying when the psychrometer is whirled,

and when the pressure of the barometer is equal
to 30 inches. From the difference in readings
between the thermometers the vapor pressure can
be calculated by formulas which, with certain

modifications, are based on those used by Re-
gnault.

Ferrel's formula, used by the United States
Weather Bureau in calculating its tables, is as
follows

:

Letp=vapor pressure of saturation at dew-point tem-
perature.

p'=^ vapor pressure of saturation at wet-bulb temper-
ature.

P ^barometric pressure, talien as 29.4 in computing
tlie tables.

t ^ readinpT of cir.v thermometer,
t'^ reading of wet tliermometer.

Then for dew points below 32^

p —p"—.000.160 P (<—«') ( 1-)- .00065 «')

and for dew points above 32°

p=p'-.0OO367 V{t~n (H-J^")

In practice, however, it is usual merely to take
the ditlerence between the wet and dry bulb
thermometers, and refer at once to the tables,
which will give the relative humidity, the amount
of moisture in a given quantity of air, and other
d^ired data. These tables and full directions
for practical hygrometrv are contained in the

BTKEAr SLING PSY
CHHOMETEB,

publications of the United States Weather Bu-
reau, to which the reader is referred for further
information, while nearly all the larger treatises
on physics contain satisfactory treatment of the
subject. Consult also Preston, Theory of Beat
(Xew Vork, 1894). See Humidity. .

HY'GROPHYTES (from Gk, i;p6c. hygros,
moist -f yiror, phyton, plant). Plants which
grow naturally in regions where the atmosphere
is moist. Hygrophytes differ from hydrophytes
in that they are not necessarily associated with
water in the liquid state. Ilygrophytic leaves
show a number of peculiarities" in contra.st with
xeropliytic leaves. For example, hygrophytie
leaves do not suffer, but rather thrive, in very
moist atmospheric conditions. The leaves them-
selves are also easily, moistened. This type of
leaf is very characteristic of the tropical" rainy
forests, Xerophytic leaves, in contrast with hy-
grophrtic leaves, are not readily moistened, and
commonly die if subjected to a moist atmosphere.
See Hydrophyte.

HY'GROSCOPE. See Htgrometee.
HYKSOS, hik'soz. The name of a dynasty of

Egyptian Kings, who are known also as the
Shepherd Kings. JIanetho, of whose annals an
excerpt is preserved in Josephus, narrates that
foreign conquerors from Asia took possession of
Egypt who were called Hykussos. This name
seems to mean 'foreign kings' (hyku-khesou) ;

the explanation, based on the mutilated form
Hyksos and interpreting sos as Egj'ptian shos,
'shepherd.' although attributed to Manetho,
seems to have originated at a later time. Con-
sequently, we have in this no basis for deter-
mining the nationality of those foreigners, 'of

iinkno«-n race,' as ilanetho says. Usually, his-

torians, following this later etymology and the
insertion in Manetho ("they are said to have
been Phoenicians or Arabs"), consider them as
nomadic Semites, either Arabs or Canaanites,
recently settled in Palestine, Others have sup-
posed them to be Turanians, thinking that they
found Mongolian features on statues which were
for a long time attributed to the Hyk(us)sos,
but are now generally recognized as belonging to
an earlier period. Xothing positive can be said
as to the origin of this people: it is only known
that the conquerors had first founded an empire
in Syria (coming from the north from Asia
Minor?) before conquering Egj-pt. This explains
why many Semites came thither along with them
and, later, under their rule. The date of their
conquest is doubtful. From the confused ex-

tracts from Manetho, they \yould seem to have
formed Dynasties Fifteen and Sixteen, lasting
2,5!) and 251 years, respectively, and would thus
have begim about 2100 B.C. But Dynasty Six-
teen seems to be an erroneous repetition, so that
only Dynasty Fifteen with six (?) kings re-

mains, and for these 250 years arc certainly too
much. Taking into consideration the recently
discovered Sothiac date for DjTiasty Twelve, not
nuich more than a century would remain for
them, and therefore the invasion of the foreign-

ers ought to be placed at about 1700 n.c. The
reports of the cruelties and devastations, which,
according to Eg\-ptian tradition, accompanied the
conquest, are untrustworthy. In one point,

however, the traditional account has been con-
firmed : the invaders built a strong fortress on
the northeastern frontier of the delta, in the
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Sethroite nomo, called Avnris (Egj'ptian, Bat-
tciircl), and ])laoed in it a stioiiij; nanisim to se-

en lo tlic eoiinection between the Syrian and Kgyp-
tian pruvinces. The conquerors soon adapteil

tliemselves to Esj'ptian manner--, leaving prob-

ably the old administration untouched, and the

Kings assumed Egyptian names. Three or four

of these royal names liave been found on the

monuments. The six Kings of this dynasty
wore; Salatis or Saites ; Heon ( possibly Klieyiln of

the monuments) ; Apophis I. or Apachnan (hiero-

glyphic Apopi n-fyiioii) ; Apophis ( Apopi a-uscr-re) ,

who seems to have been misplac-ed by Manetho and
to belong to the end of the series, after Innnas
and Archies (or Asses?). Perhaps these last two
names are merely eornipt repetitions of the pre-

oc<liiig. The second Apophis reigiicd for at least

tliirtythree years, as the mathematical papyrus
of London written in his reign attests; for the
other Kings we have only the corrupt JIanetho-

nian dates (nineteen, fourteen, thirty-nine years,

€tc. ). These Kings resided in Memi)his. Avaris,
and Heliopolis (?), having the Delta under
their direct administration, and leaving the
country above Memphis to tributary princes of

the old nobility. This proved fatal to their do-

minion, for the vassal Prince of Thebes soon felt

strong enough to rebel against his sovereign. A
popular tale ( Pajiyrus Sallicr I.) gives a fanciful

narrative of the beginning of this war. but tlie

mutilated cimdition of tlie manuscript renders
it dilticult to decide whether the foolisli arrogance
of Apopi or his exaggerated zeal for liis god Set
is represented as the cause of the struggle. The
popular idea that the Hyk(us)sos brought alonj»

their own native god of war. Sutekh. and tried to

force his exclusive worship upon the Egyptians,
is incorrect; this god was merely tlie Egyptian
divinity Set (playfully written Sutekh). the
local god of the capital. Avaris, who became, of

cinnse. the oflicial patron of the Kings, but
did not dispossess any other cults. The revolt

against Apopi (11.?) was started by Sqenen-re.
the Prince of Thebes (which of the three princes

of that name is doubtful), and lasted for long
years, extending through the reigns of two short-

lived Theban princes (Kames and Snekhten-rO).
The princes of the nomes north of Thebes were

annihilated in the war of independence, as they
do not seem to have joined the national cause.

When Amasis I. (Ahmosc. c.lOOO n.c.) ascended
the throne, the Phara<ihs of the foreign dynasty
seem to have been almost completely expelled,

but they sustained a long siege in their last

stronghold. Avaris. This city fell in the third or
fourth year of Amasis Ahmnse and "the sur-
vi\ing inhabitants were distributed as slaves.

The strange statement in Jlancthb that Mis-
])bragmuthosis (i.e. Thothmes III., e. 1.500 B.C.)

took Avaris and allowed the remainder of the
Hyk(us)sos to retire to Syria, is, of course,
erroneous. No remarkable buildings of the
Hyk(us)sos Kings have survived: only traces of

temple restorations in Rubastis and the modern
Gebelen. Possibly their constructions were de-

stroyed after the expulsion. A considerable part
of SjTia .seems to have been tributary to them,
but the small stone lion bearing the name of
Apopi (I.?), found .at Bagdad on the Tigris, can-
not be considered to prove that these monarchs
ruled as far as Babylonia. The whole of this
interesting portion of Eg^-ptian historv is very
obscure. Consult: Koch, De Rcgibus Pastoribua

(Marburg, 1844) ; Chabas, Les pasleurs en
Liji/ple (Amsterdam, 1808); \V. M. MUller, in

Millciluuqtn licr vorderasiatischen Oesellscluift

(Berlin, 1808).

HY1.A (Xeo-Lat.. from Gk. ti/r/, hiflC. wood).
The typical genus of the tree-frog family, liylida';

hence the word is often used as a name for tree-

frogs in general, especially the conuuon variable

one ( Ih/la versicolor) of North .\merica. See
Tree-Fboi;.

HYXiE'US (Lat., from Gk. 'T/.aioi, Uylaioa,
wooilmani. In Greek mythology, an Arcadian
centaur who jiursued Atalanta and was slain by
her. In other legends he falls in the light against
the Lapitha-, or is slain by Hercules.

HYLAS, hi'lus ( Lat., from Gk. "T/.osi. In
Greek legend, son of Tlieodamas or Theiomenes.
favorite of Hercules, who took him on the Ar-
gonautic exiicdition. In Jlysia, near the mouth
of the Cios, while drawing water from a spring

be was made captive by the nym])h of the place.

Hercules returned in sorrow to Greece, taking
with him hostages of the Mysians, and requiring

that they should continiu> the search for his lie-

loved. The story was developed by the later

Greek writers, and seems to have arisen from a
Mysian religious festival, where a priest thrice

called the name of Hylas. Consult Mannhardt,

M llllioIo(ji.<!chc l''orschiin(icii (Strassburg. 1884).

HYLLESTED, hi.il'lc-stcd, Augv.st (1858—).
A .'Swedish pianist and composer, born of Danish
parents, at Stockholm, Sweden. He showed great

musical precocity, playing in public when only

live years old. He studied under Holgcr Dahl
in Copenhagen, until 18(in. and then, after mak-
ing a concert tour in i^caiidinavia. entered the

Koyal Conservatory of Copenliagen. In 1S70 he

was appointed organist of the cathedral there,

and director of the N'vkj^ibing Falster. a musical
society. Three years later he studied w-ith

KuUak and Kiel in Berlin, leaving there to be-

come a pupil of Liszt. He made many notable

concert tours in Europe and America, and was
the recipient of numerous honors. He was as-

sistant director of the Chicago Music College

( 188()-ni ). and director of the piano deiiartmeiit

in the Gottschalk Lyric School (
lS!tl-'.l4 1 . In

the latter }-ear he went to Europe for an extended

concert tour, and upon his return, in 1897, set-

tled in Chicago. His compositions, the most
popular of which are his songs and piano pieces,

include: the symphonic poem, Eli:ahclh, for full

orchestra and double chorus; .Si/i/e romaniique

;

ilarrhr Iriotnphale, etc.

HYL'LUS (Lat., from Gk. 'T/ynr). The son

of Hercules and Deianira, married at his father's

command to lole. When Eurystheus was re-

jnilsed by the Ileraclidie with the aid of the

Athenians, Hyllus slew him as he fled. Adopted
by the Dorian .Egimius in Thessaly, he gained

the leadership of tlie Dorians for himself and his

descendants. Having invaded the Peloponnesus

in obedience to a command of the Delphic oraelo

to seize the Kingdom of Eurystheus 'after the

third fruit,' he was unsuccessful and was killed

in combat by King Echemus of Tegea. The
oracle was fulfilled in the persons of his great-

grandsons Temenus. Cresphontes. and Aristo-

demus. who after the third generation conquered

the Peloponnesus.
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HYLO'DES. A genus of cystignatliine frogs,

about oU species of which are known in tropical

America, all small and like tree-frogs, with the

I
fingers free and provided with undivided disks.

A typical and familiar species of the West Indies

{Hijlodcs M'lrtiiiiccnsis) has some remarkable
traits, described under CoQUl.

HY'LOPHYTES (from Gk. liAr/, hyle, forest,

matter + (pvrdi', jihyton, plant). Plants which
grow in the woods; forest plants. The hylo-

phytes are contrasted with the poijphytes, i.e.

the plants of grasslands.

HY'LOZO'ISM (from Gk. iilri, hyle, matter,
wood + Cv'ii', ^ooji, animal). Tlie assumption
that the principle of all change is to be found in

material substance, and that all matter is in-

stinct with life. The term is applied to the
Ionic School (see Greek Philosophy), which
sought the explanation of the universe in terms
of water, air, fire, etc., and thus assumed, with-

out further investigation, that matter in one
form or another had in it 'the promise and po-

tency' of all change, including vital processes.

HYMANS, e'miiN', Louis (1829-84). A Bel-

gian liistorian, poet, and publicist, born at Rot-
terdam. He was editor of various papers, and
director of the Echo du Parlcment, a liberal

journal. He was elected a member of the Belgian
Chamber of Representatives for the city of Brus-
sels (1859), held that post for eleven years, and
showed himself an upright and conscientious

politician. He was the author of several novels,

of LettrcH moscovites (1857) ; Ilistoire popiilaire

de la Belgiqne (18th ed. 1880); Histoire popu-
In ire du rigne de Leopold I. (1864); Histoire
politique et parlementaire de la Belgique (1869-

70); Notes et souiKnirs (1876); Types et

silhouettes (1877), reminiscences; and Brux-
ellcs a travcrs les ages (1883-89).—His brother,

Henrt Simon (18.36— ), an author and critic,

was born at Antwerp. He was appointed con-

servator of the Royal Library of Brussels, and
became a constant contributor to art journals.
His best-known w'ork is Histoire de la gravurc
dans Vi-colc do Ruhcns (1879).

HY'MEN, or HY'MEN.ffi'TJS (Lat., from
Gk. 'T/iz/x). The Greek god- of marriage, whose
name survived in the refrain of the marriage
song, thougli the original meaning ('begetter')

was forgotten, and many legends devised to ex-

plain the occurrence in the hjTun. The mvths
usually represent him as son of Apollo and a
Jluse, more rarely of Dionysus and Aphrodite.
In art he is usually represented as a youth of

delicate, almost feminine beauty, with a crown of

(lowers and a torch ; more rarely with wings.
Consult; Schmidt, De Hymenwo et Talasin (Kiel,
18S6) ; Vsoner..a(Jtlername>i (Bonn, 1896).

HY'MENOCEPH'ALtrS (Neo-Lat., from Gk.
Vfi>!i\ hynifn, mcmliranc + Kt<t>n7.!i, Iccphalc,

head). A genus of small pelagic fishes of the
tropics, of the family IMacruridie (see Gren.v
mER), noted for the papery nature of the bones
of the cranium. The only known species (Hy-
mnwcepliiihis cai'miirus) is gray, witli silvery
tints on the sides, and was taken from deep water
in the Gulf of Mexico. See Plate of CoDnsii
AND AlMES.

HYMENOPHYLLITES. h{-m6n'6-fiHl'tez,
Axn HYMENOPHYLTLUMtXeo-Lat. nom.pl.,
from Gk. v/^'/v, hymen, membrane -|- ipO?.}.ov,

Vol. X.—26.

phyllon, leaf). A genus of ferns, comprising the

film ferns and lace ferns, found growing parasit-

ically on roots of trees and in other like situa-

tions, and characterized by their delicate mem-
branaceous leaves with cup-shaped spore-cases

situated at the ends of the veins, and their creep-

ing rootstocks. The family containing them is

one of the most primitive of the modern ferns,

and also one of the earliest to appear in the

geological records ; for fossil leaves, called Ily-

nienophyllites, very similar to those of the mod-
ern living genus Ifymenophyllum, are found in

the Devonian rocks of Euroi)e. It is also known
in the coal-measure flora of Carboniferous time,

and in the Eocene flora. The fossil fern genus
Sphenopteris is very similar in form to Ilymeno-
pbyllites, and can with dilliculty be distinguished
from the latter. See Fern.

HY'MENOP'TERA (Lat. nom. pi., from
Gk. iifievdiTTcpoc, hynienopteros, membrane-winged,
from i/J>iv, hymen, membrane -\- Trrcpoi', pteron,
wing). An order of insects, containing the ants,

bees, wasps, ichneumou-fiies, saw-flies, gall-tlies,
'

and related insects, elsewhere described under
their names. The order includes a very great
number of species, estimated at about one-fourth

of the whole class, of which some, as anls

and bees, are singularly interesting and impor-

tant. Tliey have the mouth furnished with man-
dibles for cutting and tearing, but the other

parts of the mouth are adapted for suction, and
are generally narrow and elongated, often united
into a kind of proboscis, as in bees. (See Bee.)
The antennre are generally slender, but often

exhibit diflerences in the sexes of the same spe-

cies. The wings are four in number, the first

pair larger than the second, the wings of the

same side united in flight by little hooks. The
wings, when at rest, are laid over one another
horizontallj' over the body. The witigs are en-

tirely membranous, not reticulated as in the
Xeuroptera, but with comparatively few ner-

vures, the arrangement of which is so constant
in the whole order that ]>artieular names have
been given to them and to the space between
them, and their diversities have been made use
of in classification. The wings arc wanting in

the imperfectly developed females ("neuters") of

some. Besides the ordinary eyes, all the Hy-
menoptera have three small, simple eyes (ocelli),

on the top of the head. The abdomen is generally

united to the thorax by a slender pedicel. The
abdomen of the females is generally furnished

with an organ capable of being protruded, but
for different purposes in difl'erent sections of

the order, it being in some of the groups an ovi-

iwsitor or borer, and in others a sting.

The Ilymenoptera in their perfect state gener-

ally feed on honey, but some of them prey on
other insects, which are the food of the larva
of a greater number; while the larva- of some
feed on various vegetable substances. The meta-
morphoses of the insects of tliis order are per-

fect: the larvie are generally—although not in all

the families—destitute of feet: the pupa> take
no food. The H^Tiienoptera are remarkable for

the dilatation of the tracheie or air-tubes into

vesicles, and the general perfection of the respi-

ratory system. The instincts and even apparent
intelligence displayed by some of them—particu-

larly the social kinds, which live in communities
—have excited admiration from the earliest

times. See Insect, paragraph f<orinl Insects.
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Fossil IIymenoitera. TIu'sc appear in the

Mesozoic foniiations in small luiinbera. Only
about a dozon species are kiiDwn, mainly from
the .lurassic limestones of Solenhofon. Bavaria.
The oldest hymcnopterans are nnoostral to the

modern ants. In the Tertiary deposits are found
representatives of all the important families in

fossil forms verj- close to the modern sneeies. In

.•Vmerica the best examples are found at Floris-

sant in Colorado, and in Eurojw the freshwater
shales of Aix, (Kningen, and Kadoboj, and best

of all. the amber of the Baltic Provinces, are
noted localities. Consult Scudder. "Systematic
Review of Our Present Knowledge of Insects," in

United States Geological Survey Bulletin, No. 31
(Washington, I8S(i).

CLASsiricATio.N. The order Ilymenoptera is

divided into two s\iborders, each containing sev-

eral superfamilies, as follows:

Suborder Heterophaqa.—Superfamilies: Apoi-
dea, true Ijces; Iphecoidca. solitary wasps; Proc-
totrypoidea. proctotrypoid parasites; Vespoidea,
social wasps; Formicoidea. ants; Ichneumonoi-
dea. ichneumon-flics; Cynipoidea, gall-dies; Chal-
eidoidea. chaUis-llies.

Suborder Phi/lophafia.—Superfamilies: Siri-

coidea, horntails; Tenthredinoidea, saw-flies.

Biiii.iOGRAPHY. Cresson, Catalogue and Sgnop-
sis of the Xorth American Hijmenoptera (Phila-
delphia, 1887) : Ashmead, Superfamilies in the
Hi/menoplcra (Xew York. 1809) ; Ashmead. The
Huhifs of the Ilymenoptera (Cambridge, 1893) ;

Howard. The Insect Hook (New York, 1001);
Sharp. Cambridge Xatural History, vol. v. (Lon-
don. 1895).

HYMETTXJS (Lat.. from Gk.•r^kv~i':\ A
mountain range in Attica, about 3000 feet high,
now called Trelo-Vuni, between four and five

miles east ^f Athens, famous to-day, as well as
anciently, for its honej' of excellent flavor. There
was also quarried at Hymettus a bluish-gray
marble, much i)rizcd in antiquity.

HYMNOL'OGY (C,k. i^m\oyla, hymnologia,
from u^n-oXi^yot, hymnologos, singing hvmns,
from C'fims, hyunios, hymn; connected with Skt.
syunian. bond, Lat. suere, to sew, Ok. Kaff-aietv,

l-as-syein, to make shoes, OChureh Slav, sili, to
sew, Goth, siujan, OHO. siuu-nn, AS. seoirian,
Eng. sew + Gk. -\oyta, -logia. account, from
yiyttv, legein, to say). The science of hvmns,
or the collective body of hymns used at a particu-
lar time or place. In the most general sense a
hymn is a religious ode or poem ; more S])ecific-

ally it is a metrical composition divided into
stanzas or verses, intended to be used in worship.
In some variety or form the hymn has been thus
employed throughout the ages. T^normant pub-
lishes an old Aceadian hymn, sung to the moon-
god Hurkis, that may have been used at I'r five

thousand years ago. The Assyrian tablets fur-
nish many six>cimens of the so-called penitential
hymns. (Consult Records of the Past.) The
religion of ancient Eg>-pt produced hymns of
beauty and power. (Consult Renouf. Religion

of Ancient Egypt.) In India on anniversary
days and in processions there are songs sung to
the gods, but these are not of a high character.
The Vedic hymns are many of them productions
of worth. Buddhist hymns seem to be chiefly for
recital or meditation, not for worship. Confucius
made a collection of poetry, forty pieces of which
are called 'praise songs' or 'songs of the temple

and altar.' The Mohammedans have no hymns;
they have invocations and addressca. Greece
was the land of song, and there was lieard a song
on every occasion by every cla,ss to cidebrate |
every event. The so-calle<l Homeric hynuis con-

sist of brief addresses to the gods. Calliiius, the
father of elegy (c. 700 B.C.), and Archiloehus, a
contemiKirary, wrote hymns, but none of them
have reached us. Simonides, Tyrta-us, Solon of

Athens, Alca-us, and Sappho wrote lyric poetry.

Roman worship was silent and reverential, but
the priests used songs, and the poi'ts wrote ode.s

and lyrics. Of the hymns of the New World we
know but little. Reville gives a sample of the
h,vmns used in the time of the Incas in Soutli

America. The hymns, or rather incantations, of

the Xorth Americ:in Indians are inferior in qual-

ity, though not lacking in weirdness.

It is the Hebrew race which produced the
highest development of worship poetry before
tlie Christian Era. and it is a generally conceded
fact that the Hebrew Psalter has never be<'M

equaled as a whole. We get glimpses of tlie

kindred arts, music and poetry, very early in the
Hebrew Scriptures. Jubal was "the fallier of all

such as handle the harp and organ" (Gen. iv.21 ).

And in the same eonnecti(m we hear of the song
of Lamech (Gen. iv. 23-24), perhaps the earliest

song of Scripture. The song of Miriam (Ex. xv.

21) is the only one preserved of man.v possible

improvisations that she may have produci'd. Tlie

Xinetieth Psalm ha.s been attributed to Moses,
and has been aptly described as the 'swan song
of Moses.' In the Book of Numbers (xxi. 14) wi'

find the mention of the "B(X)k of the Wars of

the Lord." which some suppose to l>e a collec-

tion of songs and ballads composed by tlie camp-
fire. In the same chapter (xxi. 17-18) is given
the song "Spring Up, O Well." One of the great
songs of the Old Testament is that of Deborah
and Barak (Judges v.). It is cast in a distinctly

metrical form. The song of Hannah (I. Sam. ii.)

reminds of the song of Marv (Luke i. 46-55)

and it might be called the Magnificat of the Old
Testament. The schools of the prophets knew of

the soothing influence of music and used it in

prophecy, and with it they may have used song
also. With the founding of the Temple was
founded the temple of Hebrew song. Scholars
are not agreed as to the number of psalms com-
posed by David. The estimate runs from ninetv-
five down to none. Solomon is said to have vrrit-

ten 1005 songs, but only two P.salms (Ixxii. and
exiii.) have his name prefixed to them. His
other poetical productions are rather didactic

than lyrical. The Psalms contain many of the
poetical productions of exilic and post-exilic

times. Jonah ii., Isaiah xii., and Habakkiik iii.

are also poetical productions. Robert Lowth was
the discoverer of the metrical arrangement of

Hebrew poetry, first publishing his discover^' in

1753. Michaelis. Herder, Rosenmiiller. Do Wette,
Gesenius. Ran, Hollmann. Gustav Bickel. and
others have contributed something to the under-
standing of the subject.

In the Xew Testament the hymn note is

changed. The centre is a person, not a race. The
Magnificat of Mary (Luke i. 46-55) is a witness
to her talent as a daughter of David, and her
piety as a true Israelite. Her song has been
much used by the Church, rarely, however, in

metrical form. The best metrical version is

that of W. J. Irons. The song of Elizabeth
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(Luke i. 42-45), sometimes called the lesser

Benedict us, and the song of Zaeharias ( Luke i.

C8-79I, the Benedicius, were in use in the Churcii

as early as the time of Saint Augustine. The
-YuMC Dimittis of Simeon (Luke ii. 29-32) was
used in Christian worship as early as the sixth

century. The Gloria in Excelsis of the angels

(Luke ii. 14) in its present form appears in the

Codex Alexandrinus of the fourth century, thus
proving its early use. The Epistles of Paul con-

tain hymns. In Colossians iii. 16 we have a
reference to the use of Psalms in public worship.

Other h^Tims are found in Ephesians v. 14 : 1.

Timothy iii. 16; vi. 15-16; IL Timothy ii. 11-13;

the parallelism of this last passage is very

marked. In the Apocalypse the language is nat-

urally poetic, and there are several passages

which might have been hvmns; i. 4-8: v. 9-10,

32-14; xi. 15, 17, 18; xv. 3,"4; xxi. 10-14; xxii. 17.

One of the earliest references to be found in

regard to the worship of the early Church is in

the famous letter of Pliny to Trajan (a.d. 103,i

in tliese words: "They [the Christian;,] had been

accustomed to come together on a hxed day be-

fore daylight, and to sing responsively a song to

Christ as God." What this song was we do not
know. Unfortunately, the first hymn-book of the
Church is lost. This book was compiled and
largely written by Justin Martyr. It was en-

titled Psaltes, and is mentioned by Eusebius,
.Jerome, and Gennadius. The Ante-Xicene Fa-
thers bear testimony that hynms were used by the
Church. We have one hymn entire appended to

The Instructor of Clement of Alexandria (c.200

A.O.). It is the earliest Christian hymn extant,
and may be Clement's, though by some sup-
posed to be earlier than his time. It is entitled

A Hymn to Christ the Saviour. The best transla-

tion is by Dean Plumptre, but the most common
one is by Henry JI. Dexter, beginning "Shepherd
of tender youth." The next hvmn is that men-
tioned by Saint Basil (c.330-379) in his treatise

On the Spirit, and sometimes called the Candle-
lir/ht Hymn, because sung in church at the
lighting of the lamps. It begins "Joyful light of

the holy glory." It has been translated many
times. The best known translations are those of

John Kehle and Henry W. Longfellow. The chief

Eastern liturgies contain the well-known Cheru-
lic Hymn, beginning "Let us who mystically
represent the Cherubim." dating from the time of

Justinian (527-555). ^Methodius, who suffered

martyrdom in the year 312, composed a hymn
which is found in the Banquet of the Ten Virgins
(Discourse xi. ch. 2). beginning "Up, maidens,
the sound of the cry that raiseth the dead." The
Gnostics composed many hymns to further the
spread of their doctrines. Valentinus (d. 160)
wrote many of the most profound. Bardesanes
(d. 223) is said to have composed one hundred
and fifty hymns. His son. Harmonius, was also

a writer of hymns. They are sometimes called

the fathers of Syrian hymnology. But that honor
really belongs to Ephraem Syrus (d. 378), a poet
of no mean order, who wrote to counteract the
work of the Gnostics, as a little later Chrysostom
(d. 407) did to counteract the work of Arius.
With -Ambrose (d. 397) begins a great uplift of

the art of hymn-writing. To him is attributed the
hymn Te Dcum Inudnmus. though probably writ-
ten in part at least at a much hiter date. There
are ninety-two of the liymns of the Ambrr ian
school vet in existence. Ambrose also reformed

the music of the Ciiurch, and his form rf chant
was used until the introduction by Gregorj' the

Great (d. 604) of the Gregorian chant.

Both Greek and Latin hymnologists were active

during the Middle Ages. In the Greek Church
Saint Andrew of Crete (660-732), Saint .John

of Damascus ( d. 787 ) , and his foster-brother

Cosmas (d. 760), were followed by the poets of

the Studium, Saint Theodore (d. 826), Saint
Theophanes (c.800-850), and Saint Joeph (c.

840), the most prolific of them all. The Church
is greatlj- indebted to John ilason Xeale (1818-

66) for his translations from Greek sources, which
however, were by no means close ; indeed, he great-

ly improved upon his originals. In the Latin
Church Aurelius Clemens Prudentius (d. c.413)

was a prolific writer of hymns. Ctelius Scdulius

(fl. 450) was the next writer of note. Ennodius
(c.473-521) composed a few hjTnns. Vcnantius
Fortunatus (d. 600) was a writer of much power.

He is best known to us by his passiontide hymn
Vexillii rcffis prodcunt, which in the translation of

John Chandler begins, "The royal banner is un-

furled." We are under obligation to Kobcrt 11.,

King of France ( d.l031 ) , for Vriii, Sancie Spirilus

("Come, Holy Spirit"), and three other liymns^

The great hymn I eni, Creator Spiritus ("Come,
Creator Spirit") is sometimes attributed to Char-
lemagne, to Ambrose, Gregory the Great, or

,

Rabanus Maurus. The last-named writer did

compose hymns of merit, but this is not to be in-

eluded. Saint Bernard of Clairvaux (d. 1153) is a
name that belongs to the whole Church. He con-

tributed a long poem on the "Name of .Jesus."

This contains several pa-«sages that have been used
for hj-nms. Saint Bernard of Cluny ( d. 1 156 ) is not

so well known personally, yet we can never sing

of heaven in the highest strain without using

.John Mason Neale's translation of a part of his

De contempt u mundi. which he called Bernard's

Bhythm on the Celestial Country, especially the

verses beginning ".Jerusalem the golden." Thomas
of Celano ( fl. 1220). the friend of Saint Francis

of Assisi. has given us the niar\-elous judgment
hymn Dies Irw ( "Day of Wrath" ) . Saint Thomas
Aquinas the Schoolman (d. 1274) wrote Pange,
lingun, gloriosi corporis niystcrium ("Sing,

tongue, tiie mystery of the glorious body"). To
Jacopone. the Italian Franciscan monk, we owe
the Stabat Mater ("The ilother [i.e. the Virgin

Marj-] stood" ) . These hymns were the principal

great hymns before the time of the Reformation.

One of the great results of the Reformation

was the use of the vernacular in Church worship.

Luther was the first hymn-writer of the German
Church, enriching its worship with no less than

thirty-seven hynms. The best known is Bin'

fcste Burg ist unser Gott ("A ilighty Fortress

is our God"). The first evangelical hymn-book
of 1524 contained eight hj-mns. Subsequent edi-

tions contained more and more until that of 1553

contains one hundred and thirty-one. Co-workers

with Luther added much to the hymnologj- of the

Church. .Justus .Jonas (1493-1.5.55): Paul Eber

(1511-15G9) : Erasmus Alber (d. 15.53) : Lazarus

Spenglerl 1479-1534) : Hans Sachs, the shoemaker

poet of Nuremberg (1494-1576): Paul Spcratus

(1484-1551): and others among the early Re-

formers published hymns of value. The Bohe-

mian Brethren, notably Michael Weisseld. 1534),

furnished a number "of hymns in this period.

Their hvmns breathed a deep spiritual atmo-

sphere. The French Refonuation produced ths
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poetical translation of the Psalms by Clement
Marot (d. 1544) and Theodore IJeza (d. 1605);
the IJernian Keforniod hyuni-liook of 1540 pub-
lished at Ziirieh ; and the Cieiievan Psalter of

Calvin of 1502. In England the Kefonners issued
Miles Coverdale's (Jouslty I'miliiics and Spiritu-

alle tionffcn (London, 153!)); Kobert Crowley's
vcrsitication of the Psalter and Litany (1549);
and, last and most famous of all, the rendering
of the Psalms by Thomas 8ternhold and John
Hopkins (1,5(50).

The time of the Thirty Years' War was marked
by the production of many fine Cierman hymns
of a more or less martial character. The i)rin-

cipal composers were Martin Opitz (1597-1039) ;

Johann llcermann (1585-1647) ; Johann Michael
Altenburg (1584-1040), who composed part of
the battle livmn of C;usta%Tis Adolphus, "Pear
not, O little tlock, the foe;" Paul Fleming (1609-

40), author of the I'il<irim Bijiiin, beginning "In
all my deeds;" and Martin Riiikart (158G-1649),
who composed the German Te Dcum .V«a dankel
allc Gott ("Now thank we all our God"),
Germany continued to produce gi-eat hymns

and liymn-writers after this period. Paul Gcr-
hardt (1007-70) wrote one hundred and twenty-
three hymns. Many have been translated into

English, and some are in common use. Probably
the most familiar is "O sacred head once
wounded," translated by John Wesley. Johann
Franck (1018-77), burgomaster of Guben, an-
ticipated the Pietists in his mysticism as shown
in his hymns. Johann Rist (1607-77) produced
610 hymns, a few having merit. .Tohann Schef-

tler, known as 'Angelus Silesius' ( 1624-77) , was a
writer of force, and some of his hynms are yet

used. All the hymns of the period are somewhat
mystical in their teachings.

Pietism was a reaction against Protestant
Scholasticism, and swung to the other e.\treme

of Mysticism. The leaders of the movement,
Philipp .Jacob Spener (1635-1705), and August
Hermann Francke (1663-1727). wrote a few
hymns. Christian Friedrich Richter (1670-

1711) wrote thirty-three hymns. .Tohann Anas-
tasius Freylinghausen (1670-1739) wrote a few
hymns, and published the first hymn-book of the
movement at Halle in 1704. Gottfried Arnold
(1666-1714), the Church historian, wrote several

hymns of value. .Joachim Lange (1670-1744), a
friend of Francke, wrote the morning hymn,

Jcsii, xii/uvs lAcht ("O Jesus, sweet light").

.Tohann Friedrich Starck (1680-1756) of Frank-
fort wrote 939 hymns. Karl Hcinrich Bogatzslcy
(1090-1774) wrote hvmns, as well as devotional
works. I'hilipp l-'riedrich Hiller (1699-1769) of

Wiirttenil)erg wrote many hymns. The Moravian
Church has produced many fine hymns, some of

which have been translated by .John Wesley, Miss
Catherine Winkworth, and others. Count Nico-
laus Ludwig Zinzendorf (1700-60) produced 2000
hymns. ".Tesus, Thy blood and righteousness,"

and "I thirst, thou wounded lamb of God," have
been favorite translations from liis hymns. Bishop
August Gottlieb Spangenberg (1704-92) wrote
ten hymns. That on Christian simplicity, begin-

ning "Holy simplicity, miracle of grace," written
as a birthday hymn for his sister, is considered
his best. Christian Gregnr (1723-lSOl) compiled
the Moravian hymn-book of 1778, published at
Barby, still in use. To this he contributed sev-

eral hj-mns. The inspiration of the hymnology of

the Evangelical Revival in England can be

traced directly to the ^loravian Brethren. To
this period belong a few other hymn-writers of
note, such as Joachim Neandor ( l(>50-80), some-
times called the 'Psalmist of the New Covenant,'
and Friedrich Adolph Lampe (1683-1729), the
author of thirty hynms. Gerhard Tersteegen
(1697-1769), a ribbon-weaver, produced one hun-
dred and eleven.hynms, some of which are worthy
to be placed in the first rank. From the writers
of this school wc have the first introspective
hymns of value.

Tlie hynms of the Evangelical Revival are not
by any iiicms the first great hymns produced in

lingland. The Elizabethan period produced the
hymn by F. B. P. (the initials may stand for

Francis Baker, pater, i.e. priest), "Jerusalem, my
happy home," translated from the Latin: also

the first English hymn-book. This was by George
Wither, and was published in London in 1623.

Tlie Puritans produced as hvnin-writers, Robert
Herrick (1591-1674); John" Milton (1608-74);
Henry Vaughan (1622-95); and Jeremy Taylor
(1613-67). In the Restoration period Samuel
Grossman published The Youtt'i Man's Mcdita-
lion (1604), which contains several hymns, a
good specimen of which can be sei'n in Lord Scl-

borne's (Sir Roundell Palmer) Hook of I'raine

(1863). Henry More in his Dicine Dialogues
(1068) publislied seven long hymns on the fes-

tivals of the Church. But tlie greatest lyric poet
of the period was Thomas Ken (1037-1711), the
good Bishop of Bath and Wells. His evening,

morning, and midnight hymns stand at the heail

of all worship poetry of the English language.

The first two have never been surpassed, and
hardly approached. Joseph Addison, his con-

temporary, furnished a few hymns of an exalted

character. In 1083 John Mason published Hongs of
Praise, a h.vmn-book whidi went through many
editions. Benjamin Keach published Spiritual

Melody (1691), the first Baptist hymn-book.
Among Independents the first hymn-book used
was .4 CoUeclion of Divine Hymns (1690). The
metrical version of the Psalms by Sternliold and
Hopkins was followed by that of Francis Rouse
(1040), and that in turn by Nahum Tate and
Nicholas Brady (1690), which exerted a great
induence. The tendency, however, came to be
less and less to base hymns on the Hebrew Psalter
for a whole hymn-book. A preparation for the
work of Isaac Watts (1674-1748), sometimes
called the 'father of English hymnody,' was thus
made. His hymns have been more widely sung
than those of any other English writer, with the
possible exception of Charles Wesley. His first

work, IJorcc Lyriccc, appeared in 1700; Hymns
and Spiritual Songs in 1707. Besides these ho
published Divine and Moral Songs far Children
(1720). long extremely popular. To the school

of Watts belongs Philip Doddridge (1702-51).
His hymns were almost all written to follow ser-

mons, reenforeing the truth which had been
preached. The Wesley family, and the men who
gathered about them, both in and out of the

Church of England, were prolific writers, and
produced some of the best hvmns in the historv

of the Church. Samuel Wesley (1602-1735) was
no mean poet. His son, John (1703-91), trans-

lated several hymns, and mended many more.
Samuel, Jr. (1691-1739). wrote some hymns.
To Charles (1707-88). however, we must turn as

the leader of the lyrical forces of the Evangeli-

cal Revival. He wrote over 6000 hymns. Out
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of three hundred and twenty-five standard
hymns James King assigns twenty-two to Charles
\Vesley, a larger number than ascribed to any
otiicr writer. At the present time not far from
four hundred of his hynms are in common use.

They include a wider range of subjects than those
of any other writer of hymns. They chronicle
the events of the time as well as the devotional
cx|)eriences of the writer. Some were impromptu.
Jlany have bits of personal history as a back-
ground. Around some hymns have grown beau-
tiful stories, the historical data for which is ex-

ceedingly slight. The original hymn-books of the
Wesleys were issued in thirteen volumes under
the direction of George Osbom (London, 1868-

72). Thomas Olivers (1725-99), John Cenniek
(1718-55), Edward Perronet (1721-92), and John
Bakewell (born 1721), were of the Wesleyan
party; while John Gambold. the Moravian (1711-

71), Joseph Hart (e.1712-08). Miss Anne Steele

(1717-78), John Xewton (1725-1807), William
Cowper (1731-1800), Robert Robinson (1735-

(*0), John Fawcett (1740-1817), Augustus Mon-
tagu Topladv (1740-78), Joseph Swain (1761-

96), William Williams (1717-91), and still

others were more or less affected by the move-
ment. The hymns of the movement are char-

acterized by greater breadth of view than any
previously issued. They include hymns of all

kinds, but very few didactic hymns.
Hymns of modern days seem to have been pro-

duced by small groups of men representing some
movement or belief. ( a ) TTie missionary move-
ment produced James Montgomery (1771-1854)
as its first hymn-writer and Reginald Heber (1783-

1820) as its ablest. Both produced many hv-mns
other than missionary, (b) The Oxford move-
ment was characterized by its hymnological pro-
ductions, as well as its works of devotion and ar-

gument. John Kelde ( 1792-1866) , with his C'ftn's-

tian Year, Frederick William Faber (1814-1863),
Edward Caswall (1814-78). .John Hcnrv Newman
(1801-nO), author of "Lead, kindly light," and
Isaac Williams (1802-65) were the singers of

this group. Their work evinced not only a deep
piety, but an unsurpas.sed scholarly finish, (c)

The Simday-school movement has produced a
great many hymns. Among the first publications
was William Batchelder Bradbury's Golden
Chain (New York, 1861). (d) The evangelistic

movement of ilessrs. Jloody and Sankey brought
into the Church a class of hymns entirely differ-

ent from those produced by any other movement.
Many were not of high order, in fact were a dis-

grace to the Church, but they were so widely used
tliat this article would be incomplete without a
notice of them. Beginning with Select Uiimns,
The Go.ipel Hymns in six numbers (1875-95)
were followed by hymn-books whose name is legion

and whose copies are millions. The most volu-
minous writer of this movement has been 'Fanny
Crosby' (^Irs. Frances .Jane [Crosby] Van Al-
stine). (e) The Salvation Army has not added
much to the hymnology of the Church; it has.

however, changed the class of music used, and
not for the better.

In an article of this kind there must of neces-

sity be inany omissions. Only a few of the great-

est hymn-writers can be mentioned. Four women
have written h^Tims any one of which is worth
a lifetime to produce. Mrs. Sarah Flower Adams
080,5-48). "Nearer. Mv God, to Thee;" Miss
Charlotte Elliot (1789-1871), "Just as I am

•without one plea;" Miss Phcebe Cary (1824-71),
"One sweetly solemn thought;" and Mrs. Phoebe
H. Brown (1783-1861), "1 Love to Steal Awhile
Away." The Unitarians have produced some re-
markable iiymnwriters, such as John Pierpont
(17851866), Henry Ware, Jr. (1794-1843), Wil-
liam Bourne Oliver Peabody (1744-1847), William
CuUen Bryant (1794-1874), the Longfellows
(Henry Wadsworth, 1807-82, and Samuel, 1819-
92), Edmund Hamilton Sears ( 1810-76) , Theodore
Parker (1810-60), Stephen Greenleaf Bulfinch
(1809-70), .lames Thomas Fields (1817-81), and
Thomas Wentworth Higginson (1823— ). The
Protestant Episcopal Church has to offer the
names of Bishop George Washington Doane
(1799-1859), Bishop Phillips Brooks (1835-93),
Bishop George Burgess (1819-66), and the Rev.
Dr. William Augustus Muhlenberg (1796-1879).
The Presbyterian Church has the names of Sam-
uel Occam (172.3-92), Samuel Davies (1723-61),
Thomas Hastirgs (1784-1872), the Alexanders
(.James Waddell. 1804-59, Joseph Addison, 1809-

00), Thomas Mackellar (1812— ), Mrs. Elizabeth
Prentiss (1818-78), and Charles Seymour Robin-
son (1829-99), the compiler of ^ongs for the
Sanctuary and Laudes Domini. The Congre-
gationalists have enrolled the names of Tim-
othy Dwight (1752-1817), Joel Barlow (17.55-

1812), Nehemiah Adams (1806-78), Ray Palm-
er (1808-87), author of the immortal "My
faith looks up to Thee." Henry Martin Dexter
(1821-90), Jeremiah Fames ELankin (1828—),
and Horatio Richmond Palmer (1834— ). The
Baptists furnish a long list with the names of
Oliver Holden (1705-1844), Adoniram .Judson
(1788-1850). Mrs. Lydia Sigournev (1791-1865),
Robert Lowrie (1826—), William Howard Doane
(1831—), and Samuel Francis Smith (1808-95),
author of "My country, 'tis of thee." The
Methodists produced the first hj-mnologist
of the American Church, David Creamer
(born 1812). His Methodist Bymiiology ap-
peared in New York in 1848. Other Methodist
hvmn-writers are Miss Hannah Flasg Gould
(1789-1865), Thomas Hewlings Stockton (1808-

68), William Hunter (1811-1877), Thomas Os-
mund Summers (1812-82), Robert Arthur West
(1809-66), President William Fairfield Warren
(183.3—), and Professor Caleb Thomas Winches-
ter ( 1847— ) . Other American hymn-writers are
.John Greenleaf Whittier (1807-92). Hosea Bal-

lon (1771-1852), Edwin Hubbell Chapin (1814-

80), Charles Dexter CTeveland (1802-69), Miss
Lucv Larcom (1826-93), Mrs. Emilv Miller
(183,3—). The later writers of the Church of

England include the names of Chri-stopher Words-
worth (1807-85), Henry Alford ( 1810-71) . .John

Samuel Bewiev Monsell (1811-75). William
Josiah Irons ('1812-83). .\rthur Penrhvn Stan-

ley (1815-81). John Mason Neale (1818-06). Sir

Henrv Williams Baker (1821-77), Edward Haves
Pluniptre (1821-91). John Ellerton ( 1826-93)

.

William Walsham How (1823-97). and Samuel
John Stone (1839— ) , and these are only a few of

many. Other English writers of note are Horatius
Bonar ( 1808-90) . Frances Ridley Havergal (1836-

79). James Drummond Burns ( 1823-64 i. Thomas
Toke Lynch (1818-71), Norman Macleod (1812-

72), Andrew Young (1807-89). John Burton
(1803-77). Henry Francis Lyte (1793-1847), Sir

Edward Dennv (1796-1889). Josiah Conder
(1789-1855), Henrv Kirke White (1785-1806),

Sir Robert Grant (1785-1838), Bernard Barton
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(1784-1849), and Mrs. Felicia Dorothea Hemans
(i7ua-i8;iu).

Hymns, Ancient and Modern, originally com-
piled by u comiiiittce of wliiuli Sir H. W. Baker
was secretary, and publisliod in Lniulon in ISlil,

with supplemental liynuis pul)lished in ISS'J; and
'J In- Cnii()rty(iliuiial I'udliiiisl (1858), edited by

Henry Allon, and Church Hymns (1871), edited

by Canun John Kllerton. are the greatest hymn-
books of England. Laudcs Domini (New York,

1884), edited by Charles .Seymour Robinson; 77ic

Plymouth C'o//ec/ioH ( 18.55) . by Henry Ward
Beccher; The Kningcliciil Hymnal (1880), of

Charles Cuthbert .fail and .Sigisniund l.asar: the

Protestant Kpisroj)al Hymnal ( 1871 ) ; the Baptist

Praise Hook (1871 I ; and the Milhorlist Hymnal
(18781 are notewortliv Aineriean hymnals.

HinLio(iR.\riiT. It has been estimated that

there arc at least 40O.O00 hymns in all languages,

of which the greatest nunilier are in German,
and tlie next greatest number arc in English.

The literature or the subject is conse-

quently Incoming quite large. Tlie great

thesaurus of intormation is J. .Julian's

Dictionary of Hymnolmjy (London and New
York. lS!f2). the labor of many years and of

many hyninologists. It covers the entire field

and contains separate articles upon the hymnol-
ogy of the different periods and lands. .\. F. W.
Fischer's Kirchrnlicdcr-l.cj-icon (Gotha, 1878-

79) is also very good. For the study of early

Greek and Latin hymns the standard work is

H. A. Daniel's Thesaurus Hymnologicus (Leip-

zig, 1855), which gives the text of many hymns;
for the Latin mediieval hymns, a work of simi-

lar rank is F. .T. Mone's Lateinische Hymnen
dvs Mittclaltcrs (Freiburg, 1853). For German
Protestant hymnology to the seventeenth century
the great work is P. Wackernagel, Das deutsche
hirchcnlicd fon drr ultestrn Zcit bis cu Anfang
des XYII. ./o/ir/ii/»i(/cr/s( Leipzig. 1864-77 ) . J. M.
Xeale, bj- his Mcdiwral Hymns and Scguences
(London. 1851), Hymns of the Eastern Church
(London, 1802). and other similar works, con-
tributed much to a knowledge of the hymnology
of the Eastern and Western Churches of the
Middle Ages. A fairly creditable book on Latin
hymns is S. W. Dullield's Latin Hymn-irriters
and Their Hymns (New York. 1889).

The following books are recommended, but the
list makes no pretension to completeness, only
the greater books being named. On the general
subject: .Tosiah Miller, fiingers and Songs of the

Church (Xcw York. 1809) : J. E. Prescott, Chris-
tian Hymns and Hi/mn-irriters (Ix)ndon, 188.3) ;

W. G. ilorder. The Hymn Lover (London, 1889) ;

Duncan Morrison. The Great Hymns of the

Church: Their Origin and Authorship (London,
1890) ; A. E. C, Hi/mns and Their Stories (Xew
York. 1894); R. E. Welsh and F. G. Edwards,
Romances of Psalter and Hi/mnal (Xew York,
189G) ; W. T. Stead. Hymns' that Hare Helped
(Xew York, 1897): Duncan Camplx>ll. Hymns
and Hymn-makers (London. 1898). For the biog-

raphy of a hymnologist. consult H. Housman,
John Fllerton: A Collrrlion of His Writings on
Hymnology : With a Sketch of His Life (London,
1896). On (jierman hymnologj', consult: Wink-
xvorth, Lyra Germanica (London. 1855) ; and id..

Christian Singers of Germany (ib., 1869) ; and
for the hymns of Luther especially. Bacon,
Hymtis of' Martin Luther (Xew York. 1883).
There are several commentaries on hvmns that

are very well done. Hyde, Hymnal Sermon Pic-

tures (Xew York, 1899), does what is done no-

where else, and is most complete in the analysis
of the hvmns he discusses. Commentaries un
denominational collections are: Big Hymns,
Ancient and Modern (London, 1807), givuig an-

notations on the hymns of the Church of Eng-
land; Xntter, Hymn Studies (Xew York, 1884,

;id ed. 1902), based on the .\merican Methodist
Hymnal; Bnrrage, Baptist Hymn Writers and
7'Atiri/yHiM«( Portland. 'Maine, 1888) ; Tillet,Onr
Hymns and Their Authors (Xashville, Tenn.,
18S9) ; the annotated edition of the Hymnal of tlie

Methodist Episcopal Churcli. .South ; Robinson,

Annotations upon Popular Hymns (Xcw York,
1893). based on his Laudrs Domini; .Stevenson,

The [British] Methodist Hymn-Hook, illustrated

(London, 1883), from which S. W. Dutlield drew
many of the facts and anecdotes given in his Eng-
lish Hymnsi'Sew York. 1880), intended as a com-
mentary on Robinson's Laudes Domini. The
best anthologies of religious lyric poetry are:

The Book of Praise (London, 1802; many subse-

quent editions), by Sir Roundel) Palmer (Lord
Selborne) : and 7"/ic Treasury of Sarrid Song
(London, 1889), by Francis Turner Palgrave.

HYMNS, X.\TioxAi„ See Xatioxal Hymns.
HYMN TUNES, The authentic historj- of

hymn tunes begins with Hilary of Poitiers, who
died in 3ti8. His music was simpler than that

of the ordinary jubilations, each syllable of the

text being given but one, or. at the most, two
musical tones. Saint Ambrose (died 397) and,

later. Pope Gregory the (Jreat (died 004). in-

troduced radical reforms in the style and singing

of hynms (see AjniRosiAX Chant ; Gbeuoria.v
CilA.Nr), and the im]K>tus given by them to the

plain-chant (q.v. ) carried that form along for

centuries. It is noteworthy tlmt, even so early,

in many cases the author of the words also wrote
the accompanying melodies. With the growth of

polyphonic music the.se old chant-s were used as
cant I fermi upon which the more elaborate forms
of masses and motets were constructed. Under
Palestrina (q.v.. died 1594) the polyphonic hymn
reached its highest development. Around the

historic plain-chants he embroidered a wealth of

contrapuntal devices, yet preserving throughout
their original smoothness and beauty. The dilB-

culty of the music is the one objection against
their more genera! use.

Meanwhile a reaction had arisen again.st the
heavy, sombre music which had heretofore been
the sole style of hymn tunes. Between the
acts of Mysterj- Plavs. and especially at thase

given at Christmas time, it was customary to

sing songs whose general trend was religious,

but whose music was light and popular. The
Reformation was imminent and Luther appre-

ciated and seized the opportunity for an innova-
tion in Church music, (.i- adapted some of these

popular tunes to Gemian translations of Latin
Ijymns. wrote some original 'vords. and the whole
was set for four, five, or six voices by .Johannes

Walther. Most important in il.is connection is

the fact that for the first time ir the history of

hymn tunes the music was rhythmic. This \va8

the beginning of the chorale (q.v.), wl-i"!- be-

came immediately and widely popular. Thf n^xt
great period in fJermany begins with .Johann Vp-

bastian Bach (1085-1750). who. while emphasi/.-

ing the rhythmic element, at the same time ie-
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veloped the structural side of the music. After
iiim the decline was rapid.

In France Clement ilarot (died 1544) and
Theodore Beza (died 1GU5) wrote metrical
psalms which were set to popular music. Goudi-
niel (lo05-72), the earliest national composer,
wrote many hymn tunes, but tlieir difficulty ren-

dered negative their excellence, and they were
supplanted by the simpler arrangements of

Claudin le Jeune (died IGOO). Of the later

French hymn-writers the most important was
Cesar Jlalan. of Geneva (1787-1864), who com-
posed melodies to his own words. In England
the history of hymn tunes follows much the same
line as on tlie Continent. There were no hymns
proper imtil the eighteenth century; before that
time Tallis (died 1585), Byrd (died 1023), Par-
sons (died 1570), etc., set psalms to revised

forms of old Continental tunes, and in 1621 "the
Whole BooUe of Psalmes" was published. The
music of this edition was arranged largely by
Thomas Ravenscroft, the tunes having been set

by Bennet. ilorley, Tallis, etc. With Orlando
Gibbons (1583-1025) the pol^vphonic school in

England came to an end. and the later composi-
tions of Carey (died 1743), Wainwright (1792-

1854), and tlicir successors were poor in com-
parison. The reforms of the Commonwealth did

notliing for Church music, and it was not until

Purcell (1058-95), the greatest native English
composer, that a lighter, more varied note was
introduced into hymn tunes. The hymns of

Watts (1674-1748) marked the beginning of the
popular epoch, and those of Charles Wesley
( 1757-1834) its high-water mark. In recent
years choral music and hymn tunes have drawn,
more closely together, to the immeasurable ad-

vantage of the latter. In England especiallv.

Dykes (1823-70), Barnby (1838-90), Stainer
(1840— ), and others have all written excellent

music. At the same time, however, many hymns
have been written in England and the United
States whose music depends wholly for its suc-

cess on its catchy character. Jlost representative
of this class are the hymns of Moody and Sankey.
For a more detailed account of hynm tunes, con-
sult: Dickinson, Music in the Bistort/ of the

Westerti Church (Xew York, 1902), which con-

tains an cxliaustive bibliograpliy of the subject;
Mees, Choirs and Choral ilusic (Xew York,
1901 ) : also Butterworth, Slory of the Tunes
(Xew York. 1890) ; Love, Scottish Church Music
(London, 1891); Ciinven, Studies in Worship
Music (London, 1894) ; Cowan and Love, Music
of the Church, Bi/mnari/ and Psalter in Metre,
Its Sourrr.i and Composers (London, 1901).

HYNDTVIAN, Henby >L\yebs (1842—). An
English journalist and socialist leader, bom in
London. He graduated at Trinity College, Cam-
bridge, and began to study law in 1803, but three
years later, as correspondent for the Pall Mall
Gazette, went to the war in progress between
Austria and Italy, wliere he became the friend of

Mazzini. Garibaldi, and otlier patriots. Between
1809 and 1871 he traveled in Australia. Xew
Zealand, and Polynesia, and while in Melbourne
wrote articles for the Argus in the cause of free
education. He founded the Social Democratic
Federation in 1881. and from that time was a
conspicuous reform agitator. He was chairman
at the International Socialist Congress held in
London in 18!10, and assisted at the formation of
the new 'International' at Paris in 1900. He was

an Irish land-leaguer and a pro-Boer during the
second Boer War. From 1874 he used his pen dili-

gently in the socialistic cause. His books include:

A Commune for /jondon (1888); Commercial
Crisis of the Nineteenth, Century (1892); and
Economics of Socialism (1890).

HY'OID BONE (from Gk. io€iS-fis, hyoeidfs,
shaped like the Greek letter upsilon, from S, y,
upsilon -f- eiSos, eidos, shape). The tongue-bone,
or V-shaped bone. It is sometimes spoken of as
unimportant in man, compared with the so-called

hyoid bone in many of the lower animals, in

which, on account of its being a support for
bronchial apparatus, it is often developed to a
great size. But its importance is no less in man,
because of its connection with many muscles; the
perfection of its form and its exact location at
the base of the tongue being a considerable ele-

ment in the apparatus for the formation of

articulate and musical sounds.

HYOLITHES, hf-oll-th^z (Xeo-Lat. nom. pi.,

from Gk. 5, y, upsilon + Wft)s, lithos, stone).
An important and common fossil of the Cambrian
rocks, and found also, though less commonly, in

the higher rocks up to and including those of

the Permian system. The shells of this mollusk
are slender, conical tubes, often cur\-ed, and with
triangular or flattened cross-sections. Some are
provided with a lid to close the aperture. The
old genus Hyolithes has been elevated to a fam-
ily rank, and the numerous species have been
distributed among several new genera. The hyo-
lithids are very common in many of the lower
Cambrian rocks, and they are indeed among the
very oldest fossils known. They have been
classed as pteropods, and more recently as worm-
tubes, with the probabilities in favor of the latter
relation. Some authors have also considered tlie

hyolithids to represent quite nearly the most
primitive form of gastropod. Consult: N'ovak,
"Revision der Palaeozoischen Hyolithiden B<ih-

mens." in Abhandlungen der Bohmischen Gesell-

schaft der Wissenschaften, .series 7. vol. iv.

(Prague, 1891): Holm, "Sveriges Kambrisk-
Siluriska Hyolithidae och Conulariid;p," in Af-
handliqar Sveriqes Geologiska Cndersoknint),
series C, Xo. 112 (Stockholm, 1893) : Walcott,
"Fauna of the Lower Cambrian or Olenellus
Zone." in Annual Report of the United States
Geological Surt:ey, vol. x. (Washington, 1893) ;

Matthew. "Illustrations of the Fauna of the
Saint John Group," in Transactions of the Royal
Society of Canada, vols. i. to v. (Montreal, 1883-

91).

HY'OSCY'AMUS. See HE^•BANE; Bella-
do .\x a.

HYPATIA, hipa'shI-4 (Lat.from Gk .'Tn-an'o).

DaiiL'btcr of Theon, an astronomer and mathe-
matician of Alexandria and head of (he Xeo-
Platoiiic school in that city, early in the fifth

century. She is famed alike for her beauty,
her purity, her wisdom, and her tragic fate. Her
father gave her the best training the philosophy
of the time could furnisli. and she succeeded him
as lecturer at Alexandria : her fame drew stu-

dents from all parts of the East, where the in-

fluence of Greek thought and knowledge was felt.

The citizens of -Alexandria were proud of her,

and such reliance was pl.aced upon her judgment
and sagacity that the magistrates used to consult
her on important cases, .\mong those who were
most intimate with her was Orestes, prefect of
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Ihe city. At this time the Bishop of Alexandria

was Cyril (q.v.), between whom and Orestes

tlicre had arisen a dissension on tlie <|Uestion of

jurisdiction. "It was conimonly roportcd among
the Cliristians," says Socrates, tlie Cluirch his-

torian, "Ih-it it was by lier inlhuMue he [Oresles]

was prevented from heinp reconeih'd with Cyril.

ISonic of them, therefore, wliose rinjileador was a

reader named Peter, linrried away by a lieree and
bijioted zeal, entered into a eonspiracy against

her; and observing her as .she returned liome in

a carriage, tliey dragged her from it and carried

her to a eluii'ob ealU'd Osareiim. wliere tliey

eomplctiOy strijiped lier and then murdered her

with slii'ils. .\ftcr tearing her body to pieces,

they took her mangled limbs to a place called

Cinaron. and there burned them." This occurred

in March, 415. As at the time Synesius (q.v.)

met her (about 395) she had Ix-en for twenty

years a famous lecturer, and as she lived twenty

years after that, she nuist liave been at least si.xty

years old when murdered, but in legend and fic-

tion she is represented as of unfaded physical

charm. She is the lieroine of Charles Kingsley's

lliijtatin, or .Ycio Foes villi an Old I'ltcr (1853).

Synesius has preserved a few of her letters. Con-

stilt Meyer. Ili/pntia roii Alexandria, ein Beitrag

&ur Ceichichte des ^euplatonismus (Heidelberg,

ISSfi).

HYPERjESTHE'SIA (Xco-I.at.. from Gk.

Wip, hyper, over + atae-ijatt, aislhfms, sensi-

bility, ifrom ahBdvcaffai, aixthnneslhai. to per-

ceive through the senses) and Hvi'EHAI.gesia.

Hyperirsthcsia is a term connnonly tliougb less

correctly used to designate increased sensibility

to [Tain, the proper term being hyperalgesia.

It is believed that there is no increase of sensibil-

ity to touch or to heat and cold over the normal,

though tactile and thermal sensibility may be

diminished under various eonditions. Unpleasant

sensation or actual pain may be caused by a

light totieh on the surface, and is due to irrita-

tion of over-sensitive end-organs of common sensi-

bility (that is. pain), and not to increased per-

ception of touch. Ilyi)eralgosia is due to periph-

eral, spinal, or cerel)ral irritation of sensory

nerve-fibres. Increased eutaneous sensiliility oc-

curs in meningitis, cerebral or spinal; tetanus,

hysteria, traumatic neuroses, hy<lrophobia, etc..

ns well as neuritis and multiple neuritis, and

in some fevers. Local hyperalgesia occurs in

inflamed areas, as around earbunclcs, burns, gout,

etc. Sie .\n.i:sthesia.

HYPER'BOLA (Gr. iVf/i^o? 4, hyperhoU, hy-

perbola, excess, from v7TepPi>.>€tv, hyperbaUein,

to exceed, from inrf-p. hyper, over 4- pa'/.'^eiv,

bnllcin, to throw). One of the conic section;!

(q.v.). Analytically, the hyperbola is the

locus of a point which moves so that its dis-

tance from a fixed point, railed the focus, bears

a constant ratio greater than unity to its dis-

tance from a fixed .straight line, called the

directrix. In the figure. V is the focus and d

the directrix for the branch on the right: V is

the foeiis and d' the directrix for the branch on

the left: XX' is the transverse axis: YY' the

conjueate axis: and I is the latiis rectum. The
equation of the hyperbola referred to the rec-

tangular axes XX', YY' isl' j.. ?'J_.= I, in

which a ^OV. and e is the given ratio. Since

e>l, o°(I — c')is negative. Putting — 6= for

this negative quantity, the standard form of the

equation is — — 'jl =1. The curve MX, PQ

is the conjugate hyperbola with reference to the

hyperbola AB, CD. (Sec Conjugate.) The

HYPKItnOLA.

hyperbola is the only conic section having real

a-ymptoles. These are the lines TT, T'T' in

the figure. The equation of the liyperbola

referred to its asymptotes is xy = uh. An hy-

])erbola whose asymptotes are perpendicular to

each other is called a reelantitilar or ciiiiiliileral

hyperbola. These asymptotes have the following

remarkable jiroperty: if, starting from O, the

asymptotes 1* divided in continued proportion,

and from the ])oints of section lines be drawn
parallel to the other a.symptote, the areas con-

tained by two adjacent parallels and the corre-

sponding parts of the asymptote and curve are

equal.

HYPERBOLE, ht-per^)6-fe The name given

to a figure of rhetoric, by which expressions are

employed that, taken literally, signify more than

is really meant. The use of the figure is to ar-

rest the attention. Hyperbole is the basis of

many metaphors. Thus, we call Nero a 'mon-

ster''; Tamerlane, a 'tiger'; and so on. See

KllETORIC, FlOlRES OF.

HYPERBOLIC LOCKARITHMS. See Loo-
ABITIIM.

HY'PERBO'REANS (Gk. •rirepp6pcoi. By-
perhoreoi, beyoinl llie north wind, from I'jrf/),

hyper, beyond + liopiac, boreas, north wind). A
name given by the ancients to a mytliical people

dwelling in the distant north, beyond the Rhi-

pa-an M<iuiitains. where it was everlasting day
and per])etnal s]iring. and where sorrow and old

age were never found. The name was often ap-

plied to any people who lived in the far north.

The Hyperboreans may have been originally those

who brought to Apollo gifts and sacrifice. Con-

sult Crusius. "Kvperboreer," in Roscher, Lexikon
(Leipzig, 1884-97).

HYTERCAWINISM. Tliat form of Cal-

vinism whicli carries tlie system to its extreme

logical conclusions, holding, for example, to a
double predestination (to evil as well as good),

and atonement only for the elect. The more
moderate Calvinists seek to soften some of the

results of their principles.

HYPER-GEOMETRY. See Geometbt, sec-

tion Ihiiii r-r,i iiiiii-lry.

HY'PERITJES (T.at., from Gk. 'TTrrpeiSnc,

Tfypereidi'-i). An Athenian orator of tlie fourth

eentnrv n.c. one of the ten comprised in the

Alexandrian canon. After studying philosophy
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under Plato, and oratory under Isoerates, he be-

gan his public career as an advocate in the
Athenian courts of justice, and joined the pa-

triotic party, at that time led by Demosthenes
and Lycurgus. He fitted out two triremes at his

owTi expense for the Euboean expedition of B.C.

358. In B.C. 338, when the disastrous fight of

C'haTonea laid Greece at the mercy of Philip, Hy-
perides proposed that the citizens should .send

tlieir wives and children to places of security,

and fight it out to the last. Though this desper-

ate advice was not taken, iti^enuine patriotism
was appreciated and rewarded by his countrymen.
W'lien the death of Philip revived the hopes of

the anti-Macedonian faction, Hyfierides promoted
the alliance with Thebes, and after the destruc-

tion of that city by Alexander was one of the

orators demanded of the Athenians by the Mace-
donian king. Alexander, however, did not press

his demand, and Hyperides continued to oppose
the Macedonian influence as strongly as ever.

The arrival in Athens of Harpalus. the runaway
treasurer of Alexander, then absent on his East-
ern conquests, disturbed the friendly relation that
had hitherto subsisted between Hyperides and
Demosthenes, for in this celebrated case Hy-
perides, as one of the few anti-Macedonians who
were above suspicion, was chosen to prosecute
his friend. (See Demosthenes.) In the Lamian
\\'ar. which followed the death of Alexander, Hy-
perides took a leading part, and he spoke the

finieral oration over his countrymen who had per-

ished in battle. The year B.C. 322 saw the hopes of

Athens finally crushed at the battle of Crannon.
The chiefs of the patriotic party sought safety in

flight. Hyperides was overtaken at ^-Egina and
put to death. Tradition says that his tongue was
torn out by his captors, or that he bit it out to

avoid betraying his friends. As an orator Hy-
perides was ranked high by the ancients ; it is said

that some critics preferred him to Demosthenes.
The 'grace' of his speeches was especially praised.

The writer of the Lires of the Ten Orators enu-

merates 7.5 speeches, of which 52 were consid-

ered genuine. X'ntil recently these were known
only in scanty fragments, but late in the last cen-

tury a number of papyri were discovered in Egypt
which contain six speeches in a fairly complete

state, including the famous funeral oration. Tills

fully justifies the praise of the ancient critics,

and may be ranked as one of the finest products

of Greek oratory. A complete edition of the

speeches and fragments has been published by
Blass (Leipzig. 1804). The orations Against
Alhenoffcnes and Afjainst Philippidcs have been
edited, with an English translalion, by Kenyon
(London. 1893). Consult: Blass, Aftisc^he Bcred-

samkcif. iii (Leipzig, 1898) ; Jebb, Attic Orators,

ii. (London. 1880).

HYPE'RION. See Titans.

HYPERION. ( 1 ) A poetic fragment by John
Keats. It deals with the overthrow of the old

order of Saturn by the new one of .lupiter in

Greek mythology, was begun in 1818. recast but

by no means for the better in 1819, and finally

published in 1820. (2) A romance by Longfel-

low, published in 1839. Its sale during the first

twenty years approximated l.'i.OOO copies. It

narrates the wandering through Germany of Paul
rieiiiming, the partly autobiographical hero, and
contains nuich of German romance, introduced

by translations of legends and poems.

HYPE'RIUS, Andeeas Gerhard (1511-64).
A Protestant theologian and reformer, born at
Ypres, whence his learned name Hyperius, Ger-
hard being his family name. Ue was educated at
the University of Paris, and traveled in the Neth-
erlands and in Germany. Driven from England
(where he lived four j'ears with William Mount-
joy, Erasmus's friend) by the persecutions of
1540, he went to Germany, was converted to Prot-
estantism, and became professor of theology at
Marburg. A deep scholar and a liberal theolo-

gian, he was accused of Zwinglian views on the
Lord's .Supper. He wrote : Methodi Theologies
JAbri III. (15G6); De Formandis Concionibua
Hacris (1553) ; and De Recte Formando Theolo-
gice Htudio (1556), the first scientific dictionary
of theology.

HY'PERMET'AMOR'PHOSIS. See Meta-
morphosis.

HY'PERMETRCPIA. See Sight, Defects
OF.

HY'PERMNES'TRA (Lat., from Gk. 'IVcp-

uvi/arpa ) . One of the Dana ids. She alone of the
daughters of Danaiis disobeyed his command to

slay her husband, Lynceus, but was eventually
pardoned by her father.

HY'PERCPIA (from Gk. 6-ip, hyper, above
-|- wi/i, ops, sight). A congenital or acquired
error of refraction of the eye. Owing to too little

convexity of the refracting surfaces, parallel rays
of light do not converge to a focus on the retina,

like in the normal eye, but to a point somewhere
behind the same. It is usually called Hyperme-
tropia. long-sightedness, and is the opposite of

myopia.

HY'PERSPACE. See Geometry.

HryPERSTHENE (from Gk. vTrip, hyper,

over + (r6ivoi, sf/iCHOS, strength) . An iron-mag-

nesium silicate. It crystallizes in the orthorhom-
bic form, but is also found in granular masses.
Associated with labradorite and other basic feld-

spars, it is an important constituent of certain

eruptive rocks, such as gabbro and noritc. and is

widely distributed, especially in Sweden. Norway,
Greenland, the Adirondacks, and Canada. When
cheny-red in color it may be cut and polished,

and used as an ornamental stone.

HYPERSTHENE GAB'BRO. See Gabbro.

HYPER'TROPHY (from Gk. vttcp, hyper,

over + Tpoiilj, trophe, nourishment, from Tpt^ttv,

trcphcin, to nourish). The term applied in

medicine to the abnormal and disproportion-

ate enlargement of any part of the body. Ex-

amples of this change are seen in the muscular
system, where it may occur altogether indepen-

dently of disease. The huge bosses of flesh that

stand prominently forward in the arm of a black-

smith or of a pugilist, and in the leg of a ballet-

dancer, are illustrations of hypertrophy from in-

creased use, where the general health may be

jierfcet. In double organs, such as the kidneys

and lungs, if the organ on one side degenerates

through disease, the organ on the opposite side

is often found to enlarge, and carry on double

work. In these cases hyiwrtrophy is an effect of

disease, but is at the same time a preservative of

life.

There are, however, cases in which the hyper-

trophy has a hurtful instead of a conservative

elTeet. as. for example, hypertrophy of the thy-

roid gland, constituting the disease known as
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goitre or bronehocele, hypertropliy of tlie prostate

glniiil, of the spleen, etc. Tlic foUowiiij; are llie

ctiolojrical factors of liyperlropliy : ( 1) It may be

congenital. (2) A lo^'al iiicn-a^^c in the supply

of blood to a part, whether due to increascil e.\-

ercise, or irritation by mechanical or chemical

agents, etc. (3) It may be due to old age—the

so-called senile hypertrophy, the commonest ex-

ample of which is'tlie enlargement of the prostate

gland in old men. which is said to occur in about

forty per cent, of all men alter the age of fifty

years. (4) .Syphilis and chronic inllammations

are also very common causes of hyiH-rlrophy. See

Heart, Diseases of the.

HY'PHA (N'eo-Lat. nom. pi., from Gk. C^ij,

hyi>hi\ web). An individual filament of the body

of a fungus. A mass of organically related hy-

phiE constitutes a mycelium. See Fu.NOi.

HYPTJAL ( from Gk. irxva'/.ioc^ hiii»ialcos,

causing sleep, from firwi, Iiypnos, sleep; con-

nectt:d with Lat. kuduiiis, soiior. AS. sicf/Vii, Skt.

svapiia, sle»'p, from sro/<, to sleep). A hypnotic

of unquestionable value, combining as it does

the etl'ects of chloral hydrate and antipyrine. of

•which it is composed." Although it is recom-

mended by some for insonmia accompanied by

coughing, "its chief use is found in cases of sleep-

lessness due to pain. Its only rivals in the latter

field are opium, chloral hydrate, and Cannabis

Indiea. (See Hashish.) The objections to

using opium as a hypnotic in cases of persistent

sleeplessness are well known : and the combination

of the analgesic antipyrine with chloral hydrate

gives great relief from pain, permitting the

hypnotic action of the latter drug.

HYP'NOS (Lat..from Ok. 'Y:7io£-). Tlie Greek

god of sleep, the son of Erebus and Xight, and

twin brother of Death. He is represente<l as a

youth with wings on bis temples, bearing a

poppy branch and the horn of slumber.

HYPTIOSCOPE (from Gk. D-ior, hypnos,

sleep + iTariTMi', nkopein, to view). A magnet

devised to measure hypnotic sensitiveness. Tlie

magnet is a slit tube .3.4 cm. in diameter by 5.5

in "length, and weighs ICO grams. It is verj-

powerful, lifting 25 times its own weight. The

instrument is applied by removing the armature

and inserting the forefinger of the person to

be tested into the magnet so as to touch both

poles at once. After two minutes sensitive or

objective effects will be noticed in .SO per cent,

of persons tested. It is not an instrument of

any value whatever. Hypnotic influences cannot

be measured by any known mode at the present

time.

HYPNOTICS (from Lat. hiipnotinis. Gk.

i-mrtn6r, InipiuiliLrm, relating to sleep, from

pTimf, hypnris. sleep). Agents which are used

to induce sleep. During the state of slumber,

especially if deep, the functional activity of the

cerebral centres is largely suspended. Medullary

centres remain active, but are less alert. The
brain and spinal cord are anaemic, reflex action

is diminished, and the senses are dulled. The
ordinary precautions of one about to sleep—the

recumbent position, the darkened and quiet room,

the absence of previous excitement—arc simply

evidences of physiological necessity. Hypnotics

act ordinarily by diminishing the functional

activity of the brain, or by causing an ana-mia

of it, occasionally by both methods. They may

Im.' divided into four classes: (.\) Mental, acting

by diminishing' the functional activity of the

cerebrum. This class includes the constant

repetition of prayers, etc., the counting up into

the hundreds or thousands, the counting imagi-

nary sheep as tliey jump an imaginary wall, and
many similar expedients. These are only of

value in light grades of insomnia. (B) Divlclic.

This elasB causes a congestion of the abdominal
viscera by increasing their functional activity,

und thus leiuls indirectly to cerebral ana'iiiia.

A light supper of packers and cheese, or oysters,

or soup, or bwf tea, is often of great value for

inducing sleep. Frequently the addition of a

little alcohol as a weak toddy, or a bottle of beer,

will help. (C) MKchunical, including: (1) Hot
icaln-bfig or 6ric/.- to the feet, of value when the

extremities are cold. It acts by indirectly caus-

ing cerebral aii:emia. (2) AJoint uurmlh to abdo-

men by a poultice or hot compress covered with
oilsilk. This is frequently of value. It acts by
dilating the abdominal vessels, and this causes

cerebral aniemia. (3) Hot bath. This acts by
dilating the cutaneous vessels, and thus causing
cerebral aniemia. Certain i)recautions should be

observed: The bed should be well warmcil. and
the room moderately cool. The bath should lie

hot. and the individual ishould stay in it for sev-

eral minutes. He should be dried as quickly as

possilile. and in passing from the bath to the

bed he should \>e well wrapped up and wear warm
slippers. This method is often of great value
when properly applied. It should be used with
caution in cases of heart disease. (41 Chnpmnn's
method. This consists in the application of cold

to the spine. It. indirectly causes ililatation of

the abdominal vessels, and thus cerebral ana'iiiia.

(5) .Vassaye. This should be general and thor-

ough, especially to the abdomen. It acts by
dilating the vessels of the body, and also by
lessening the irritability of the scnsorj' cutaneous
nerves. If the ordinary precautions of quiet and
darkness are observed after the massage, this

method frequently acts very well. All the

preceding measures are of little value in case

any acute disease is present. In such cases, and
many others, we have to resort to drugs. Thesn
should not lx> used for ordinary insomnia until

a thorough trial has been given to the dietetic

and mechanical hypnotics. None should be given
except under the advice of a physician who has
examined the patient. They are, of course,

grouped under the class (D) Medicinal. (1)
Opium and its derivatives. As simple hypnotics
these are all objectionable, for they produce other
marked efTects than sleep. The danger of a
habit forming must also be considered. In acute

diseases, espix-ially when accompanied by pain or

delirium, they are of great value. Codein is

the least objectionable, but it is also the most
expensive and the least efficacious. Heroin,

dionin. and jieronin, three new derivatives of

morphine, can be utilized, but the danger of

fr.rmins a habit is always present. (2) Hynxryn-
mii.i and its derivatives. These are not of as

much value as are ordinarj- hypnotics, for they

cause other marked efTects. In cases of mania
they are of great value. Hyoscine hydrobromate
has the most decided hypnotic action. (3) Can-

nabis Indiea. Feeble in hypnotic power. The
sleep produced by it is apt to be preceded by

delusions often unpleasant. (4) Chloral hydrate.

This is a very valuable hypnotic. It has some
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objections. A very important one is the tendency
to the formation of a habit. Another is the

diflerence in susceptibility to its action. Chloral
hydrate is a powerful cardiac depressant, and
in cases of heart disease or heart weakness from
any cause, it should be used with great caution,

if at all. A small dose has caused death, al-

though fifty and sixty grains have been given in

other cases without harm. (5) Bromides. These
are not very j)o\verful hypnotics, but are often

used as adjuvants to others. Potassium bromide
is the most useful, but sodium bromide, though
less active, is not as depressing to the circulation.

<(j) Monobrated camphor. A feeble hypnotic.

(7) Paraldehyde, a polymeric modification of

acetic aldehyde. This is an cthoient hypnotic,

producing sleep, as a rule, in half an hour. As
regards its nervous effects, it is almost a pure
hypnotic, and it causes but slight depression of

the heart and respiration. It leaves no after

effects except the odor of the breath, which is

often very marked. It may cause nausea or

vomiting if the stomach is very irritable. Like
all hypnotics, it sometimes fails. (8) Hulfonal.

This is an efficient but slow-acting hypnotic.

The dose is given one or two hours before the

expected sleeping-time. (9) (10) Trional and
Tetronal are similar drugs, with more rapid and
powerful action. The three last named may
produce poisoning if used for any length of time
or in too large doses. (11) Urethane, ethyl,

C'.HjCOjXIL. has a bitter, disagreeable taste.

This is an efficient hypnotic, leaving no disagree-

able after effects. In large doses it may cause
vomiting, but is otherwise a pure hypnotic. Tt

has no depressing action on the heart or respira-

tion. (12) Amyleiie hydrate. A colorless fluid

with a sharp taste and smell. This is an efficient

hypnotic, causing sleep in fifteen to forty-five

minutes. The sleep is natural, and there are

no bad after eficcts. It has no depressing effects

on the heart or respiration. It has caused in

a few cases a delirium resembling that of alco-

holic intoxication, but followed by refreshing

sleep. (13) Amylene chloral, or dormiol, is sim-

ilar in action. Most of the drugs named are
considered in spciial articles under their names.

HYPNOTISM, or HYPNO'SIS (from Gk.
Cn-iiof, hypnos, sleep). The general names for a
group of abnormal phenomena, physical and
psychical, which show a close outward resem-
blance to the phenomena of normal sleep and
of sleep-walking. The symptoms of the hypnotic
state differ considerably among different subjects,

and the marking off of distinct stages within
this state is rather a matter of theorj- than of

actual observation. The artificial sleep is con-

tinuous and progressive, beginning with a lan-

guor and drowsiness not unlike those of a man
suddenly waked from sound sleep, or arousing
from a too protracted morning's nap after a
disturbed night. .\s the state . 'vances, the sub-

ject becomes partially anaesthei i. insensitive to

pin-pricks, pinching or the skin, etc.: his sense-

organs are closed to most of. the impressions
from his surroundings that would normally excite

them ; if awakened before the sleep has grown
more profound, he remembers hazily what has
occurred during hypnosis. He is extremely sug-

gestible at the hands of those who. as he thuiks,

have induced the sleep, and will execute n'o>i'-

nients that the experimenter prescribes to him.
The voluntarv muscular svstem evinces a curious

rigidity and fixity; the subject will remain in
any position in which he is placed. This feature
has given the name of 'catalepsy' (seizure) to
the stage in question. As the sleep is continued
the subject becomes still more auiesthetie, until
consciousness seems to lapse altogether; on
waking, he has no memory whatsoever of the
hypnotic period. The name of 'somnambulism'
is given to a stage of profound hypnosis in which
illusions are produced at the experimenter's sug-
gestion: the subject takes ink for wine, a pillow
for a baby, steps carefully over an imaginary
book, etc., etc.

These phenomena of sleep or trance, mixed
with much that is simply charlatanrj', have been
discussed and exploited from time immemorial.
The medicine-men of primitive and savage tribes,

the magicians of Egj'pt and Chald;ea, the Hindu
ascetics, the monks of Mount Athos, the quack
physicians of all ages, have made use of hypno-
tism to enhance their personal prestige, to cure
the sick, or to induce states of religious ecstasy.

The modern histfiry of hypnotism begins with
F. A. Mesnier (1733-1815), a German physician
who practiced hypnotic therapeutics at Paris
from 1778, causing so great a stir in scientific

circles that his pretensions were made a matter
of inquirj' by a royal commission (1785). The
report of the commission was unfavorable; but
'mesmerism' still fiourished. In England valu-

able works we»e published in the early forties by
J. Braid, a Manchester surgeon (c. 17!t5-I8l!0)

;

but their sanity and importance have but recently

been fully recognized. Braid coined the word
'neurohypnotism.' or nerve sleep, from which
comes the modem word hypnotism. During the

last third of the nineteenth century the facts

of hypnosis were thoroughly investigated by
physiologists and psychologists. Heidenhain and
Prcyer in Germany, Richet, Charcot, Licbault,

and Bernheim in France, Delboeuf in Belgium,
confirmed and e.xtended Braid's results. The
French investigators split into two distinct

•schools' : that of Charcot and his followers at the

Paris Hospital of the Salpetri&re, and that of

Bernheim and his followers at Xancy. The Sal-

pOtri&re .school maintains that hypnotism is a
pathological phenomenon, akin to hysteria, and
characterized by three well-marked stages; the

school of Xancy asserts that it can be set up in

the normal individual, that it is a unitarj- and
progressive stage, and that the key to its under-

standing is given with the facts of suggestion.

The latter views have found general acceptance;

but the controversy undoubtedly hindered the

advance of knowledge and threw discredit upon
the whole subject. It need hardly be said that

the doctrines known as animal magnetism, elec-

tro-biology, odism or odylism, mesmeric clair-

voyance, etc.. arc one and all—.save in so far as

they cover the facts of hypnotism proper—fanci-

ful and unerounded hypotheses.

In considering the psychology of the hypnotic

state, we have first to notice that its sole and
essential condition is an exaggerated state of

passive attention to some object or person. (See

Attention.) In popular phraseologj- there is

a 'total surrender of the will' of the subject,

either to a sense-impression or to the experi-

menter's personality. The condition of h^-pnosis

thus lies—and this fact is of extreme importance

—in the mind of the subject himself: the ex-

lerimenter or 'operator has no power, except as
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the subject gives him power. Tlic reason that
tlie professional hypnotist and the physician are

accredited witli a special ability to induce hyp-

nosis is, first, that they 'suggest' to the inquirer
—whether consciously, by strongly worded ad-

vertisement, or unconsciously, by the mere
authority of position—that such ability resides

in them; and, secondly, that they acquire, in

the course of th'.ir experience, a tact or insight

concerning the best means of bringing the in-

quirer into the necessary attentive state. The
subject comes to them i)repared for hypnotiza-
tion; and they make conditions easy for its

attainment. Kurther than this the ability of

the o|M'rator does not extend. It i.s, indeed,

entirely possible to hypnotize one's self. (See
AuTOSLGGESTiox.) Most of US have, at times,

'let our.«elves go' mentally, until we were on the
verge of what seemed to be a kind of fascination

or trance, at the brink of which we aroused
ourselves with a start. If now we place our-
selves under circumstances favorable to sleep,

cutting ofT, so far as may be, external impres-
sions, and attend concentratedly to the idea of

hypnosis, we presently drop into a similar state

of 'fascination' which soon becomes hypnosis
proper, and later passes off as ordinary sleep.

\Ve notice, secondly, as a corollary to what
has just been said, that all persons of normal
eonstitvition are liypn()tizal)le. Hypnosis is 'ab-

normal' only in the sense in \Wiich dreaming
(q.v.) is abnormal: and as we are all liable,

though in varying degree, to dreams, so are all

normal minds liable to hypnotization. The
strong-mindeil person who declares that So-andso
tried to hypnotize him. but could not on account
of his vigorous resistance, makes a ludicrous
misstatement. It is not So-and-so wlio is to

hy|)notize him, but he himself: and incapacity
for hypnosis is not the mark of a strong, hut of

a weak mind. Hypnosis (and this is a difTer-

ence l)etwecn it and dreaming) is impossible in

the case of idiots and of very yoimg children,
because they are scatter-brained, unable to at-

tend fixedly and continuously: the more 'power-
ful the will.' the easier must hypnosis be. We
t^ee this, indeed, in the tendency of vigorous
minds to lirown study,' a state nearly related to
hypnosis, and characterized by the same single-

hearted absorption, and the same arrest of bodily
movement. \Vhcther or not animals can be hyp-
notized is a disputed question. In the emotion
of extreme fear (when, if ever, the animal mind
must be dominated by one sole idea, and so ap-
proach to the requisite degree of passive atjen-
tion). we have a muscular rigidity, known as
'cataplexy' (cf. the popular word 'stroke'),

which outwardly resembles the stage of catalepsy
in man. Seize a frog firmly by a hind leg. and
the animal will spread out, stiff and stark, mak-
ing no effort to escape. Pigeons, fowls, guinea-
pigs, etc., can all be readily 'hypnotized' by
similar means. The trend of expert opinion
seems, however, to be that the resemblance to
hypnosis is rather external than real.

We turn now to some special questions of

hypnosis, and first ( 1 ) to that of the rapport.
This is a supposed subjective link or bond
whereby the experimenter, in virtue of his will-

power or personal magnetism, attaches the sub-

ject to himself. Xow it is true that there are
cases in which a subject can be 'hypnotiz^ed' only
if a certain operator or experimenter allows or

commands it. But there is nothing mysterious,
still less su]>ernornnil, in llie matter. The sub-
ject in some way (perhaps by self-suggestion,

perhaps at the explicit suggestion of a physician)
acquires the insistent belief that hypnosis is

impossible for him without the presence or
assent of the experimenter; and the belief, once
acquired, is cirective. It is thus the subject,

again, whose 'will' is concerned, not the operator.
The rnppurt is sometimes suggested by physician
to patient, in order to prevent interference by
outsiders with the conduct of a case ; and thus
serves a useful purpose. (2) It may be sug-
gested to a somnambulistic subject that at sucli-

and-such a time i.fter waking from the hypnotic
sleep he shall perform such-and-such an action.
This is termed post-lii/pnotic or terminal sugges-
tion. Its effectiveness depends upon the fact
that the time idea is common both to the hypnotic
and to the waking consciousnesses, and so forni.^

a bridge between the abnormal and the normal
states. "You will go into the kitchen and drink
a glass of water at five o'clock." The subject i«

strongly impressed by the five-o'clock idea.

When, therefore, five o'clock actually comes, its

perception or idea is sulhcient to throw him into
the first stage of hypnosis; the suggestion re-

covers its hypnotic strength, and he goes, pas-
sively, to e.wcute the prescribed act. (.3) .Al-

though the somnambulist remembers nothing of
the hypnotic state from which he is aroused, he
may, if rchy|)notized. recall what took place
during his previous sleep. Memory is thus con-
tinued from one hypnotic consciousness to
another, as it is from one waking conseiousnes>i

to another; but there is no continuity of memory
from sleep to waking, or vice versa. This fact

has given occasion to various theories of double
consciousness (q.v.) : quite unnecessarily—for

it is adequately explained by the known laws
of memory. We remember only when we liave

a cue to memory, when our present circumstances
'suggest' the past. When eating a good dinner
after a long walk we recall other good dinners
eaten in like circumstances; we do not recall

such dinners when there is nothing to remind us
of them. But the waking state, with all the
sudden inrush of stimulations that it involves,

is entirely difTerent from the hypnotic state;
there is nothing in the one (apart from the
terminal suggestions just discussed) to leminrl
us of the other: whereas there is everything in

a present hypnotic state to revive our memories
of foregone like states. Dreams, in the same
way, are not seldom continued from night to
night, though we forget all about them in the
daytime. (4) Lastly, as regards the theraprutio
raluc of hypnosis, we may say that as a 'sugges-

tion,' in the waking life, may make us blush or
crj-, so may the indefinitely stronger suggestions
of the hypnotic state bring about circulatory
or secretory changes that are of benefit to the
organism. But no command to get well can ever
mend a broken bone, or cure a typhoid patient.

Moreover, there is always the danger of setting

up an 'hypnotic habit,' or of breaking do\^-n the

subject's self-reliance: in which event the remedy
is worse than the disease.

Bini.iocRAPHY. For Charcot's standpoint, con-

sult: Binet nnd Trrv. Animal Maflnctism (trans.

New York, 1888) : .Janet. L'automali.ime psycho-

lofjique (Paris, 188!)) ; Charcot, (Eutrres com-

piites, vol. i.\. (Paris, 1893); for the Nancy
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standpoint, Moll, Hypnotism (New York, 1893)

;

Beriilieim, Sui/gestive Therapeutics (trans. Xew
York, 1889) ; Etudes nouvelles sur Vhypnotisme
(Paris, 1891) ; also in general, James, I'rinciples

of Psychology, vol. ii. (New York, 1890) ; Leh-
maun. Die llypnose (Leipzig, 1890) ; Wundt,
Bypivot ism us und Suggestion (Leipzig, 1893) ;

Dessoir, Hibliographie (Berlin, 1891); .Jastrow,
Fact and Fable in Psychology (Boston, 1900).

HYPOBOLE, hi-pOb'.Vlo (Gk. wro/SoXji, a
tin-owing under, from uvb, hypo, under +
/SdXXeii', ballein, to throw). A figure of rhetoric,
whereby each of several arguments that appear
to favor the side of one's opponent is intro-
duced only to be refuted in order. See Rhetobic,
FiCUBE.S OF.

HYP'OCAUST (Lat. hypocaustum, hypocaus-
ion, from Gk. iir6Kav<rTov, vaulted room with
furnace below, from inr6, hypo, under + Kavarbs,
kaustos, burned, from )ta/«i/, kaiein, to burn).
The name for the subterranean hot-air chamber
under the calidarium in Roman bathing estab-
lishments. The hot air was generated by a cir-

cular furnace which heated the water and gave
out streams of hot air into the hypocaust, which
consisted of a hollow double floor of concrete
and tiles, between which were the pillar-like
suspensurcE of tiles. The hot air was distributed
throughout the building from the h.'i-pocaust by
series of wall and floor flues, giving an even
temperature. The system was invented shortly
l^efore Augustus, and was soon adopted not only
in public baths, but in private houses. It is

now coming again into use for heating the so-

called 'Turkish baths.' It can be studied in all

the details of its arrangement in the ruins of
Roman liouscs and baths. See Baths.

HY'POCHLO'RITES. See Htpochlorous
Acid.

HY POCHLO^ROUS ACID, HCIO. An acid
that may be assumed to be formed when chlorine
monoxide (CLO) is dissolved in water. Chlorine
monoxide, which decomposes into chlorine and
oxygen with explosive violence, may be obtained
by the action of dry red o.xide of mercury upon
chlorine. In aqueous solution, chlorine monoxide
is not explosive. The salts of hvpochlorous acid
are termed hypochlorites, and some of them are
valuable bleaching agents. Ordinary bleaching-
powder is supposed to contain the hypochlorite
of calcium ; .Tavelle water contains the hypo-
chlorite of potassium; Labarraque's solution
contains the hvpochlorite of sodium. Bleaching-
powdcr is made by the action of chlorine on lime;
similarly, the hypochlorite of potassium may he
obtained by the action of chlorine upon a cold
solution of caustic potash. If solutions of hypo-
chlorites are heated, the corresponding chlorides
and chlorates are formed. See Bleachixo-
POWDEB.

HYPOCHCERIS, hl'p.'.-ke'ris (Xeo-Lat.. from
Gk. i>7rox^iipi'5. succory-plant ) . A genus of plants
of the natural order Compositip, of which one
species, Hypochncris radicata, or long-rooted cat's-

ear, is extremely common in meadows and pas-
tures in Great Britain and other parts of Europe.
Its leaves, which are all radical, and spread on
the ground, resemble in form those of the dande-
lion, but are rough; the stem is branched, the
flowers somewhat similar to those of the dande-
lion, but smaller. Cattle eat this plant readily.

and its abundance is not deemed injurious to
pa-ture or ftxlder.

HYPOCHONDERS, hi'p6-kon'derz, or HY-
POCHONDRIA (from Lat. hypochondrium, Gk.
inroxiivSpiov, .soft part of the body below the car-
tilage and above the navel, from' Gk. inrb, hypo,
imder + ^^''Spos. chondros, cartilage). An old
term for the two lateral and superior regions of
the abdomen (q.v.) under the cartilages of the
false ribs, and to the right and left of the
epigastrium.

HYPOCHONDRIA, liI'pA k6n'dri-4. See Hs-
fOClIO.NDEBS ; HyPOCHOXDRIASI.S.

HYP'OCHONDRI'ASIS (Xco-Lat., from Lat.
hypochondrium, Gk. inroxMptov, hypochondriac
region

; so called because of the supposed connec-
tion of the disease with this part of the body).
A disease characterized by extreme increase* of
sensibility, palpitations, morbid feelings that
simulate the greater part of diseases, exaggerated
uneasiness, and anxiety, chiefly in what concerns
the health, etc. In extreme cases it becomes a
species of insanity. The disease is very fre-
quently associated with disorder of the digestive
functions.

When sombreness of disposition and anxiety
concerning personal comfort become exaggerated,
and attention is directed chiefly to the state of
the health, it amounts to common hypochon-
driasis. \Vhen it passes beyond the control of
the will, when the whole mind is directed to the
state of the system, or to particular organs, and
exalts and misinterprets sensations, the condi-
tion is designated hypochondriacal insanity. The
disease may be described as the engrossment of
the attention by false impressions conveyed, or
conceived to be conveyed, from internal "organs.
These sensations may, in many instances, be real,
and proceed from actual alterations in the struc-
ture or functions of the parts supposed to be
affected; but they may likewise consist of ordi-
nary .sensations, excited and intensified by the
act of attention which makes them known to the
patient. Neither the experience nor the suffer-
ings of the victims are imaginary, however
absurd their errors, and however groundless their
apprehensions may be; the disease is real, and
consists in the exaltation of sensibility and
attention, and in the delusions which originate
in that morbid state, A man lives in constant
fear of death ; he is firmly convinced that he
labors under cancer, consumption, disease of the
heart, etc. Hypochondriasis is often a precursor
of "inelancholia, or other kinds of alienation; but
it must likewise be regarded as a distinct and
independent aflfection, traceable, generally, to
disorder of the digestive and assimilative appa-
ratus, to sexual excess or other debilitating in-

fluences. Such patients always should be
watched, for many of them commit suicide while
temporarily under the influence of an hallucina-

tion or a delusion. Diversion, camp life, hunt-
ing, fishing, and other occupations should engross
the patient's attention during an outdoor life, or

travel should be his resource, always in the so-

ciety of a lively, healthy companion. Drugs alone

produce little benefit. Consult: Falret, De
Vhypochondrie et du suicide (Paris, 1822) ; Buck-
nill and Tuke, Psychological iledioine (London,

1879) : Mcrcier, Psychoiogy, Normal and Morbid
(London, 1902).
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HY'POCOTYL (abbreviation of hypocotyle-

doiiotin. Iiom (;k. vr6, hypo, under + kotuXjjSuu',

kolyliilun. cotyledon, from kotv>ii, kotylc, socket).

In seed-plants, tlic a.xis of the embryo below tlie

cotyledons. This axis has been variously called

'railiclo' and 'eaulicle,' but since it lias peculiar

powers which do not belong to ordinary root and

stem structures, it has received a distinctive

name. Sec Kmiirvo.

HYPOCRITE, The. A play by Isaac Bicker-

stalle, produced in 1708, and founded on Cibbcr'8

\on-Jiirur, which, in turn, was taken from the

Tnrtnfr of >Tolii^re.

HY POCY'CLOID. See Cycloid.

HYPODER'MIC MEDICATION (from Gk.

wr(S, hfijiu. miller + iipiJM. tkrmu. skin). Intro-

duction of medicines beneath the skin, with a hy-

podermic syringe. This method is often prefer-

able to that of giving them by the mouth. The

stomach is sometimes in a condition which will

not bear tlie presence of drugs, particularly nar-

cotics, and these are the agents which are most
frequently administered hypodermieally. A small

graduated glass syringe attached to a slender

hollow needle, cut ofT obliquely so that its sharp-

ened extremity may easily be made to pierce the

skin, is used. The medicine may be thrown in

just beneath the skin, or the point of the syringe

is thrust into the body of a muscle. The wound-

ing of bloodvessels or ner\'es should be carefully

avoided, and therefore the operation should not

be undertaken except by a physician or a trained

luirsc. Local pains may generally be more suc-

cessfully treated in this manner than by the

common method. In some ca.ses an anaesthetic

may, however, be preferable. It is usual to make
a .special preparation of the drug which is to be

introduced. The syringe must be completely

filled when used, as the introduction of an air-

bubble into a vein might be attended with dan-

ger. All instruments and drugs used should be

thoroughly sterilized. The hypodermic syringe

.should be used with great caution, and never by

the patient.

HYPODER'MIS (Neo-Lat, from Gk. irro.

iep/jic, underskin, from v-i, hypo, under -f-

iipfia, drrma, skin). In plants, a layer of cells

lieneath the epidermis. An archesporial cell is

said to be hypodermal in origin when it arises

immediately beneath the epidermis. Tissues

bordering directly upon the epidermis are called

hypnrlrrmiil.

HYPOGYNY, ht-p6j1-nl (from Gk. M,hypo,
under -{ yvv>/. fiync, woman). The condition in

a flower in which the sepals, petals, and stamens
arise from beneath the ova^^. As a consequence,

the ovary is .seen inside of the flower, and is often

spoken of as 'superior.' The contrasting term is

'epigj'ny' (q.v.). Hypogj-nous flowers are con-

sidered to he more primitive in character than
epigynnus tlmvers. Sec Flower.

HY'PONASTY (from Gk. xnrb. hypo, under
+ vaarSc, nastos, close-pressed, from vi'innetv,

nasscin, to pack closely). A term applied by

I)e Vries to the occurrence of greater growth
upon the under side of a doraivcntral organ, which
produces therefore an upward curvature. This
may be due to internal or external causes. Tt

is the common condition of young leaves and
flower parts when in the bud. The correlative

term is epinasty. See Gbowth (in Plants).

HY PONI'TRITES. See Hvponitbous Acid.

HYPONI'TROUS ACID, li,XA. An acid

which may be ohtaiiicd In dilute aqueous .solu-

tion, or in the form of its salts, but which has
not been isolated in a concentrated state. Its

salts are termed hyponilrilcn. It may be ob-

tained by allowing sodium amalgam to act upon
barium nitrite, neutralizing the resulting solu-

tion with acetic acid, precipitating with silver

nitrate, and' decomposing with hydrochloric acid

the silver hyponilrlte thus obtained. Silver

hyponltrite. Ag.XjO., explodes if heated to a
moderately high temperature. The solution of

free hyponitrous acid decomposes, on heating,

into nitrous oxide ("laughing gas') and water.

HY POPHOS'PHITES. See Hypopiiospiio-

KOVS .\l 111.

HY POPHOS'PHOROUS ACID, II.PO,. A
crystalline inm]i(iuMil llial mclls at about 17.5°C.

and is readily traiisfiirnicd into ordinary phos-

phoric acid. It may be obtained by boiling

caustic potash with ])hosph(irus, subsequently

adding sulphuric acid, concentrating the solution

by evaporation and allowing it to crystallize in

the cold. The salts of hypophosphorous acid are

termed hypophosphltes, those of iron, calcium,

sodium, and potassium being extensively used in

medicine, and often forming ingredients of

patent medicines which are claimed to be valua-

ble remedies for tuberculosis. Most such prepa-

rations are worthless, being mixtures of the

hypophosphltes of two or more metals, the sev-

eral ingredients of which may counteract one
another; and some such mixtures are positively

harmful. On the other hand, if prescribed

separately, in moderate doses, by a competent
physician, the hypophosphltes often constitute

valuable therapeutic agents, inasmuch as they
have the efTeet of improving nutrition and re-

lieving some of the symptoms of phthisis. The
hypophosphite of potassiimi may be used as an
expectorant in chronic bronchitis. The ofTiclnal

syrup of hypophosphltes contains several hj-po-

phosphites. a considerable amount of free hypo-
phosphorous acid, and often some iron.

HYPOS'TASIS (Xeo-Lat., from Gk. {rn-SaTamc,

hypostasis: subsislence, from v-dr^Tarnr , hypostn-

tos, substantial, from vil/iaravai, hyphistanai, to

stand under, from Inri, hypo, under + larivai

histanai, to stand). A term of Greek theology,

variouslv employed before the fourth century,

but at last technically used to denote personal

distinctions in the Godhead. The Council of

Nica-a (325) did not clearly distinguish be-

tween hypostasis and ousia (substance and es-

sence ) , and a cont roversy followed. ( See HoMOOU-
siox.) The same uncertainty appears in tbe

West as late as Augustine, who confes.ses that he

does not understand the difl'ereiiee between the

two Greek words (De Trinilate. v. 8, 10). But
gradually the two words were difTercntiated. and
hypostasis came to be used exclusively for the

personality of Father, Son, or Holy Spirit. It

was thus interpreted as being equivalent to pros-

opon, which the Latin rendered by persona,

whence our word 'person.' The fully developed

trinitarian dogma asserts one essence, or sub-

stance (ousia), and three persons (hypostasis)

in the Godhead. This has remained the orthodox

faith of the Church. Consult: the Histories of

Doctrint, by Hamack, vol. iv. (London, 1898) ;
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Loofs (Halle, 1803); and Fisher (Xew York,
ISllll). See TRI.MTY. DorTRI.NE OF THE.

HY'POSTAT'IC UNION". A term used to

describe tlie union of Clirist's human nature to

the hypostasis or person of God the Word, in

virtue whereof, wliile each nature is eoniplotc,

oven after union, yet there is but one undivided
person of the God-man, to which all the actions,

whetlier divine or human, arc ascribed. This

form of expression was devised for the purpose
of excludinjr the doctrine of a mere moral union
held by Ncstorius. See Monopiiysites ; Xes-
ToRiAxs; Trinity, Doctri>'E of the.

HYPOSTJL'PHITES. See Thiosulphuric
Acid.

HYPOT'ENUSE (Fr. hi/potenuse, from
Gk. u-orcivovaa, htjpoteinousa, subtending, from
irroreivciv, hj/jioteinein, to subtend, from i/jr6,

hypo, under + Tiiven; fcijieiii, to stretch). That
s^ide of a right-angled triangle opposite to the

right angle. The hypotenuse is the longest side

of the triangle, and its mid-point is the centre

of the circumscribed circle. According to the

famous 47th proposition of the first book of

Euclid's Elements: The square of the hypot-

enuse of a right-angled triangle equals the sum
of the squares on the other two sides; the proof

of this proposition is attributed to Pythagoras.

HYPOTHECA'TION (ML. hypothecatio,

from hi/pothccure. to hypothecate, from Lat. hi/po-

llirca. from Gk. i-oOz/nrj, hypothi-ke, pledge, from
vTTOTiBivai, hypotithcnai, to place under, from virb,

hypo, under + -iSivai, titheitai. to place). At Ro-

man law hypothec was the right to take and sell

property belonging to another to satisfj' a claim.

Any balance (hyperocha supcrfUtum) remaining
after a creditor's claim was satisfied was restored

to the former owner of the property. Hypothec
might be established by the act of the owner
(English' mortgage) , or it might be created by
law (English lien). In either case the hypothe-
cation might be of real property or of personal

property, or of both. Many of the legal liens ex-

tended over the debtor's entire estate, real and
personal. Hypothec was distinguished from pig-

nus or pledge, in that it was established without
delivery of possession. In modern civil law the

term hypothoc is commonly restricted to the
mortgage or lien upon real property. At French
law a lien upon movables or upon an entire es-

tate is termed a 'privilege.' In Spanish law the

term is restricted to the contractual mortgage of

real property: all legal lien.s, whether upon
realty or personalty, are 'preferences.' In Scot-

land, however, a legal lion upon personal prop-
erty is called a hyjinthec. Consult the authori-
ties referred to under Real Pkopebty.

HYPOTH'ESIS (Gk. ivdeeaic , supposition,

from i-orMmi, Injpotithrnni. to place under,
from i~6, hypo, imder + nSivai, titheiiai, to
place). In scientific procedure, a conjecture as
to the explanation of any phenomenon, made pro-

visionally and used as a starting-point for fur-

ther investigation and theor\'. Thus in studying
(he motion of the moon Newton made the
hypothesis that its divergence from the straight
line was due to the same cause that brings an
apple to the grotmd when released from the
stem. He then proceeded to find whether the
rate of fall in the two cases was expressible by
some single formula. After years it was dis-

covered that this was the case. It is now quite

generally admitted that an hypothesis, to have
any value, should be based on some known law,
and should be the conjectural extension of that
law to a new sphere under investigation. Thus
Xewton worked from the known law of gravita-
tion on the surface of the earth. The hypothesis
of a luminiferous ether is based on the known
laws of the motion of fluids, etc. Such a known law
is called a vera causa. Some logical purists insist
not only that the point of departure must be a
known law, but that the extension of this law to
another sphere may not be legitimately made un-
less its extension is at least conceivably verifiable
by sense-perception. Thus they claim that the
existence of the luminiferous ether is not a
rigidly logical hypothesis, because the ether is

thought of as having no properties perceivable
by our senses without the use of instruments
that no one even supposes capable of construction.
Such an interpretation of the vera causa is, how-
ever, not in accordance witli actual scientific
practice, nor is it theoretically justifiable. It
would rule out the hypothesis of the prevalence
of gravitation even within the solar system, as
no one ever did or presumably ever will perceive
with any of his senses the action of gravita-
tion except as a movement, and this movement
is the thing to be explained by the law of gravita-
tion, and not its further perceptual justification.
An hypothesis is a provisional attempt to think
things together as instances of the prevalence
of the same law; and all that is necessary to
make an hypothesis valuable is that it should
furnish some conception which shall at least
provisionally unify experience by reducing it to
law. A distinction is often made between theory
and hypothesis. A theory is said to be a verified
hypothesis. This distinction is one of degree,
not of kind. Even an hypothesis which has been
'verified' may be overthrown by new facts; so
that it is rather the fashion nowadays to speak
of all the conceptions of natural science as
'irorkiny hypotheses,' and to say that they are
accepted only tentatively as the basis for further
investigations and for further theorizing on re-

sults. As to whether there is any unconditional
clement in scientific conceptions, see Knowledge,
TiiEORV of. For bi1)liography of the subject, see
the works cited in the article I.0(MC.

HYPOTHETICAL QUESTION. A legal

term for tlie proper form of question to be asked
an expert witness. See Evidence.

HYPOXANTHIN, hl'p<'. zan'thin (from Gk.
Ovo^afffoc, hypoxantlios, yollowish-brown, from
uirA, hypo, under + {o^Wf xanthos, yellow),

or Sarkin, C.,H)X,0. An organic substance
chemically allied to .\anthin, which it usiially

accompanies. If given to birds, hypoxanthin is

excreted largely in the form of uric acid ; it is

not known by what organ this transformation
is efTected—probably not by the liver. See
Xantuin.

HYPSIPYXE, hip-sipl-le (Lat., from Gk.
'Ti/'iTiiX?)'). Tlie daughter of Thoas of Lemnos.
whom she saved when the women of the island

killed all the other men in revenge for their

neglect. When the Argonauts came to Lemnos,
Hypsipyle became by .Tason the mother of two
sons. Euneus and Xehrophonus or Thoas. Hav-
ing been driven o>it because she had spared her

father. Hypsipyle l)eeanie the nurse of Opheltes,

son of the Arcadian King Lycurgus. When
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Adrastus nnd llie otlipr heroes wore on tlieir

way to tlie siege of Tlicbes, they met Ilypsipyle

in the Xemean forest and lie^iged her to show
them a spring, and iluring lier absence the boy
Avns killed by a serpent. Fur this neglect she was
imprisoned, but was rescued by her sons. The
funeral games instituted by the heroes for the

dead Oidudtes were the origin of the Nemean
CJamcs.

HYPSISTA'RIANS (from Gk. "C^urTipuii.

Ilypsisluriui, llypsislarians, from f^irrror , hyi'-

nistos, most liigh. from ti^i, /ii/;<si, on high). A
small sect which existed in the fourth century

in Asia Minor. It seems to have been mono-
theistic and .Jewish in .some of its features, and
in others Christian, debased by Sabean elements.

Thus it taught the unity of the Ueity. and His

imiversal dominion; that sacrifices and other phe-

nomena of external worship were to be given up;

at the same time it enjoined Sabbath observance

and the dietary laws of the Jews.

HYPSOM'ETER (from Gk. t/^(, hypsi, on

high + liiTpov, iHClron, measure), or Tiieujmo-

Babometku. An instrument to determine the at-

mospheric pressure and altitude at a given point

by ascertaining accurately with a thermometer

the temperature at whicli water boils. The boil-

ing-point of water diminishes with a decrease

in the pressure of the atmosphere, and this al-

ways comes with an increase in elevation abovo

the sea-level. With the barometer (q.v.) it is

possible to measure heights with considerable

exactness; consequently, by knowing the atmos-

pheric pressure corresponding to the temperature

at which water boils, we are able to find the

altitude. The apparatus to determine the boil-

ing-point was first used by WoUaston in 1810,

and consisted of a metal vessel containing a
delicate and carefully tested thermometer with
graduations extending from 80° to 100° C, which
could be read to .01 of a degree. There is a spirit

lamp to boil the water, and the instrument is far

more portable than a mercurial barometer. The
relation between the boiling-point of water, the

height of the barometer, and the altitude is

shown in the following table, which is calculated

for a mean temperature:

be measured, and by barometric observations nnd
calculations. The second of these methods of
measurement gives exact heights, but the other
two methods give approximate heights only. To
illustrate the application of the three methods of

measurement a supposititious case will be assumed
and each method applied to its solution. Let x
represent the top of a mountain whose height
above the base s it is desired to measure by trigo-

nometrical observation, and whose distance mi

from the point of observation is known. The
instrument is set up at y and by it the vertical

angle inix is measured. This gives the obser-

ver a triangle mix, of which the side mi, the
angle imx, and the angle mx (!)0°) are known,
and from these data he can readily calculate the

length of the side )>. To this dimension in order
to get the height of the mountain he must add
Ihe dimension io, which is the height of the in-

strument above tlie ground, and the dimension o»,

which is due to the curvature of the earth. The
dimension io is easy to determine, but on luvs to

be calculated. Xow the curvature of the earth is

0.0G7 foot, or nearly 8 inches in one mile, and
increases as the square of the distances, being
thus 32 inches in two miles and 72 inches in
three miles. If then the distance mi is one mile,

the dimension os is 0.G07 foot. Owing to the re-

fraction of the atmosphere, however, the ])oint x
always appears to the observer to be higher than
it really is, and at an average this deceptive

elevation amounts to one-seventh of the cur\'a-

ture of the earth, and, like the latter, varies with
the square of the distance. For a distance mi

BollinB-poInt (CentiKrade).
Height of barometer(mm.).
Elevation (in meters)

100°
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ing (see Leveling) only in tlie greater accuracy
of tlie methods and instruments used.

For measuring heiglits by barometric observa;

lions the form of barometer known as the aneroid

barometer is usually used. Mercury barometers
may of course be used, but usuallj' they are not,

owing to the greater dilllculty in transporting

them and of keeping them in projjcr working
<irder. The adaptability of the barometer as an
instrument for measuring heights depends upon
tlie facts that the mercury column falls as the

atmospheric pressure decreases, and that the

atmospheric pressure decreases gradually as we
ascend above the sea-level. As a rovigh average
it may be assumed that the barometer falls 1-10

inches for about 100 feet rise. To measure the

height .IX, therefore, barometer readings are

taken simultaneously at .s and at x, and from
them the difference in height of s and x may be

found by the formula,

d = GOOD (log. H-log. fc) (l + l±±=.^^j

in which d equals the diflerence in height; H and
h are tlie two readings, and T and t are the tcm-
jjerature of the two stations in degrees Fahren-
heit. In the most accurate barometric work va-
rious refinements of observation and calculation
are introduced, but the general principle of the
ojjeration is the same as has been described.

Barometrical measurements of heights are only
appro.ximate, since the moisture and dryness of

the air, the wind, and various other atmospheric
phenomena cause variations in the readings re-

corded, and no formula can possibly be devised
that will embrace all these sources of error.

•Simultaneous observations, with barometers ad-

justed to the same standard, give the most re-

liable results. For a full discussion of the
methods of measuring heights by trigonometrical
leveling, precise leveling, and barometric observ-a-

tions, the reader nwy consult Johnson, Theory and
Practice of Surceying (New York, 1900). See
Surveying.
HYBA'CETTM (Neo-Lat., from Gk. Bpa?, hy-

rax, mouse; connected with Lat. sorex, shrew-
mouse). A peculiar substance found in the crev-

ices of the rocks of Table Mountain. Cape of

Good Hope. It is one or more of the e.xerements

of the Cape hyrax (Hyrax capensis) . Hyraceum
is a blackish-brown viscid material, not unlike
soft pitch, having a strong and offensive taste,

not unlike castoreum. for which it has been used
as a substitute in medicine, though now obsolete.

At one time so large a quantity was found as to

suggest the idea of its being used as a manure,
but Iho sufiply was soon exhausted.

HYRAC'ODON (Neo-Lat., from Gk. !lpa|,

hyrax, mouse + i55oi/s, odous, tooth). A primi-
tive fossil rhinoceros found in the Miocene rocks
of Western America and Europe. See Rhi-
NOOERO.S.

HY'RACOTHE'RITJM (XeoLat., from Gk.
Upa^. hyrn.r. iiio\ise + g-^piov, thi'rion. diminii-

tive of Slip, thrr, wild beast). .\n extinct four-
tr.cd ungulate mammal of the size of a fox, gen-
erally considered as an ancestral horse, remains
of which are found in the Lower Eocene deposits

of Europe and Western North America. See
Horse. Fossil.

HY'RAX (Neo-Lat., from Gk. PpaJ. mouse).
A general name for a suborder (LTyracoidea) of

small ])eculiar ungulate maunnals comprised in a
Vol. X—27.

single genus and family (I'rocavia, Procaviidae),
whose species are locally called 'conies,' 'damans,'
and 'rock-rabbits.' Some fourteen species are
known in .Southwestern Asia, ami in Eastern and
Southern Africa. Although having the size and
superficial appearance of rodents, and long so con-

sidered, Cuvier pointed out their essential agree-

ment, in dentition and anatomical characters,
with the ungulates. The molars are quite similar

to those of the rhinoceros, but the up|H-r jaw has
two incisors curving downward, and during youth
two very small canines, the lower jaw four inci-

sors without canines. The skull, also, and other

bones resemble those of the rhinoceros. The muzzle
is short and pointed ; the ears short and round. The
ribs are more numerous than even in the rhinoc-

eros—21 pairs, a numl)er exceeded in no quad-
rupeds except the sloths, whereas no rodent has

more than 15 pairs. The toes are united by the

.skin, as in the elephant and rhinoceros, and are
roiuid and soft, merely protected in front by a
broad nail, which does not reach the ground. The
legs are short. The tail is a mere tubercle. Their
bodies are clothed with thick, uniformly dark-

brown hair, except that it is discolored around a
curious gland near the middle of the back, which
is naked in several si)ecies.

The habits of all the conies (except the tree-

hyraces) are much alike. The typical Abyssin-

ian species live in rocky or stony jilaces, in com-
munities, like rabbits, and make their lionies in

holes under rocks or in a rocky watercourse.

They seem to be mainly nocturnal and feed at

night or in the early morning on leaves and
young shoots of trees and bushes. In daytime
the}- lie on rocks in the shade until toward noon,

when they are likely to retire to their holes.

They are" very timid, and disappear when they

arc "in the least danger. The only sound they

seem to make is a shrill squeak when suddenly

alarmed. This description will remind the reader

of the closely similar behavior of the pikas (q.v.

)

of the Rocicy Mountains, often called 'conies.'

Mosely speaks of 'a short, hissing noise,' as the

alarm cry of the Cape liyrax. All climb about

smooth rocks with wonderful agility, which is

explained by soft, almost suction-giving pads on

the soles of their feet. (Consult Schweinfurth,

Heart of Africa, vol. !., Leipzig, 1878.) The
species longest known is the only Asiatic one

(Procaritt ffyrica) , which inhabits Arabia, Syria,

and Palestine, and is the aninuil called 'cony' in

the ordinary version of the Bible, for which the

Syrian name is 'daman.' It was among those

animals prohibited to the Israelites under the

mistaken belief that they chewed the cud: but

they are now eaten by the .\rabs, though not

regarded as very jialatable by Europeans. Sev-

eral species inhabit .Abyssinia and East A' ica,

down to Mozambique; and Cape Colony and

Natal are the home of a kind (Procavia Capen-

sis) having very fine, soft, brown fur, with the

spot on the back black, which is familiar to the

English colonists under the names 'rock-badger'

and 'rock-rabbit,' and to the Dutch as 'dassc.'

Thev are often tamed as pets.

Three species of the genus Pendrohyrax. which

live in East and West Equatorial Africa, differ de-

cidcdlv from other conies by (he habit of spending

their lives and making their breeding nests in

holes in trees. These three species agree in that

the females have but a single pair of teats (other

hyraces liave three pairs) , and the West Coast one
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is remarkably large and furry, so that its skin

is o( iiiuc'li value as material for cloaks.

Cuiisiill for syslemutic revision uf tlic order,

Thomas, "Un the Species of the Hjrueoidea," in

I'rucccdittyn of the Zoological Hociety of London
(London, 18'J2).

HYRCA'NIA (Lat, from c;k. "tpKavia, Hyr-
kiiniii). An aiiiiiiit district of Asia, south of the

Caspian Sea (anciently called Uijrcunum Marc),
hounded on the southeast by the .Sariphi Moun-
tains (now KIburz), which separated it from
Parthia, and on the west by Media. It corre-

sponded to the modern Mazandcran and Astra-
bad. The district is called "

\ ihrLiimi in the

Atcsta. a name which recalls the ancient name
for wolf {lalirh-a). The reyion was wild and
lieavily wooded, and not generally fertile with
the exception of the valleys among the hills,

which produced com, oil, and wine.

HYBCA'NUS (Lat., from Gk. 'Tpmiiif, Hyr-
kanos) . 1 lie name uf two Jewish high priests and
princes of the Asmoiiean family. ( 1 ) John
(Heb., Johanan) Hyrcanus, son of Simon Mac-
cabiBUS, was, during the lifetime of his father,

governor of the seacoast, with his scat in Ga-
zara, and defeated Cendeba;us, the Syrian generaL
When I'tolLiny succeeded in murdering Simon,
an attempt was made also on Hyrcanus, but
he escaped and obtained control of Judea
(B.C. 135). At the beginning of his reign Antio-
chus Sidetes invaded the country, and Hyrcanus
was compelled to sue for peace after having been
Bhut up in .Jerusalem. Antiochus showed him-
self inclined to be sparing and .Jerusalem escaped
destruction. Shortly afterwards .Judea assisted

Antiochus in a campaign against his brother,

Demetrius Nicator, in which, however, Antiochus
lost his life. Heniet rius's short reign marked a
period of internal dissensions in' Syria, which
enabled Hyrcanus to establish the inde])endence

of Judea. In this his alliance with Komc (a

policy inaugurated by his uncle .Judas and fol-

lowed by his father Simon) was of material help.

After tiie fall of Demetrius and his rival Alex-
ander Zablna. Hyrcanus began ( n.c. 123) the

conquest of trnubles(mie neiglibors. First attack-

ing Medaha in the Jordan district, he marched
toward Schechem and succeeded in destroying
the Samaritan temple on Mount Gerizim (c. 120
B.C.), though the Samaritans were not brought
to submission till c. 109 n.c. Next the Idu-
ma?ans were conquered and compelled to accept
the Jewish faith. Kven the trans-.Jordanic \ieo-

ples felt the power of Hyrcanus. and under his

strong rule .Judea reached the highest point of

its power and equaled the .Judea of Solomon's
day. Coins were minteil with the inscription,

"Johanan High Priest and Chief of the Common-
wealth of the Judeans." T,ike the Maccabees be-
fore him, Hyrcanus was a Pharisee, but because
of an asjwrsion east upon his mother, who had
been a prisoner of war, he became a Sadducee,
and the latter part of his reign was involved in
this factional difficulty. He died in B.C. 10") and
left five sons—Aristnbulus. Antigonus, Alexander,
Absalom, and another whose name is not known

—

two of whom, Aristobulus J. and Alexander Jan-
niFUs. governed with the title of kinfr. (2 I H^Ti-
CANi'S IL, son of Alexander, and grandson of the
preceding. On the death of his father. B.C. 70
(or 78). he was appointed high priest by his
mother. Salome Alexandra, who ruled .Judea her-
self for several years. After her death (B.C. 69),

he became temporal ruler also; but his younger
brother, Aristobulus, an abler and more ener-
getic man, seized the government, and furt-ed

Hyrcanus to make an agreement by «IikIi Aris-
tobulus was to rule ami Hyrcanus be only high
l)riest. Induced by the Idunnran Antipater, he
broke this agreement, and, aided by Aretas, King
of Arabia I'etriea, he endeavored to win back his

dominions. Seaurus, the legate of Pompey, was
bribed by Aristobulus, and Aretas had to aban-
don the siege of .Jerusalem, liy counter bribery
on the part of Antipater, Hyrcanus obtained the
control. PomjK'y took away the kingship from
Hyrcanus, leaving him high priest, and pro-
claimed Antipater governor of the country. Aris-

tobulus and his two sons, who had been carried
away captives, tried at dilTerent times to wre.st

the power from Antipater, but failed. Finally, in

B.C. 47, Cicsar made Hyrcanus tetrarch and liigh

]iriest and Antipater was made procurator. Those
around Hyrcanus and Hyrcanus himself began to

suspwt Antipater. and. while banqueting with
Hyrcaiuis, Antipater was poisoned (n.c. 43),
though Hyrcanus was not involved in this act. In
B.C. 40 Antigonus, son of Aristobulus II., with
the help of tlie Parthians, invaded the land, cap-
lured Hyrcanus by treachery, cut oti his ears, and
thus disqualified him for the ollice of high priest,

and carried him olJ to Seleucia, on the Tigris.

Some years later Herod, son of Antipater. ob-

tained supreme power in .Judea. and invited the
aged Hyrcanus liome to .Jerusalem. I'or some
time he lived in ease and comfort, but. falling

under suspicion of intriguings against Herod, was
put to death I n.c. 30). Consult Griltz, (itschichle

dcrJtitliii ( Herlin. lH.i4-7.i), vol. ii., chaps, i.iii.

HYRIEUS, hl-ri'#-us or hir'i-iis (Lat., from
Gk. 'Tpieiff, Ui/iiciis, Oipuic, 'Oiiriciis) . Son
of Poseidon and King of Hyria in Hu-otia. for

whom Agamedes and Trophonius built a treasure-

house. In this, one stone was so arranged that
it could be removed from the outside, thus en-

abling them to plunder the treasury at will.

When Agamedes was finally caught in a trap
set by the King, Trophonius cut olJ his brother's

head to ])revent discovery, and fled to ]>ebadea,

where he was swallowed up by the earth. (See
Tkoi'IIONII s.) The story is that of Rhompsini-
tus in Herodotus, and is found as a folk-tale in

many lands, and in many variations.

HYBTL, her't'l, Joseph (1810-94). An Aus-
trian anatomist, born in Eisenstadt in Hungary.
He was educated at the University of Vienna. He
became professor of anatomy at Prague in 1837,

and filled a similar position at Vienna from 1845
to IH74. His last years were spent in retire-

ment and almost total blindness. Hyrtl endowed
several charities in Vienna. His high rank in

the scientific world was reeogiiized before his

death by the erection of a colossal marble statue

in the arcade of the llniversity of Vienna ( 1889).

His researches dealt with comparative anatomy.
esf)ecially that of fishes, the construction of the

ear and of the testicles, and above all. with the

subject of angiologj-. in which his great discov-

eries were made. Besides monographs on such

subjects, includin<; Vnlrrsuchunfim iihcr dag

Oehiirorgan dcs Moiachrn und dcr Sdugetiere

(184.5), Verglcichende Angiologic (18.50), and
Die Bliitgefiisse dcr mennchlirhm ynchgehurt
(1870), he wrote on general anatomy, l.ohrhurh

der Anatomic dcs Mcimchcn (184fi; 2nth ed.

1889), and a valuable and original Hamlbuch dcr
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1opograi>hischen Anatoniie (1847; 7th ed. 1882) ;

and ou the history of anatomical iiomeuelature,

Oas Arabische und Bebriiische in der Anatoniie

(1879), Onomatologia anutomica (1880), and Die

alten deutschen Kunatworte der Anatomic (1884).

But his most important work was as a technical

anatomist. He had great practical skill, devised

special preparations for the dissection of various

organs and a microscopical preparation to show
the capillary vascular network of the lesser

organs, and wrote a Ilandhuch der praktischen
ZeriiUrdf-rungskunst ( 1860 )

.

HYSLOP, his'lop, James (1798-1827). A
Scottish poet, born and brought up on a farm in

Kirkconnel Parish, Dinnfriesshire. He was en-

tirely self-taught, but while in the employ of a
sheep-farmer in Muirkirk (1812-16), he became
imbued with the Covenant associations of Airds-

nioss, which inspired his best poem, "The Came-
ronian's Dream" {Edinburgh Magazine, 1821).

Besides other poems, he published in the same
periodical his accounts of a three years' voyage
to South America, whither he was taken as tutor

on a war-ship; having had previous experience

of teaching in Greenock. After spending three

years ashore, in teaching and journalism, Hj'slop

embarked again as tutor on H.M.S. Tweed, but

within a month died of fever near the Cape Verde
Islands, and was buried in the Atlantic. His
poems, eighty-two in all, were published in Glas-

gow (1887), and two years afterwards his master-
piece was set to music by Hamish McCunn (q.v.).

HYSSOP (AS. ysope, from Lat. hysopum,
Inj.tMjpiirn. hyssopus, from Gk. iJ<r<ru7rof, hyssopos,

i(T(Ttj>irov, hyssOpon, hyssop, from Heb. ezOb, sort

of aromatic plant), Hysso-
pus. A genus of one species

of the natural order Labia-
tte. The common hyssop
(Hyssopus oflieinaU.i) . a na-

tive of Southern Europe and
the East, and naturalized in

the United States, is a half-

shrubby evergreen plant,

about \V2 feet high, with

beautiful blue flowers ar-

ranged in one-sided whorled
racemes. It has long been

cultivated for its aromatic

leaves, young shoots, and
seeds, which are sometimes

used to season salads and
soups, but more generally

in a dried state as a stom-

achic and carminative. The
virtues of hyssop depend on

a volatile "oil. A syrup
m»»ui-.

^^^^^j^ jj.^j^^ ^^^ leaves is

sometimes used for colds, but the plant is less

in favor than formerly. It has been supposed

that the hyssop of the Bible is some species of

Phvtolacca", as Pliytolacea arinosa. a native of

tlie" Himalayas; biit the common taper has also

been so considered. Hedge-hyssop is Unitiolii offi-

cinalis,

HYSTASPES, his-tas'pez (Lat., from Gk.

"tarijwTis). A name found several times in Per-

sian history. (1) It was the name of the father

of King Darius I., and according to t ho Old Persi.in

inscriptions he was Governor of Parthia. and his

father's name is given as .Arshama, which agrees

also with Herodotus. The name Hystaspes, or

Vishtaspa, of the inscriptions, is identical in form
with Vishtaspa, the name of Zoroaster's patron,

in the Avesta ; but there is no historical ground
for identifying the two personages, as has been

erroneously done by some. The allusion to

Hystaspes in Lactantius in the Church Fathers
seems to have reference to Zoroaster's patron.

Consult .Jackson, Zoroaster, the Prophet of An-
cient Iran (New York, 1898). (2) Hystaspes,
the son of Darius I. and Atossa, was a brother of

Xer.ves, and commanded a force of Bactrians and
Sacte in the hitter's army.

HYSTASPES. An ancient author, according

to the testimony of several of the Church
Fatliers. He is supposed to have been a magus
who wrote a book called \'atieinia. Of his life

or date we are entirely ignorant. Two passages

regarding his writings occur in Justin Martyr,

one saying that he foretold the destruction of

the world by fire, as the Sibyl did. and the

other mentioning the book in connection with

the Sibylline works and the prophetic books

of the Old Testament as loathed l)y the evil

demons. There is in the writing of Clement of

Alexandria a reference of doubtful meaning, but

usually construed to say that the work was in

existence in the second century, and that it re-

ferred to the coming of the Messiah and to His

kingdom; and another in Lactantius, where

Hystaspes, like the Sibyl, is said to predict the

destruction of Rome, and is quoted as describing

the wickedness of the last time, its misery, and

the final destruction of the unjust. The name
points to Persian origin : but the possibility that

it was merely the name of the work, as seems

evident from the passage in Clement, when the

choice wouhl bo due to the fame of the Magians,

makes the origin of the work uncertain. Even
its existence cannot be considered proved, much
less that of an author called Hystaspes. Consult

Kuhn. "Eine zoroastrisclie Prophezeiung in

christlichem Gcwande," in Festgruss an Roth
(Stuttgart, 1893).

HYS'TERE'SIS (Neo-Lat.. from Gk. 6<rr4.

p-qais, deficiency, from iicTepuv, hysterein. to be

beliind, from liffrepos. hystcros, latter: connected

with Skt. ud, AS. iit. OHG. h~. Ger. aus. Eng.

out). The name given a phenomenon in the

magnetization of magnetic substances, which was

first observed by Warburg.'in 1881. and later, in

1885, independently by Ewing, to whom the name
is due. It is found" that if a rod of iron—or

any magnetic substance—is placed in a mag-

netizing helix, and the electric current through

this gradually increased to a certain value, and

then slowly decreased, the magnetic properties of

the rod do" not follow the same course when the

magnetizing current is decreasing as they did

when it was increasing. All the properties due

to the magnetization—the induction, the change

in length, the change in elasticity, etc.—lag

behind the magnetizing force. That is. if thes«

properties have certain values for a given mag-

netizing force when the current is increasing,

they will not return to the same values, when,

as tlie current is decreasing, the same magnetiz-

ing force is reached ; but this force must be still

further decreased, or even reversed, before these

same values are again obtained. The amount of

hysteresis varies greatly with different qualities

of iron and steel, and with different substances.

Its value is most important from a commercial
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standpoint, because each time the magnetization

of a picoe of iron is reversed—as hapficns at each
altcriKitiuM of an alteriiatinj;; electric current

—

there is a delinite amount of cnerfjj' lost in heat-

ing the iron, and tliis amount depends on the
hysteresis. There is anotlier kind of hysteresis

which is quite <li(rerent. If a given magnetizing
current is applied suddenly to a rod of iron, it

may not attain its full magnetism instantly;

ami the fact that time is required to reach this

is said to be d\ie to "viscous' hysteresis or 'mag-
netic lag.' For a full discussion of the impor-
tance of liysteresis. and of the molecular theory,

which explains it. consult Ewing, Magnetic In-

duction (London, 1801). See Magnetism.

HYSTE'RIA ( Lat., from Gk. OaHpa, hystera,

womb; connected with Lat. ulvnis, womb, Skt.

U(lara, belly). A diseased state of the nervous
system characterized by a great variety of symp-
toms denoting disordered nervous functions. It

was formerly considered to be a disease of tlie

womb, and hence came its name; and it was at
one time thought to be trifling and under the
control of the will of the patient. Both these
ideas are erroneous; for hysteria is frequently
found among males, and is a disease of very
serious nature, involving not only the brain and
spinal cord, but also the peripheral nerves and
the sympathetic system. While comparatively
rare among AngloSa.xons, it is said to be wide-
spread among Latin nations and Scandinavians,
being especially frequent among the French.
Hysteria arises from predisposing causes of an
hereditary nat\ire. such as parental alcoholism,
epilepsy, insanity, or hysteria, as well as in-

judicious training or education in youth, with
depressing influences, as of surroundings. Ex-
citing causes are overwork, worry, excessive re-

sponsibility, sexual excesses, profound or pro-
longed grief, and emotional or other mental
shock, and lastly severe trauma, such as a rail-

vva}' accident, fall, or blow may produce. Hys-
teria is found among the working classes as well
as among the idle, wealthy, and self-indulgent,

who have never learned .self-control or practiced
self-denial. Two forms of hysteria are described,
for reasons of convenience rather than for scien-
tific reasons, as follows: (1) The form of the
disease in which the patient is e.xcitable. emo-
tional, and perverse without cause and without
intention, and has disturbances of sensation,
motion, circulation, secretion, and excretion;
usually falling into this condition after strain
or stress, a disappointment, or great fatigue.

(2) The form of the disease in which the patient
has convulsive attacks, known by some as hys-
teria major, in contradistinction to the former
variety, which is sometimes called hysteria
minor. The patient may suddenly sink to
the floor, become partly unconscious" and rigid,
and, either turning pale or remaining ro.sy.

may breathe violently for a few minutes, arid
then recover jierfect consciousness. Or the pa-
tient may sink to the floor after experiencing
a sharj) pain or an aura of some sort, uttering
a little cry or calling for help, with pale or
ashen face, and dilated pupils. Convulsions
follow rigidity, resembling epileptic convulsions;
there may be frothing at the mouth; after
a short relaxation, during which the patient
gasps, a repetition of the convulsions occurs,
with absolute unconsciousness. Then the patient
rolls, tossing the arms and legs about, and assum-

ing various rigid positions, occasionally bending
the head forward, doubling up tlie body, clench-

ing the lists, and folding the arms across the
chest or the abdomen, or bending the head and
feet backward in the pose called opisthotonos.
After several repetitions of such actions, the
patient 'remaining unconscious, relaxation occurs
with a short period of repose, followed at once
by attitudes of petition, depression, gayety, etc.,

the patient being delirious and talking of past
events or imaginary encounters, not recognizing,

though speaking with, those around lior. and
controlled by hallucinations of sight and hearing.

In a varying time the delirium ceases and the
patient becomes conscious, exhausted, and com-
plaining of tenderness in some part of the body,
passes a large quantity of pale, limpid urine, and
generally resumes her occupation or goes about
her house as if nothing had happened. The
whole attack may last from \n to .50 minutes.
If these attacks are frequently repeateil, the
patient's slrcnglh is rapidly undermined, and
she may be confined to her berl. The form of

hysteri.i with convulsive seizures is often called
hystcroepilepsy (q.v. |—an unfortunate and mis-
leading term, which should not l)e used. It

really means a combination of hysteria and
epilepsy in the same person, which is possible,

but rare.

Ilyi^eralgesia confined to certain spots, circum-
scribed areas of ana>stliesia. or anicstliesia of

a half of the body, hysterical deafness, hys-

terical blindness, twitching of muscles, or con-

tractures of groups of muscles, the 'ijlobus

hystericus,' or feeling of a lump in the throat,

spasmodic closure of the glottis with pseudo-
asthma, retention of urine, paralysis (cither
hemiplegia or paraplegia), palpitations of the
heart, flushing of face, neck, and scalp, with
sweating, coldness of extremities or of the en-

tire body, oedema of the extremities, menstrual
irregularities, and vomiting of fluid, are among
the symptoms of the disease. Mental changes
are certain to occur, amounting only to lack of
balance and of will jwwer, or inipairnicnl of

memory in some, in otliers also recurring melan-
choly, rapid emotional play, lack of power of

application, impaired judgment, diminished re-

gard for truth, and craving for sympathy. The
last two symptoms are the basis for the peculiar
actions of 'fasting girls;' self-mutilating mar-
tyrs; alleged sulTerers who feign paralysis, pain,

tumor. st(me in the bladder, etc., and who eagerly
submit to surgical operations.

Hysteria is not dangerous to life. Recovery
is rare in prolonged ea^es, though proper treat-

ment may be followed by cure in cases in which
symptoms have reappeared upon provocation
many times in the course of a year or two.
Harshness used on the erroneous supposition that
willfulne.>» or perversity is at the foundation of

hysteria always docs harm, and is unjustifiably
brutal. Relief of strain and of worry, change
of environment, removal of the patient from
home and from accustomed companions in the
family, and treatment for indigestion, restoration
of function, and nerve-building, form the prin-
cipal features of remedial agencies. Will power
must be systematically cultivated, and moral
support be given to the patient. Massage, elec-
tricity, diet, baths, and sometimes a rest cure,
are efficacious. See Insanity; Hypnotism;
I'F.MPEKAMENT. Consult : Janet, Etat mental
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des liystfriques: les accidents meni-aux (Paris,

1894) ; Richer, Paralysies et contractures hysti-

riqucs (Paris, 1892).

HYSTER'ICS. See Htstebia.

HYS'TERO - EPILEPSY. An improper,

though frequently employed, term for a variety

of hysteria, in which convulsive attacks occur,

of an epileptoid nature. It is not a form of

epilepsy, though not differentiated from that dis-

ease till Charcot, of Paris, gave an accurate and
intelligent description of hysteria. See Hts-
TFRIA. Consult: Fere, "Xotes pour servir ft

I'histoire de rhystero-Ppilepsie," in Archives de
'Seurologie (Paris, 1882).

HYS'TEROT'OMY. See C^saeeax Opeea-
TION.

HYTHE, liitH (AS., hiivcn). A market-town

and parliamentary borough in Kent, England, 14

miles south of Canterbury. Hythe is a favorite

seaside suiiuner resort, and the seat of the na-

tional school of musketry (Map: England, H 5).

It has an interesting church, jjartly Norman and

partly Early English. Under the chancel is an

extraordinary collection of humanskullsand bones

—many of the skulls having deep cuts in them;

their age and origin are uncertain, but they are

reputed to be the remains of Danes slain in a

battle fought about 1000. Hythe owns its water-

works. It is one of the Cinque Ports, but through

the silting of its harbor has become removed

half a mile from the coast. Population, in 1891,

4347; in 1901,.i.557; population of parliamentary

borough in I89I, 35,547; in 1901, 40,663.



I
The ninth letter in the alphabets of

Western Europe. Its form in the Phoeni-

cian and early Greek alphabets, from
which it is derived, somewhat resembled

a narrow upright Z. (See Alphabet.)
After various modilications this was

straightened into its present shape. The Grwk
designation, iolu, of the letter is an adaptation

of its Phu'nician name yod, 'a hand.' The dot

over our small i did not come into use until the

fourteenth century.

Phonetic Character. The 'short i' in Eng-

lish is described as a high-front or palatal vowel,

made by the blade of the tongue appro.ximating

the forward part of the palate or roof of tlie

mouth—the sound heard in it. When approxi-

mated so far as to make a partial contact or

closure, this passes over into a .semi-vocalie or

consonantal y, as in you (i«), although in Eng-

lish the y is often not written, e.g. minion,

million; other variations may be noticed

in charily, bird. Tlie corresponding _ 'long i,'

common in EOropean languages, is found

in machine, police, pique. This is sometimes

known as the "long e' .sotind in receive, helicve,

scat. The sound cnnimonly called 'long i' in

English, uide, ice, and the name of the letter

itself (i pronounced eye), is really a diphthong,

like aisle, made by premature opening of the

lengthened vowel under stress-accent. This

phonetic change from the older character of the

sound was going on during the Middle Period of

transition into the Modern English, so that it is

now a phonetic rule that Anglo-Saxon or Old
English I regularly calls for a diphthongal long

i in modem English, e.g. OE. icfrf, iHf/ = Mod.
Eng. icirfc. riii7c. Historically the linguistic char-

acter of 1 is fairly stable, Indo-Germ. "uidheva,

Skt. vidhdva, 'widow,' Lat. vidua, OChurch Slav,

vidora, AS. tcidewe, Eng. widow; or Gk. oivos

(for fotms), 'wine,' Lat. iNnnjii, A.S. irfji, Eng.
nine. For the connection of 1 and J, sec J,

.4s a Symbol.—I in the Roman notation stands

for 1 : in chemistry I =: iodine ; in logic I is the

symbol of the jiartinl affirmative proposition.

lABArOU IN'SULA (Lat., translation of Gk.
'Ia,3a<iiou v//ao(, labadiou nesos) . According to

Ptolemy (vii. 2), a large island in the Indian

Ocean, southeast of the Golden Chersonese and
southwest of the Isles of Satyrs ; said to be very
fertile and to contain much gold. The island

meant was probably the modern .Java, though
Humboldt and others regard it as Sumatra.

Tlie name, according to Ptolemy, signified Island

of Barley. The capital was namedArgyrc ('Ap}vp'i),

lACCHtrS, i-akTvus (Lat., from Gk, 'la^vf,
lalcehos). A title used of Bacchus in the Eleu-

sinian Mysteries, in wlijch he was regarded as

the son or husband of IX'uieter, or the son of Per-

sephone. He was thus distinguished fromiDionysus,

the son of Zeus and Scinde, but was sometimes
called his son, and at times identified with him.

lACHIMO, i-ak'i-mA, In Shakespeare's Cym-
belinc, a Konian libertine who on a wager con-

ceals himself in Imogen's room and carries away
apparent evidence of her unchastity,

lAGO, *-ii'gd. A Spanish and Portuguese fonn
of the name James, now occurring only in the

combination Santiago (.Saint James).

lAOO. In Shakespeare's Of/ieHo, a calculating

and malignant character, the ancient of Othello,

whom he secretly hates while retaining his con-

fidence. In revenge for imagined wrongs he skill-

fully concocts evidence which convinces Othello

of the unfaithfulness of his wife, Desdemona.
Othello in jealousy murders Desdemona, and
stabs lago when the plot comes to light.

lAL'YStrS (Lat., from Gk. 'Ulvaoc). An
ancient city on the island of Rhodes, possibly a
Phoenician" .settlement, certainly an important

pli\ce in the Mycenaean period. It was later col-

onized by Dorians from Argos, and formed with

Lindus and Camirus the Rhodian tripolis. Even
in the Homeric poems it is famed for its w'calth.

In D.c. -108 it united in the foundation of the city

of Rhodes (q.v.). Some remains are still trace-

able near the modern village Iali.so. A necropolis

at lalysus has yielded many Mycentean vases and
other ornaments,

lAM'BIC VEBSE (Lat, iambicus, Gk, ia/i.

(iiKi^, inmhiUos, from ia/ifioc, iambos, iambus,

from IdTTTciv, iaptein, to assail with words), A
term applied in classic prosody to verses consist-

ing of the foot or metre called iambus, made up
of two syllables, of which the first is short, and
the second long (w— ), Archilochus (q.v.) is

the reputed inventor of iambic verse. The term

is also applied by analogy to English verse

wherein stressed and unstressed syllables corre-

spond to a long syllable followed by a short sylla-

ble in Latin or Greek verse. The English lan-

guage runs more easily and naturally in this

metre than in any other.

The Bt&R t St £ve |
had drflnk |

his fllL

See Metre; Veksuication.
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lAMBLICHTJS, I-am'bli-kus (Lat., from Gk.

'Id/iliXixoi). ( 1 ) A Greek writer of tlie second

century a.d., a Syrian by birth, and the author of

the earliest Greek romance of which considerable

remains have survived. It was entitled liabyloni-

aca, and described in thirty-five books the re-

markable adventures of two lovers, Rhodanes and
Sinonis. The original romance has perished, but
large extracts are preserved by Photius (chap,

xciv.). (See Photius.) There is no great merit

in the style, and the plot is full of magic.

(2) A^teo-Platonic philosopher, born at Chaleis,

in Ccele-Syria, about a.d. 283. He lived mostly
at Alexandria. He studied under the Nco I'lato-

iiistsAnatolius and Porphyrins, and liecame deeply

imbued with the teachings of Plotinus, which he
expounded for many years to a large circle of

hearers at Alexandria—but with a considerable

admixture of his own peculiar views. He died at

Alexandria, about A.D. 3.30. His doctrines were a

mixture of Pythagorean and Platonic ideas, with
nuich superstition and magic, and the supposed
manifestation of God by ecstasies, and a com-
munication with the spiritual world by means
of ceremonies. He was a volufiiinous writer, but

most of his writings are lost. Perhaps they were

destroyed by the Emperor Constantine, who or-

dered the burning of the works of Porphyrins.

Of his work, Uepl JlvSaydpov 'Kipiam^, in ten

books, we possess four complete sections, viz.:

Oyi the Life of Pifthnfjorafi (Ufpl tov UuOayopiKov

Piov) edited by Nauck (Saint Peter-slnirg. !S,S4) :

Fj.r}iortation to Philosophy Cnpcnpi-rrtKoX Ao7ai ils

*iXo<ro0(ay), e<l. by Piste'lli ( heipzig, 1888); On
Matltciiiutics {Hepi yiadr)p.aTiK7Js 'Eni(rTifip.ris) , ed'.

by Pesta (Lci[)zig, 181)1); and an introduction
to the Arithmetic of Nicomachus, ed. by Pistelli

(Leipzig, 1804). There is also in existence a
work on Mi/steriefi (Uepl Mvffrrjploiv AAvos),
which is attributed to lamblichus; but the at-

tribution has been questioned, perhaps, without
reason. On lamblichus and his philosophy, con-

sult: Chaignet, Histoire dc la psychologie des
Grecs, vol. v. (Paris, 1893) ; and Zeller, History

of Greek Philosophy (New York, 1889).

lANTHE, I-an'the. ( 1 ) In Roman mythology,
a girl to whom Iphis was betrothed (Ovid. Met.,

i.x. 12). (2) A character in Sir William Davcn-
ant's The fiieyc of Rhodes. (3) Lady Charlotte

Harley, to whom, under the name of lanthe, By-
ron dedicated his Ohilde Harold. (4) A charac-

ter in Shelley's Queen Mab.
lAP'ETTJS (Lat, from Gk. 'lairirds) . One

of the Titans, son of Uranus and Giea, father in

Hesiod of Atlas, Jlenoetius, Prometheus, and Epi-
metheus. Through Prometheus he is ancestor of

Deucalion (q.v.). and so of the human race.

Many scholars suppose his name to be identical

with the biblical .laphet ; others, like Maximilian
l^feyer, Gigantcn und Titanen (Berlin, 1887),
deny any such connection.

lAPYGIA, i'a-pijl-a (Lat., from Gk. 'lairu-

•t'la). A name given to the southeastern dis-

trict of Italy, forming the heel of the Peninsula

;

also called Messapia. The name lapygia was
familiar to the Greeks, but was not known to the

Romans.

IBA, e'nA. The capital of the Province of Zam-
hales, in Luzon, Philippines (Map: Luzon. A 5).
It is situated 122 miles northwest of Jfanila. and
has a post-office and telegraph station and a popu-
lation (1898) of 3,500.

IBABAN, i-ba'dan. The chief commercial
city of Yoruba, in the interior of the English col-

ony of Lagos, in Nigeria, Africa. It is a walled
town, situated on a small river, the OdoOna, 30
miles south of Ojo. and about '6'y miles northeast
of Lagos, with wliich latter town it is connected
I13- rail. Its population is estimated at 200,000,
including the people outside the walls.

IBAGXJE, e'ca-ga'. CapiUl of the Depart-
ment of Tolima, Colombia, situated 60 miles west
of Bogota, on a fertile plain, at an altitude of over
4000 feet (Map: Colombia, B 3). It has a tem-
perate and healthful climate, and is a prosperous
and important town, with a number of sulphur
and silver mines in its vicinity. Its population
is estimated at 12,000. Ibague was founded in

1550, and was in 1854 the temporary capital of

the Republic.

IBAJAY, e'Ba-111'. A town of Panay, in the
Province of Capiz, Philippines, situated about 62
miles northwest of Capiz and near the Point of
Potol, where the town formerly stood, and where
much amber is collected (Map: Philippine Is-

lands, G 8). Population, in 1898, 11,350.

IBAIiONE, e'sa-lf/na. The ancient name of
the Vicol tribe in tlie Philippine Islands (q.v.),

especially on Albay Island.

IBANAG, e'Ba-niig'. The speech of the Cag-
ayane people in Luzon. See Philippine Islands.

IBAnEZ DE IBAifEZ DE IBERO, e nii'-

n3'ath da e-Ba'nyath di e-Ba'ro, Carlos, Marquis
of Mulhacen (1825-91). A Spanish military en-

gineer and geodetist, born in Barcelona. As a
result of his work in geodesy and geography, he
was given the title of Marquis of Mulhacen, and
was elected to many scientific societies. His pub-
lications include: Base central de la triatxjula-

cion geodt-sica de Espafia (1865); Descripcidn
geod^.^ica de las islas Baleares (3 vols., 1871) ;

and Tableau g^ographique et statistique de I'Es-

pagne (1888).

IBABRA, f-n-ir'ra. The capital of the De-
partment of Imbabura, Ecuador, situated at an
altitude of over 7000 feet, (iO miles northeast of

Quito (Map: Ecuador, B 3). It has some cotton

and woolen mills, and a population of about 10,-

000. Once a considerable town with a population

of about 16,000, Ibarra was almost wholly de-

stroyed by the earthquake of 1868.

IBARRA, Joaquin (1725-85). A Spanish
printer, born at Saragossa. lie was appointed
Court ])rinter at ^Madrid. The following works
from his press are among the masterpieces of the

art of printing: A translation of Sallust by the

Infante Don Gabriel (1772) ; an edition of Cer-

vantes's Don Quixote (4 vols, quarto. 1780;
4 vols, octavo, 1782) ; the Historia di Hisjiana

of Mariana (2 vols., 1780) ; and several fine edi-

tions of the Bible.

IBERCOTJRT, ft'bflr'koor', Henbt Louis d'

(1771-1818). A Flemish traveler, horn in Mons.
His joumeyings began in the West India Islands,

and extended over a great part of South America.
His narrations include: L'Am6rique d^roilde

(1811); Voyage en Chili (1812); and A'oi/reatt

traits stir les Ugumincuscs de I'Ami^rique du Sud
(1815). He also wrote a romance, Un rnyageur

rnptif en Patagonie (1814), and a pamphlet. La
constitution des Etats-Uni.i, est-rlle ai>plirahle d

VEuropef (1818). which so deeply ofTcnded the
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Dutch Government that tlie author suffered a
shcirt tiiiii Hi iiiii)ii>oiiinent.

IBE'RIAN MADONNA. A wonder-worl;ing
piituic in till' Kremlin, Moscow.

IBE'RIANS (l.at. Ibcres, Gk. 'Ifivfxt). A
people anciently livinji at tlie niouih of tlie Iberus

or Ebro River, in Eastern Spain. Later, the in-

habitants of the entire lVnin>iila were so called.

Tlie term is now applied to the primitive Neolithic

and lironzeape men whose remains and relies are
fuund in ancient ^.Taves, friotliK's, and refuse

heaps tliroii<;hout Western Kuro|)e. Their ovoid
and ellipsoid crania, called I'elasgic type by
Sergi. resemble those of ancient Italy. Greece,

.\sia Minor. Egj-pt, Ethiopia, and North Africa,

belonging to what he denominates the Mediter-

ranean race. Keanc also quotes Von der Gabe-
lentz in the proof of identity between tlie Bitsque

or Jberian and the Berber speech. This long-

headed man. of low stature, has been traced as

far as the British Isles, and is identified with
the Picts and other groups. The term 'Iberian' is

used by English ethnologists for the Mediter-
ranean race, and Deniker's title for the same
group is 'Iberolnsuhir.' Keanc subdivides the

historical Iberian (Ba.sque) as follows. The de-

scendants from old extinct Iberian are:

£u8cara (Spanish Basque)...

Bascunse (French Basque)..

Quipuzcoan
BIsca.van. or
UpptT Nnvarrese North
Upper Navarrese South

LabnrdlD
Souletlii. or
Lower .Nftvarrese East
Lower Navarrese West

Consult: Keane, Man: Past and Present (Cam-
bridge. 18!t9) ; Sergi, Mediterranean Race (Lon-
don, I'JOl).

IBE'RIS. See C.\ndytltt.

IBE'RUS, The ancient name of the Ebro
(q.v. I.

IBERVILLE, f'bar'vel', Pierre le Moyne,
Sieur d' ( lUf.1-1706) . A French-Canadian .sol-

dier, naval commander, and explorer, founder
of Louisiana. He was one of the ten famous
sons of Charles le Moyne of Montreal. He stud-

ied seamanship in the French Navy, but his

first exploits were inland—from the Ottawa north
to James's Bay, with an exiwdition destined

to gain possession of the English forts there

(1680). He took part in the expedition for the

destruction of Schenectady (1C90). After captur-
ing (1000) and demolishing the stone fort at
Pemaquid. built to protect New England. Iber-

ville thought of taking Boston, but sailed instead

to Newfoundland, where he burned the village of

Saint .John's, laying waste all the British settle-

ments on the island. Thence he steered for

Hudson Bay, where he had a gallant victory
over three English ships against his one, and de-

stroyed the last remaining post of the Hudson's
Bay Company. From the far North he went to
the far South, sailing from France (1000) to

the Gulf of Mexico in search of the mouth of the
Mississippi, found it, and built a fort at Biloxi
(q.v.), changing afterwards to Mobile, thus ful-

filling La Salle's dream of planting a French col-

ony on the Gulf. He left Canada in 1702, and
died in France.

IBEX (Lat.. chamois). The ancient name of

the 'steinhock' of the .Mps; and now designating
a section or subgenus of goats having the horns

llat, and marked with prominent transverse knots
in front, whereas those of the typical goats are
compressed and keeled in front, and rounded be-

hind. The group contains four »|)ecies, all in-

habitants of high mounUiinous regions, as de-

scribed below. All are cliaraclerized by a nearly
uniform coloration; but the hue varies with age
and season, from gray, yellowish, or gri/zlcd, to
various degrees of brown, usually lighter on the
throat, belly, and inside of the legs than elsewhere.
The short summer coat is exchanged in winter
for a longer, warmer one, mixed with an under
wool. The pairing season of all is in midwinter,
and the kids, usually two, are born in early sum-
mer. Compare Goat; and see Plat* of Wild
Goats.
The typical ibex (C'upra ibex), called 'bou-

quet in' by the French, and 'steinbock' by the Ger-
mans, has long been exterminated as a wild ani-

mal, but is preserved by the Italian Government
in a few valleys of the Piedmontese region. For-

merly it seems to have roamed all over the Alps
of Switzerland. Savoy, and the Tyrol, but al-

waj's kept as high as po.ssible. seeking its food,

mainly by browsing bushes, at the edge of the
snow, and not descending the valleys as does the
chamois. Though larger and more powerful
than the common goat, it is smaller than the
other ibexes. The horns rarely exceed 30 inches
in length and have the knobs not prominent,
while the beard of the males is .so small as to be
hardlj' visible in the summer coat. This ibex is

easily tamed when taken young, and interbreeds

readily with domestic goats.

The Himalayan ibex (Capra Sibiriea) is still

numerous, and well kiio'vn to s|)orlsmcn. A ram
stands 40 inches liigli a( the withers, has a heavy
beard, and the roughly knobbed horns often meas-
ure more than 50 inches along the outside curve,

and 11 to 12 inches in greatest girth. It inhabits

all the mountain ranges of Central Asia from the
borders of Persia eastward to the frontier of

Tibet, and northward into Siberia ; and is found
not only on the summits, but on the open
plateaus of the Pamir. Ordinarily, however,
ibexes remain upon the crags as near as possible

to the snow-line. They descend in winter only

so far as is necessary to find uncovered pastur-

age, and often linger at that season at great
altitudes where the wind sweeps steep slopes,

and allows them tx> nibble a scanty subsistence

from the withered herbage. The resistance to

cold and hardiness of constitution generally
which this implies are characteristic of the race.

They usually go about in small bands, led by old

rams, but rjometimes gather into herds of 100 or
more. In the spring the males separate from
the band and betake themselves to the highest
crags, while the females seek retired phiccs in

which to bring forth their young. In spite of

constant pursuit by hunters, the ravages of wild
dogs, and destruction by avalanches, these ani-

mals seem to maintain their numbers (except

near Kashmii ) , as they are prolific, and accus-

tomed to wandering widely. Ibex-shooting is one
of the most exciting and difficult feats offered to

the sportsman, iK'cause of the nature of the coun-
try in which the animals live, and their extreme
wariness and ability to escape down precipices

and over crags which baffle their pursuers. The
books of men like Maclntyre, Kinloch, Mark-
ham, PoUok, and other Anglo-Indian sportsmen
are full of entertaining accounts of this adven-
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turous hunting, and to these observers we owe
most of our knowledge of the haunts and habits
of these animals.
The Arabian ibex (Capra Sinaitica) , or 'bed-

en,' occupies the rough heights of tlie Sinaitic
Peninsula, Arabia Petriea, Palestine as far as
Lebanon, and Upper Egypt. It is rather smaller
tlian the Himalayan, and the knobs on tlie front
of the horns are less prominent and regular. An
Abyssinian species, the 'walie' {Capra tvalie) ,a,\ao

exists, and differs from the others in the curva-
ture of its horns and a protubei'ance in the cen-

tre of the forehead.

IBILAO^ e'B^-la'6. A headhunting Malay-
Negrito tribe in central Luzon. See Philip-
pine Islands.

IBIS (Lat. i6is, Gk. (/3/f, of Egyptian origin)

.

A stork-like bird of the family Ibida.'. The bill

is long, slender, curved, thick at the base, the

point rather obtuse, the upper mandible deeply
grooved throughout its length. The face, and
generally the greater part of the head, and
sometimes even the neck, are destitute of feath-

ers, at least in adult birds. The neck is long.

The legs are rather long, naked above the tarsal

joint, with three partially united toes in front,

and one behind; the wings are moderately long;
the tail is very short. The family is usually
ranked with the storks in the same order as the
herons, but there are important points in whicli

the ibises approach the curlews. The sacred
ibis, or Egyptian ibis {Ibis jEthiopica) , is an
African bird, 214 feet in length, although the
body is little larger than that of a common fowl.

The glossy ibis (Plegadis falcinellus) is a small-
er species, also African, but migi'ating north-
ward into Continental Europe, and occasionally
seen in Great Britain. It occurs in the tropical

and subtropical parts of all the world, but is

quite uncommon in North America. In the
Southwestern L^nited States it is replaced by the
white-faced glossy ibis {Plegadis guarauna) , a
species in which the adults have the region about
tlie base of the bill white. The habits of both
species resemble those of the sacred ibis. The
color is black, varied with reddish brown, and
exhibiting fine purple and green reflections. There
are no loose pendent feathers. The white ibis

{Ouara alba) a species with pure white plumage,
abounds on the coasts of Florida, and is locally
abundant as far north as South Carolina and
.southern Illinois. Audubon saw multitudes on
a low islet, and counted 47 nests on a single tree.

(For its egg, see Colored Plate under Egg.)
The .scarlet ibis {Ibis ruber) is a tropical
American species, remarkable for its brilliant

plumage, which is scarlet, with the tips of a few
outer jirimaries glossy black. The straw-necked
ibis {('arphibis spinicollis) is a large Australian
bird of fine plumage, remarkable for stiff, naked,
yellow feather-shafts on the neck and throat,
which look extraordinarily like bits of straw.
The bird known in the Southern United States
as 'wood-ibis' is not an ibis at all, but a stork
(q.v.).

The sacred ibis, one of the birds worshiped by
the ancient Egyptians, and called by them hah
or hib. and by the modern Eg>'ptians ahu-Hnnnrs
(i.e. Father John), is a bird with long beak and
legs, and is covered with black and white plum-
age. It was supposed, from tlie color of its feathers,

to symbolize the light and shade of the moon, its

body to represent the heart; its legs described
a triangle, and with its beak it performed a
medical operation; from all which esoterical ideas
it was the avatar of the god Thoth or Hermes
(see Mercuby), who escaped in that shape the
pursuit of Typhon, as the hawk was that of Ka,
or liorus, the sun. Its feathers were supposed
to scare, and even kill, the crocodile. It ap-
peared in Egypt at the rise, and disappeared at
the inundation of the Nile, and was thought at
that time to deliver Egypt from the winged and
other serpents which came from Arabia in certain
narrow passes. As it did not make its nest in
Egj'pt, it was thought to be self engendering, and
to lay eggs for a lunar month. According to
some, the basilisk was engendered by it. It was
celebrated for its purity, and only drank from
the purest water, and the most strict of the
priesthood only drank of the pools where it had
been seen ; besides which, it was fabled to enter-
tain the most invincible love of Egj'pt, and to die
of self-starvation if transported elsewhere. Its
fle.sh was thought to be incorruptible after death,
and to kill it was punishable with death. Ibises
were kept in the temples, and unmolested in the
neighborhood of cities. After death they were
mummied, and there is no animal of which so
many remains have been found at Thebes. Mem-
phis, Hermopolis Magna, or Eshmun. and at
Ibiu or llieum, 14 miles north of the latter place.
They are made up into a conical shape, the wings
flat, the legs bent back to the breast, the head
placed on the left side, and the beak under the
tail. They were prepared as other mummies, and
wrapped up in linen bandages, which arc some-
times plaited in patterns e.xternally. At Thebes
they are found in linen bandages only; at Her-
mopolis, well preserved in wooden or stone bo.Nes

of oblong form, sometimes in form of the bird
itself, or the god Thoth ; at Memphis, in conical
sugar-loaf-shaped red earthenware jars, the tail

downward, the cover of convex form, cemented
by lime. There appear to be two sorts of em-
balmed 'ibises'—a smaller one of the size of a
rail, ver.v black, and the other black and white.
The former is not an ibis at all, but some smaller
wading bird. The last is usually found with its

eggs, and with its food in its stomach. By the
Jews it was held to be an unclean bird. Consult

:

Wilkinson, Manners and Customs of the Ancient
Egyptians (New York, 1879) ; Pcttigrew. His-
tory of Egyptian iT/ummies (London, 1840).

IBTJIS. One of the names of the Devil, in the
Koran, who, however, is more often called Hhai-
tan (Satan). Iblis is the chief of the fallen

angels, who was once a good angel named Azazil,

but having refused at God's command to render
homage to Adam, was first condemned to death,

but subsequently respited till the judgment day
(Koran, vii. 13). The legend is borrowed from
Jewish sources, and is embodied in the Midrashic
exposition of C?enesis, chapter iii. (consult

Wiinsche. Midrnsh Bereshit Rabba. p. 32 sqq.,

Leipzig, 1881). Both words for devil used by
Mohammed appear to be of foreign origin, the

form l^hniliin coming close to the designation

of Satan in Ethiopic—while 7?)/i,'! «iay be a
distortion of diaholus. modified in order to

adapt it to a derivation from an Arabic stem
hnlasn 'to confuse.' with which, however, it

has really nothing to do. Of the two terms,

the former is found in the Koran 87 times, the

latter only U times. Moreover, the plural of



IBLIS. 420 IBN JANACH.

tlie former is used, whereas the latter occurs
only in the singular, and was rcfjarded by Mo-
liaiiinied as a nanie fur a s|n'cilk' devil, the

arch devil spirit; iShaitan, buth in the Koran
and the later literature, is used as a {general

designation for devils or evilly disposed demons.
On the basis of the utterances in the Koran,
the doctrine of the Devil is further developed
in Mohammedan theolog}-, influenced by the
specilieally Christian and .Jewish conceptions

current in the Orient whereby the Devil, as a
sin^'le personage. usui]>s the powers and at-

tributes of the numerous body of jinns (q.v.

)

of popular belief. The latter, however, as a
survival of primitive religion, continue to hold
sway among the people in general, so that in

the folklore of the Arabs it is the jinns who are
constantly introduced, both for goo(l and evil pur-
goses. whereas the mention of ibiis and of the
_atans Is largely eonfincd to the body of theologi-

cal writings. In the latter the contrast between
the Uevil and the angels is prominently put for-

vard. and the view is expressed that eaeli in-

dividual has a devil and an angel appointed as
his companions, the former tempting him to evil

deeds, tlie latter prompting him to good. The
life of man passes in a constant struggle to be
rid of the former and to keep close to the latter.

Consult Weil, liiblische Legenden der M usetm-iiyi-

ncr (Frankfort, 1845).

IBN ABI XTSEIBIA, ib'n ii'bf olisa'bf-A,

MiwAFFAK AD l)i.\ ( e. 1 1 95-1269 ) . An Arabic
physician and author, lie was born in Cairo, of

a family of physicians: lived in Kgj-pt and
Syria, and was educated at Damascus (1227-3.3).

For two years he was head of a hospital at Da-
mascus, then became Court doctor to a Syrian
emir. He is best known for his biographical
lexicon of Mohanunedan physicians, which has
been edited by August jMiilier( Kiinigsberg, 1884).
and connnented on by the same in Uehcr Ibn
Abi und seine flcschiehte der Aerzte (I^yden,
1885). Consult: Wiistenfeld, GescAic/ife rfcr "arafc-

ischen Acr:te tiiid Xalurfor.ichrr (Giittingen,

1840) ; Leclerc, llistoire de la mrdccine arabe
(Paris, 1876) ; Travaux de la Vlime session du
Conffres international des Orientalistes d Leide,
vol. ii. (Leyden, 1884).

IBN AL-ATHIB, Ib'n al-i-ter'. Izzad-Din
ai.-Jazari (11601230). An Arabic historian,
who was born of good family in Mesopotamia,
and lived in Mosul. He wrote Kftmil, a history
of the world to the year 1231. edited by Tornber'g
under the title Ibn-el-Athiri Chronicon quod Per-
fectissimum Inscribitur (18.51-76) ; Usd /ilfihdba.
on the successors of Mohammed (1864); and
a lexicon, edited by Seybold (Weimar, 1896).
Excerpts from bis other works may be found
in Reinaiul. Ilistoriens des croisades (Paris,
1829).

IBN ARABSHAH, ib'n a'rAbsh-l', Ahmed
( 13SS-14.iO|. An Arabic author, born at Da-
mascus. He was carried captive with his family
( 1400) to Samarkand, after the invasion of Syria
by Timur: took advantage of this opportimity
to study T\irkish and Persian; traveled through
Mongolia and Astrakhan; and at .Xdrianople was
employed by the Sultan to translate .\rabian
writings into Turkish and Persian. The most
important of his works is the biosrraphy of
Timur or Tamerlane (last ed.. Caloitta, 1818).
The book of anecdotes written by him has been

published by Freytag, with a Latin translation,
under the title Fructus Imperulorum tt Jucalio ^

JiK/oiiusurum (Bonn, 1832-52).

IBN BADJA, ib'n b;i'jii. Sec Avemi-ace.

IBN BATUTA, Ib'n bft-toTI'tA, Aliu AliDALLAU
MoilA.\iMEU

( 13U4-77). An Arabic traveler. He
was born at Tangier, Alorocco, and spent many
years in traversing Western and Central -Asia,

large jmrtions of Africa. Russia, India, China,
and Spain, For three and one-half years he acted
as cadi at Delhi and in the Maldive Islands.

After his travels he settled in Morocco. His nar-

rative of uis journeys, replete with graphic and
picturesque description, has been published in the

French translation by Defrf-mery and Sanguinelti
(Paris, 2d cd. 1874-77). There is an Knglish
translation from an epitomized version by S. Lee
(1829).

IBN DOBEXD, Ib'n dA-rfi'M, Moiiammeb
(838-93.'5), An Arabic poet and scholar, Inirn at
]5asra. and later resident in Oman, Persia, and
iJagdad. His most famous poem is the elegy

entitled Alkasida-al-Muksura, dealing with the
question of good luck and bad. Among his phil-

ological works may be mentioned an etymological
and genealogical dictionary of Arabic proper
names, edited by Wiistenfcld (1853-54), and two
briefer studies in lexicography, edited by Thor-
becke (1882).

IBN HISHAM, Ib'n hJ>-shani', Abu Moiiam-
MEO .\i!!) Ai.Mai.ik (e.760-833). An Arabic
scholar of liasra. He is famed for his genealog-

ical writings and his revisiun of the life of the

Prophet Moliammed, written by ll)n Ishak (c.700-

768). The biography was edited by WUslenfeld
(Gottingcn, 1858-60), and translated into Ger-
man by Weil as /<as Lebcn ilohammeds (1864).

IBN JANACH, eb'n lli-nach'. AlULWALlo
Mebwan", or .Jonah Mabinl's. A Jewish gram-
marian of Spain. He was born near the end
of the tenth century and died about the middle
of the eleventh century, but the exact dates
are unknown. He studied Hebrew at his birth-

])lace, Cordova, and in Lucena, under .Jewish

teachers, and also took up the study of medi-
cine. In 1012, in consequence of political dis-

turbances, he was obliged, with many other
Jews, to leave Cordova and settled in Sara-
gossa, where he appears to have spent the rest

of his days, and where, while continuing his

jiractice of medicine, he devoted himself also to

the investigation of Hebrew grammar, guided
largely by the researches of his predecessor,
Hayyug (q.v.), Ibn Janach was enabled to ad-
vance the knowledge of Hebrew morphologj' far
beyond the point that Hayyug had reached. He
did not hesitate to make slight changes in the
biblical text where it seemed to be meaningless
as it stood. His main work consists of two
parts, the first dealing with granunar, Killib-al-

Lnmn. published by J. Derenbourg (Paris. 1886) ;

(he second a lexicon. Kiti'th-nl-'Usfil. published
by Xeubauer (Oxford. 1873-75). The grammar,
based on Arabic models, is the first sj'stematic

attempt to cover (he entire field of Hebrew gram-
mar. The dictionary is characterized by the
same comprehensive knowledge and clear per-

ception as the grammar, and, incidental to the
explanation of words, furnishes valuable and
elaborate discussion of grammatical points. Roth
the crrammar and the dietionarv were translated
by Judah ben .Saul Ion Tibbon (c.1120-1190),
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the former liuving been puWislieil by B. Gold-

ber;; (Frankfort, 1856) ; the latter by \V. Bacher
(Leipzig, 188!)). He also wrote several minor
grammatieal treatises (pul)lislied by J. and H.

Uerenbourg, Paris, 1880). in which he defended

his views and those of Hajyug against attacks,

and also amplified the grammatical treatises of

the latter. Ibn Janach was also interested in

philosophical questions, and strenuously oi)po.sed

tlie speculations of Ibn Gebirol and other men
of the day on the relation of God to the world,

on the ground that tliey led to disbelief. Con-

sult Bacher, Leben und Werke des Abulwalid
ilerwan ibn Qanach {Leipzig, 1885).

IBN KHALDtnr, ib'n Kal-doon', Abd ar-Rah-
UAN (1332-1400). An Arabic historian, born

ut Tunis, of a family from Seville. He early

entered the public service, first in Tunis, then

under the ruler of Fez. In 1362, under the

Sultan of Granada, he carried on negotiations

for peace with Pedro of Castile; in 1374 was
imprisoned in Northern Africa, where he was
intriguing, but returned home in 1378. Four
years afterwards he set out for Mecca; on
his way stayed three years in Egypt, whither he

returned after the pilgrimage, and where he

lived for a few years before he took service under
Timur in Syria. His historical work is the

first among the Arabs to leave the annalistie

method, and the introduction especially is con-

ceived in a philosophic manner. Besides this

introduction, edited by Quatrem&re (Paris. 1858),

and translated into French by De Slane (Paris,

1862-68), the work has two main divisions—the

history of the eastern caliphate, partly edited,

with Latin translation. Ibn Khalduni Narratio

dr Expeditionibus Francorum, by Tornberg
(1840), and tlie account of the Berbers and
the dynasties of North Africa, edited and trans-

lated into French by De Slane (Paris, 1862).

Consult Kremer, Ibn Chaldttn und seine Kulturge-
schichte dcr islamischen Tolker (Vienna, 1879).

IBN KHAIiLIKAN, Ib'n Ka'le-kiin', Shams
ad-Din Ahmeu (1211-82). An Arabic hii*torian,

born at Arbela, of the family of the Barmecides.
He held important offices in Cairo and in Da-
mascus, where lie died. His most important work
is a biographical dictionary, a very important
source of knowledge of Arabian literature and
its history from tlie eighth century to his own
time. It is edited by Wiistenfeld (Giittingen,

1840-65), and translated into English by Mac-
Guckin de Slane (London, 1842-71).

IBN KOTEIBA, ib'n ku-ta'eba. Aboall^vii
(828-C.889). An Arabic philologist and historian.

He wa.s born probably at Bagdad or Kufa, and
for some time held liigh judicial offices at Dt-

naVcr. Later he was a teacher in Bagdad, and
died there. Of his works, the most important
are: Adab al-Kutib, mainly pliilological, and of

great value on literary style and on antit|uitic9,

of whicli S]iroull puldished a part as lii Extract

fro>n Ibn Kotciba's Adiib al-Ki'itib (1877), and
which was edited by Griinert ( 1000) ; a collection

of biographies of the Arabian ])octs, of which
only the introduction has been published, by Kit-

tershausen, with Dutch translation ( 1875) ;

Kutib al-tna-Arif, an outline of history for prac-

tical use, edited by Wiistenfeld (18.50); and
TJiiun al nklibur, a treatise upon government,
war, nobility, character, science, friendship, food,

women, and other topics, edited by Brockelmann
(Weimar. ISOS).

IBN-ROSHD, Ib'n rosh't. See Avebboes.

IBN SAYIG, Ib'n sieg'. See Avempace.

IBN SINA, ib'n se'na. See Avicenna.

IBN TOPHAIL, ib'n to'fi-el. See Abu-Bekr
MOIIA-MMKI) lliX TOPHAIL.

IBN ZOAR, Ib'n zfir, or IBN ZOHB. See
AVEXZOAK.

IBOS, e'boz. Dominant negro people of the
Niger Delta. Slaves from tliis region formerly
were called 'Ibo.' Their language is akin to the

Ewe and the T.shi.

IBRAHIM, e'bri-hem' (1615-48). An Otto-

man Sultan, third son of Ahmed I. On the death
(1640) of his brother, Amurath IV., whose cru-

elty he had escaped by feigning madness, he came
to the throne. His short reign was filled with ex-

cess, debauchery, and prodigality. In 1645 he
attacked the island of Crete, which was tlien un-

der the control of Venice, but did not live to fin-

ish this war, which was the result of an intrigue

in his harem. His government was so cruel and
the taxes so oppressive that in 1648 the Jani-

zaries rebelled and dethroned him, and strangled

him a few days later.

IBRAHIM, OU L'lLLTJSTRE BASSA,
e'braii'N' Do le'li.is'tr' ba'. A romance by Made-
moiselle de Scudfry, originally published under
the name of her brother (1641).

IBRAHIM PASHA, C'hra-hem' pA-sha' ( 1789-

1848) . An Egyptian general. He was the adopt-

ed son of Mehemet Ali (q.v.). Governor and
subsequently Viceroy of Egv'pt, and was born at

Kavala, in the Province of Saloniki, in Euro-

pean Turkey. In 1816 he led an army into

Arabia, and in the course of three years over-

threw the Wahabi power in Western Arabia and
in Nejd. During the War of Greek Independence
he was dispatched at the head of a powerful

fleet and a finely disciplined land force to the

aid of the Turks in the Morea. In 1825 he
stormed Navarino and Tripolitza, and in the

following year took Missolonghi. after a long

siege. The destruction of the Turkish-Egj'ptian

fleet in the harlior of Navarino, October 20. 1827,

and the landing of a French force, led to the

evacuation of the Morea by Ibrahim in September

of the following year. As the result of a dispute

with the Pasha of Acre, an Egj-ptian army under
Ibrahim invaded Syria in 1831. stormed Acre,

May 27, 1832, and" defeated the Turkish forces

at Homs, Beilan, and Konieh. By tlic Treaty of

Kutayali, Jlay 14. 1833. Mehemet Ali received

])ossession of Syria, while Ibrahim was made
Governor of Cilieia. War with the Porte broke

out again in 1839. and on June 24th of that

year Ibrahim overwhelmed the Turkish army
at Nisib. near the Euphrates. Only the inter-

ference of the Great Powers saved the Porte from
the victorious armies of Mehemet .\1i. Ibrahim

was forced to evacuate Syria in 1S40 and to re-

turn to Egypt, suffering the most severe hard-

ships on his march through the desert. He died

at Cairo. November 10. 1848. after acting for

.some months as Regent during the incapacity of

Alehemet .Mi. His son. Ismail Pasha (q.v.), sub-

sequent!}' became Khedive of Egj-pt.

IBRAII,, f-brii'M. See Bbaila.
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IBSAMBUL, ^bsiimlKK)!. A noted group of

ruins on lliL' Nubian Nile. See Abu-Simbel.

IBSEN, Ip'sni, llENBlK (1828—). A Xor-
wegiun drnnmlist, born at Skiuii, March 20,

1828, whose inllucnfc is marked in German,
Freneii, English, and Italian literatures. His
great-grandmother was Seoleh, liis grandmother
and mother German, his grandfather's grand-

father Danish. They were a family of shij)-

masters. His father, Knud Ibsen, a merchant,
met witli reverses in Henrik's boyhood, which
comiK-Ued the youth to pass six years (18,30-42)

in great poverty. In the latter years of this

period he attended a seientilic school at Skien,

and late in 184.'J he became an apothecary's ap-

prentice at Grinistad. where he remained till

1849 writing a Catiline in three acts (published

1850), and some poems. He now sought the

University of Christiania to learn medicine, but
in 1850 he was diverted by the successful pro-

duction at Cliristiania of his The Warrior's
Mound from academic studies to the drama. In

1851 he helped to found a short-lived weekly,

ilan, in which appeared his political satire,

Xorma. In November he was appointed stage

manager at Bergen, with leave of absence for

three months to study the art he was to practice.

These he spent in Germany, writing the unsuc-

cessful and unpublished l?aint John's Sight. In

1856 The lianijiut at Solhaug, the first of his

national dramas, was produced in the theatrical

centres of Norway and Sweden. It won him
enthusiastic applause and national renown. In

1857 he became director of the Norwegian Thea-

tre at Christiania. but five years of liis manage-
ment reduced it to bankruptcy. Here were
produced Ladi/ Inger of Ostraat, a saga drama
(1855) ; The Vikings at Hclgeland (1859) ; and
Lore's Comedy (18(i2). In this period he wrote
also the longest of his minor poems. On the

Mountain Plains (1860). In 1862, after the

bankruptcy of the theatre, Ibsen accepted from
the imiversity small grants for researches in folk-

lore and in ISfi.S petitioned the Storthing for the
I'oet's Pension ( about $4.'>0 ) . He received in 1SI>4 a

Traveling Scholarship and the Pension in IHlili.

Meantime, embittered by delay and the political

situation, he left for Rome in April, 1864, whence
he sent back (1866) the social satire, ISrand.
In 1868 Ibsen left Rome for Dresden, where he
remained till 1874. After a voluntary e.vile of

ten years, he went back to Norway. In 1891
Ibsen made Christiania his home. On his seven-
tieth birthday the poet-dramatist received gifts

and greetings from everywhere in the worhl.
A bronze statue of him was set outside the new
National Theatre in September, 1899. His in-

fluence has not been so widespread in the United
iStates as in Europe.

Besides the dramas above named, Ibsen's works
include: The Pretenders (1864). an historical

drama: Brnnd (1866) and Peer fliint (1867),
dramatic poems: The League of Youth, a politi-

cal comedy (1869) : the hnlk-y two-fold historical
drama. Emperor and Galilean (1873); and. be-

ginning with 1877. the yet better-known series

of dramas that are more characteristic of what
passes for Ibsenism : The Pillars of ftocieiy

(1877) ; A Doll's House (1879) : Ghosts (1881) ;

An Enemy of the People (1882) ; The Wild Duck
(1884): Rosmersholm (1886): The Ladu from
the Sra (1888) : Bedda Oabler (180(1) : '\fnster

Builder Solness (1892); Lille Eyolf (1894);

John Gabriel Borkman (1896) ; When We Dead
Awaken (1900). Ibsen's dramatic work had
been at first romantic. This phase culminated
in the Banquet at tiolhaug. I'heu it was his-

toric, but still romantic, up to the Vikings at
Uelgeland. Next the psychologic interest be-

comes prominent, and with it a tendency to
social satire very marked in Lore's Comedy, a
masteri)icce of swift action and of biting irony.

The dramas from 1864 to 1867 arc ])oleniically

national rather than social. The League of
Youth marks the transition from political to

social interests. From this time on Ibsen is

a pathologist of social ills, dealing, as he does,

with conditions universal to modern life, and
thus winning an ever widening cosmopolitan
audience. All these latter plays have been sev-

eral times translated into English, best, so far

as he goes, by William Ardier (6 vols.. 1890-92).

Of comment there is cloud rather than illumi-

nation. By some Ibsen's work is assailed as im-

moral, cynical, pessimistic, unfit to be .seen or

read : by others it is hailed as a new gospel of

truth and emancipation. It is not wholly cither.

The plays are studies in human responsi-

bility under modern social conditions, which,
in many points, Ibsen considers dangerously dis-

eased and as threatening the whole body with a
gangrene. So he has become the poet of protest,

the unveiler of sophistries, the scourger of hy-

pocrisies. He wTites of vice, but it is with
loathing. He lays bare the cause of evils, but
leaves it to others to prescribe the remedy.

But leaving the moral question aside, these

social dramas mark a new stage in the evolution

of dramatic art. It is a drama of descending,

not ascending action, not of preludes, but of con-

sequences. "The plays are apt to begin with their

climax. They are thoroughly realistic, absolutely

unconventional. Their dialogues are so natural

as to give the illusion of real though fascinating

conversation which the playwright allows his

audience to overhear. It would be hard to match
them in any literature. Hence their power has
been felt throughout the dramatic and literary

world, while the realistic dramas of the French
naturalistic school, of the Goncourts and Zola,

have been regarded with languid curiosity as the

products of artistic theory. For Ibsen's life,

consult: .Jaeger, Ilenrik Ihscn: A Critieal Biog-

raphy (Chicago, 1894) ; for summaries and com-
ment on the dramas, Boyesen, Commentary on the

Writings of Ilenrik Ibseti (New York, 1894) ;

Shaw, The Quintessence of Ibsenism (London,
1893) : Wicksteed, Four Lectures on Ibsen (ib.,

1892) : and Archer, "The Real Ibsen," in Inter-

7Wtional Monthly (ib.. 1901).
Tlie German Ibsen literature native and trans-

lated is very extensive : among the more note-

worthv and recent contributions to it are:

Brahtii. 77. Ihsen (Berlin. 1887); Andreas-Sa-

lome, Ibsens Frauengestalten (Berlin, 1892);
Wiirner, Ibsen.') Jugenddramen (Munich, 1895),
and //. Ibsen (Munich, 1899 seq.) ; Jiiger, H. Ib-

sen (Swedish, Christiania. 1892; German. Dres-

den, 1897) ; Von Haustein, Ibsen als Idealist

(lA'ipzig. 1897) ; Garde (translated by Kilchler),

Der (trundgcdanke in Ibsens Dichtung (l^eip-

zig. 1S9H) ; Brandes, //. Ibsen (Copenhagen,
1S9S); Reich, Ibsens Dramen (Dresden, 1900);
Litzmann, Ibsens Dramen (Hamburg, 1901).

IBYCTJS, IbK-kfis (Lat., from Ok. "IffvKos,

Ibykos). A Greek lyric poet of the sixth century
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B.C., born at Ehegium in Italy. He lived the life

of a wandering minstrel, and passed some time
at the Court of Polyerates, the tyrant of Samos.
Tlie story of his death near Corinth, and the de-

tection of his murderers by means of a floci£

of cranes, which has been so beautifully told by
Schiller in Die Kraniche des Ibykus, is based on
a similarity between tlie name of the poet and
the Greek i.iif, 'a crane.' Of his poems, which
were mostly of an erotic character, only frag-
ments have been preserved. These are published
by Schneidewin, Ibyci Rhegini Carminum Reli-
quice (Gijttingen, 1833) ; and in Bergk, Poetw
J.yrici (Irceci, iii. ( Leipzig, 1882 )

.

ICA, e'ka. A maritime department of Peru,
bounded by the departments of Lima and Huan-
cavelioa on the north, Ayacucho on the east,

Arequipa on the southeast, and the Pacific on
tlie southwest (Map: Peru, B 6). Area, 8718
square miles. The surface is of varied formation.
The eastern part is mountainous, the western
is lower and traversed by ridges of low hills.

The climate is hot and dry, and the soil, with
the exception of the valleys, is thin. The vine
and sugar-cane are cultivated extensively; corn,
cotton, and indigo are also raised. The popula-
tion was officially estimated, in 1890, at 90,962.
Capital, lea.

ICA. The capital of the Peruvian department
of the same name, situated on tlie river lea. 40
miles by rail from Pi.sco on the coast (Map:
Peru, BO). It manufactures wine and brandy.
It was founded in 1563. and has suffered greatly
from earthquakes. Population, estimated at
10,000.

I5A, e-sa', or PXJTTJMAYO, poa'too-m-l'yd.

An important tributary of tlie Amazon. It rises

in the Colombian Andes, and flows southeasterly
in a very tortuous course, joining the Amazon
near San Antonio in the Brazilian State of Ama-
zonas (Map: Brazil. D 4). Its total length is

about 1000 miles, and it is navigable during the
rainy season for nearly 900 miles. The region
through which it flows is very sparsely in-

habited and covered mostly with thick forests,

so that at present the commercial value of the
river is unimportant. The Ic& was partly ex-
plored in 1878-79.

ICAKIA, i-ka'rI-4 (Lat., from Gk. 'Uapia,
Ih-uriaj. A deme of Attica, where excavations
were carried on by the American School at
Athens in 1888, when many interesting remains
were found. Icaria is noted as the birthplace of
Tlicspis. and as the spot to which legend as-

signs the introduction of wine-making and of the
cult of Dionysus by the god himself.

ICARIA. An island of the .^gean. See Nl-
CARI.\.

ICARIANS. Slembers of a communistic so-

ciety, founded by Cabot (q.v.) to realize the
ideals set forth in his romance Ventage en Icarie.

During the years preceding the Revolution of
1848 comniunistie dortrines had a wide follow-
ing in France; and when, in 1S47. Cabet an-
nounred the acquisition of land in Texas, a large
number of persons agreed to emigrate with him
to found a settlement there. In 1848 sixty-nine
persons set out for the colony, hut were unable
to endure the climate, and returned after a few
months to New Orleans, where they were joined
by Cabct with 400 more. Early the following

year Cabet, with about 300 followers, emigrated
to Nauvoo, 111., then recently deserted by the
ilomions, where the colony was moderately pros-
perous for a few years, undertaking agriculture
^s well as trades and manufactures. Di.ssensions
arose, and in 1856 Cabet was expelled together
with those members of the community who sup-
ported him. In 1800 financial diiTiculties ren-
dered it necessary for the remaining Icarians to
abandon Nauvoo, and thirty-five of them founded
a new settlement in western Iowa. For twenty
years they grew in wealth and numbers; but in
1880 the community split into two factions, the
Young and the Old Party. The former soon
broke up; the latter existed until 1895, when it,

too, was dissolved. In 1881 a few members of
the Iowa community went to California, where
they established Icaria Speranza, a society, how-
ever, more like a business corporation than a
communistic settlement.
The organization of the Icarian communities

was democratic. Directors were elected, but they
could only execute the orders of the whole body.
The members lived in little houses around a
central hall where they took their meals in com-
mon. They were sociable in their habits, took
great pains to educate their children, and were
remarkable for their thrift, industry, and the
good order they maintained. Excluding the
purely religious communists, the Icarian set-

tlements were by far the most successful of the
communistic experiments of which the early
nineteenth century was so prolific. Consult:
Lux, Etienne Cabet uiid der Ikarische Eommunis-
mus (Stuttgart, 1894); Shaw, Icaria (New
York, 1884).

ICA'KXUS (Lat.. from Gk. 'Impio^, Ikarios)

.

( 1 ) In Greek nij'tholog%', an Athenian to whom
Dionysus taught the cultivation of the vine. (2)
A Lacediemonian, the father of Penelope, wife of
Odysseus. When Odysseus declined to settle at
Lacediemon as desired by Icarius, and gave Penel-
ope her choice of following him to Ithaca or of
remaining with her father, the bride covered her
face with her veil and chose her husband. lea-

.

rius then ceased his solicitations and raised a
temple to Modesty on the spot.

IC'ARTJS. See D.edalcs.

ICAZBALCETA, e'kath-bal-sa'ta, Joaquin
Gaucia (1825—). A Mexican author. He was
born in the City of Mexico, and began his his-
torical and archaeological researches at an early
age. His first literary work was done in the
preparation of the Diccionario universal de his-
toria y geografla (1885), and he afterwards
published a Coleccidn de documentos para la
historia de Mexico (1858-66), and Historia celc-

sidstica indiana. ohra escrita d fines del siglo
XVI. por Francisco Gerdninio Mendieta de la
6rden de San Francisco (1870).

ICE (AS., OHG. IS. Ger. Fis). Water in the
solid state. It is crystallized in the hexagonal
system. Ordinarily the crystalline structure of
a block of ice is not apparent, owing to the close
contact and perfectly regular arrangement of the
crystals. But when a piece of ice is exposed to
radiation from any luminous source, as the sun,
a glowing fire, a gas or oil flame, disintegra-
tion gradually takes place, and by the use of a
lens, numerous small crystals may be seen stud-
ding the interior of the block: as the heat con-
tinues, these crystals expand and finally assume
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the shape of six-raved stars of exquisite lieauty.

(See article Snow.) The freezinppoint of

pure water is marked 0° on the Centi;;rade and
Roaumur scales, and 32° on the Fahrenheit
scale. The influence of changes of pressure oii

the freezing-point is so slight that for all ordi-

nary atmospheric pressures the freezing-point

of pure water may he considered a constant quan-
tity. Great pressures, however, have the elfect

of lowering the freezing-point very considerably,

and by raising the pressure to nuiny thou.sand

pounds per square inch ice has been caused to

melt at 0° F. By cooling pure and clear water
cautiously, it may be "undercooled,' i.e. it may,
under ordinary pressure, be obtained in the
liquid state at temperatures several degrees be-

low its normal freezing-point. But this is quite

dilfcrent from the ell'ect of high pressures; the
slate of 'undercooled' water is just as unstable
as the state of a "supersaturated' solution, and
a slight disturbance may cause the whole mass to

freeze very rapidly, just as it may cause rapid
crystallization to take place in a supersaturated
solution. The lowering of the freezing-point by
pressure has furnished one of the theories ex-

plaining the motion of glaciers. This "regclation

theory* is illustrated by the following phe-
nomenon: Tf a wire holding heavy weights at
its ends is thrown over a block of ice. it gradu-
ally cuts its way through the block, and yet the
latter remains entire. Along the line where the
wire presses upon the block, the melting-point is

lowered, and hence the ice melts and allows the
wire to descend through a minute distance; the
water immediately above the wire then freezes,

because it is freed from pressure, and at the
same time the ice immediately below the wire
melts, allowing the wire to descend a little

farther. Thus melting and almost immediate
regclation proceed until the wire has cut through
the block. The freezing-point of water, as that
of any other liquid, is considerably lowered by
dissolving in it substances of any kind, and sea-

water, on account of its salt, is found to freeze at—2. .5° to —.3.0° C. The solid separating out,

under ordinary circumstances, from freezing sea-

water, is not a mi.xture of ice and salt, but pure
ice. and this fact has been utilized in two ways:
(1) for concentrating brine in the manufacture
of salt; (2) for obtaining sweet drinking-water
from the salt water of the sea.

l"nlike most other substances, water, on pass-
ing from the liquid to the solid state, does not
contract, but expands. Therefore ice. having a
lower specific gravity than water, floats on its

surface. The sjiecific gravity of ice at its normal
melting-point is 0.918. The specific heat of ice,

i.e. the amount of heat required to mise its

temperature 1° C. is much less than that of
water in the liquid state; within .30° C. below
the freezing-point it is very near one-half, and at
lower tempcrat\ires it is even somewhat less than
one-half, that of water. In the process of melt-
ing, ice absorbs more heat than any other solid

(see FREEZixn-MiXTiRES). more than 80 calories

being required to melt one gram of ice; the same
amount of heat would raise the temperature of

the gram of melted water to 80° C. (176° F.).
Ice-Pack. or Pack-Ipe. A name given to

the large sheets or pans of ice (flors) which have
united to form a pack, and which occupy the
open surface of the sea. The iee is almost wholly
the result of direct freezing of the superficial

stratum of the ocean, continued through a suc-
cession of years to a possible thickness of 10 to
2U feet, and of snow accunuilations on this sur-
face. Through 'shearing' and over-riding the
ice-pack is frequently of greater thickness than
would be brought about by freezing alone, and
it is not rare to mei't with 'hununocks' on the
borders of the pack 30 to 40 feet in height, and
more. The individual pans, sheds, or Hoes that
help to build up the p:uk are of varying dimen-
sions, ranging from small cakes to .solid sheets
many miles across, and a pack it.self may meas-
ure a hundred miles, or even considerably more.
Fven where virtually unbroken, they niaj' con-
tain here and there jiockets or 'lakes' of inclosed
water, and penetrating water-ways {leads), con-
necting these lakes or wholly independent of
them, are of common occurrence. The central
]'art of the Arctic Basin is frequently assumed,
l>ut ]icrhaps without sullicient reason, to be
oceui)ied by a stationary pack ; along its south-
ern border it is freely moving, sending down
those vast sheets of ice which constitute the
'pack-drift.' The remarkable drift of the From
has demonstrated that the northern pack was
still moving close to the 8Gth parallel of north
latitude, or within less than 300 miles of the
Pole. The strong southerly drift of the pack-
ice in the region about Greenland, GrinncU, and
(Irant Lands, jamming between the opposing
land-masses, is that which has so largely baffled

exploration along what is known as tlie 'Ameri-
can route' to the Pole. The great centrally lo-

cated ice-mass which in Davis Strait and Baffin's
Bay separates Greenland on the east from the
disconnected lands of .\rctic and sub-Arctic
America on the West, is known by whalers and
others as the 'Middle Pack.'

The Antarctic pack is less thoroughly known
than the Arctic, although its e.\tent appears to
be very much greater, and during many years
its front edge or that of the pack-drift has
passed far beyond (northward of) the Antarctic
Circle. Various names have been given by navi-
gators to particular conditions of ice. Tlie bor-
der of sea-ice which clings to the land, and is

not aflTeeted by the movements of tides, is called
the ire-foot. Ice that has been crushed into frag-
ments by the impact of moving floes is called
rubble. A piece of ice that floats with the upper
surface just awash is called a ffroulcr. Anchor-
ice or firottnd-ire is fresh-water ice that has
frozen to the bottom of a lake or river. Toung
ice is ice new-formed, in distinction from ice
of previous seasons. Palwocrjixtie ice is ice that
has been formed during a number of seasons by
Hoes overlaid one upon another, has been in-

creased year by year by snowfall, and has been
welded by sun and rain into a single mass. See
Arctic Region ; Antarctic Region.

Iceberg. Under this name is understood a
detached fragment or section of a glacier, whose
terminal foot has reached a body of water,
whether fresh or salt, and there broken (calved)
off. Fresh-water bergs are those of lakes, and
are of comparatively rare occurrence, and never
of large size. The oceanic bergs, on the other
hand, are frequently of very great size; they
may measure even miles in length, as those of

parts of the Antarctic waters and even of Mel-
ville Bay. off the west coast of Greenland: and
they not infrequently rise 250 or even 300 feet

above the surface of the sea. In the case of the
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flat-topped or even-formed bergs it can readily be
inferrtd from the specific gravity of ice that

they at times descend fully 1200 to 1500 feet, or

more, into the abyss of the ocean; and it is a
common condition to find the larger bergs

'stranded' or anchored at this depth to the

floor of the sea. The pinnacled or fancy-shaped

bergs are usually those which have undergone
considerable weathering or beating up by the

sea, and are thus necessarily of smaller size than
those of even contour. It is a common statement
that the Antarctic bergs dilTcr from those of the

Arctic by their larjter and more generally tabular
form; but these differences are not fundamental,
and are hardly more than comparative. But it

may be questioned whether all the larger detached
mas.5cs of ice in the Antarctic Ocean are, indeed,

true glacial bergs; many of them might well be
only accumulated sea-ice, formed by aecretional

giowth, independent of any assisting land-mass.

The source of practically all the icebergs of

Arctic and sub-Arctic waters is Greenland, from
whose ice-cap and neve radiate off hundreds of

glaciers, the vast majority of which—at least

those of larger size—reach the sea, either di-

rectly or through the long fjords which extend
20 to 70 miles into the land. One or more of

the glaciers of Melville Bay present ocean fronts

of 25 or 30 miles, and there are a number of

nearly equal size in Western, Southwestern, and
Eastern Greenland.
Owing to the northward set of the West Green-

land current, the bergs of this side are carried

first to the north, and it is only at about the

74th or 75th parallel that they begin to make
their way westward to come down on the 'Ameri-
can side.', ilany of the East Greenland bergs

follow in the trail of these, rounding the south-

ern apex of the great insular land-mass. The
lowest point reached by the bergs in North-At-
lantic waters is about 40°. in the western half of

the basin ; eastward, the zone of distribution, fol-

lowing largely in the course of Gulf-Stream drift,

rises sharply northward, and entirely clears the
coast of Scandinavia.

Icebergs are apt to carry much debrital ma-
terial with them, the remains or parts of the
glacial moraines which were formed on land.
These, on the melting of the ice, naturally find

their way to the bottom of the sea, whether deep
or shallow, and these help to build up a 'bowlder-
clay deposit,' somewhat similar to the basal
till of glaciers. The stranding of bergs on rock-

masses also tends to bring about grooving and
polishing, again similar to what is produced by
moving land-ice (glaciers). Consult Tyndall. Tftc

Forms of Water in Clouds and Rirers. Tec. and
Claeiers (New York, 1872). See Waxes; Melt-
ixG-PoiNT; Freezing-Point; Glacieb; Eefkigeb-
ATIOX.

ICE, Law of. After ice has been harvested it

is personalty, and is subject to the rules of law
governing that form of property. Before it is

harvested it is deemed realty for most purposes,
although some courts have held that a contract
for the sale of all the ice on a certain pond is to
be treated as a contract for the sale of a chattel,

and not of an interest in real estate.

If the land beneath .1 particular body of water
is subject to private ownership, the ice that
forms on the water belongs <o the o«-ner of such
land, and he has exclusive authority to gather or
dispose of it. Hence a lease of the land or a con-

veyance of the fee carries to the tenant or to the
grantee the ownership of the ice which forms
during the term of the lease, or whicli e.\ists at
tlie date of the conveyance. It is in the nature
of an accession to the land, being an increment
arising from a formation over it, and is a part
of the real estate under the rule that the owner-
ship thereof extends indefinitely upward from the
soil.

The landowner may grant to another the right
to take ice from private waters, as a profit d
prendre ; that is, as a right to take the products
or proceeds of land. Accordingh', the grant of
a half-acre of land adjoining a mill-pond with
the exclusive right to take the ice from tlie pond
attaches this right as a profit a prendre to the
half-acre, and it will pass to a second grantee of
the half-acre as an appurtenance thereto. On the
other hand, the landowner does not part with
his right to ice which forms upon a mill-pond by
granting to the mill-owner the privilege of flood-

ing the land in question and maintaining a pond
thereon. The ice attends the ownership of the
soil, not the easement of covering it with water;
and if the mill owner needlessly draws off the
water for the sole purpose of destroying the ice

or preventing its formation, he is liable in dam-
ages to the landowner. Again, the owner of land
under a private stream is entitled to dam the
stream and take ice therefrom, provided such use
does not unreasonably interfere with the rights of
riparian owners below him to the use of the
water.

A riparian owner's right to ice on navigable
rivers depends upon his ownership of the land
under them. In States where the fee of such
rivers is vested in the public the adjoining land-
owner has no title to the ice, and it belongs to the
first appropriator. In other States, where ripa-

rian owners are accorded title to the land under
navigable waters, thej' can maintain trespass
against any one taking the ice without their
consent. At times ice-covered streams or lakes
are used as highways of travel, and the question
has arisen whether the harvesting of ice upon
such a thoroughfare amounts to a nuisance, as
an unlawful obstruction to travel. Tlie -courts
have given this answer: In the absence of legis-

lation on the subject, the right of travel and the
right of har\"esting ice on navigable waters are
public and are to be exercised reasonably. \A"hat
is a reasonable use of either right depends upon
the relative benefits to the community from its

exercise. If the privilege of hanesting ice is of
greater importance than that of traveling upon
it. the latter cannot be set up to prevent or
abridge the exercise of the former.

The right to harvest ice forming upon public
waters is not private, but public or common.
Any citizen may enter such ice fields and take
what he pleases, so long as he does not unlaw-
fully interfere with the like right of others.
What acts amount to an appropriation of ice
on public waters is a question upon which the
courts are not agreed. One view is that an ap-
propriation is made by marking and staking off

a plot of ice. and preparing the surface for cut-
ting. The other view is that a person does not
gain any property rights in such a plot of ice
until he has actually reduced it to possession.
The subject is regulated in some States by
.statute. Consult: Gould. The Lnir of Waters,
Including Riparian Rights (Chicago, 1900) ;
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Coulson and Forbes, The Lair Relating to Waters
(London, 1902) ; and the statutes of the various
••Stati-.

ICE AGE. See Glacial Period; Pleistocene

ICE-BEAR. The polar bear. See Beaji.

ICEBERG. See Uk.

ICE-BREAKING STEAMER. A vcs.sel used
for ket|iiiij.' open a navij;al)h' pa^sape throujjh iee.

JSueh vessels are niuih u«i(l on tlie Great Lakes of

the Lnited States, where they are usually adapted
for earrying cargoes or railway ears. They are

very heavily built to stand the shock of ramming
the ice (jr of running up on it at the bow and
breaking it by reason of tlieir weight. During the

past few years the |)r(ibleni of constructing such

vessels has been studied by Admiral MakarolT, of

the Kusslan .Navy, ami several vessels have been

built from his designs. The largest of these was
built in England in IS'.l.S-ll'J, and is called the

\ermak. She is of SOOO tons displacement and
has four screws, one under the overhanging bow
to suck down the ice, so that the bow will ride

•over it. and, descending, crush it. This screw
also creates a current which drives the broken
iee astern. The stern is recessed to receive the

bow of a vessel follow ing her through the channel
which she makes. Her length is 305 feet ; beam,
71 feet; and draught. 25 feet. The coal capacity

is very great—3000 tons—as it was intended to

use her in Arctic exploration: she spent some
months in the Arctic Ocean during the summer
of 1000, and was very successful in breaking her

vay through ice-fields in harbors; but in 1901,

against tlie heavy ice of the polar pack, she

jiroved inenicicnt.

ICE-CAVE. Any natural fmmation of ice in

a cave or crevice. The walls of caves often be-

come cofded to such a point by tlie inliltration of

cold air in winter or during the frosty nights

of spring and autumn, tliat the percolating waters
rapidly freeze. Tlie ice usually disappears for a
few weeks in September. The most celebrated

ice-cave in the world is that of Dobsehau (Dob-
sina), in Hungary, situated in the Carpathians,

at an elevation of about 2700 feet. Consult Balch,

Glacieres or Frcczin;} Caverns (Philadelphia,

1900).

ICE-COLUMNS. See Frost.

ICE-GULL. A name given to several gulls

oncoiiiilircd )iy sailors in icy regions, most prop-

erly pcihaps t.i Ttciss's gull." See GfLL.

ICE INDUSTRY, The. Tlie ice industry is

divided into two branches, in accordance witli

the origin of the ice itself, yatiiral ice is cut in

winter from rivers, lakes, and ponds, stored in

icehouses, and distributed to consumers as
needed. Manufactured ice. or. as it is more
commonly called, urlifieinl iee. is produced when
and where required, and is generally distributed

with comparatively little intervening storage.

The collection and preservation of ice and snow,
on a scale which was small indeed as compared
with the operations of the present day. appear
to have been practiced from early times by most
civilized nations having the natural products
within tlieir reach. Where neither snow nor iee

was provided by nature, various means of ar-

tificial production have been practiced in a small
way for centuries; such as the exposure of water
in porous receptacles, and packing common or

some other kind of salt about vessels containing
water. Hut the modern ice industry began in

the United States early in the nineteenth cen-

tury, with the transportation of ice in sailing

ships from cold northern to warm southern
ports; and the production and sale of manufac-
tured ice has, within the last twenty-five or

thirty years, attained large proportions and
made an ample and cheap ice-supply quite inde-

pendent of local leinperatures.

Natlual Ice. It is said that both the Greeks
'

and the Uonians packed snow in deep under-

ground pits, and that Xero established ice-houses

in Rome. At the end of the seventeenth century
dealers in ice and snow were quite coinmoii in

France. In 1799 a cargo of iee, cut from a pond
near Canal Street, in New York City, was
shipjied to Charleston. S. C. This may be con-

sidered as of little moment; but in the winter

of 1805-00 Frederick Tudor, of Boston. .Mass..

entered the iee field in good earnest, and. after

some heavy losses, succeeded in establishing an
export trade in ice which was the beginning of

the modern industry. Tudor's first ice cargo, of

130 tons, was shipped from Boston to Martinique
in the winter of ISOo-OO, but though the ice

reached its destination in safety, the venture re-

sulted in a loss. Two years later a shipment ot

2-10 tons to Havana, Cuba, also resulted in a loss

to Tudor. A monopoly of the ice trade with the

British West Indies was secured by Tudor about
ISlfi. and a like privilege from Spain in 1815-10.

From 1815 to 1820 the .same merchant extended
his iee trade to Charleston. S. C, Savannah, Ga.,

and Xew Orleans. La. Others followcil his ex-

ample, until in 1855 ice exports from the United
States, according to statistics of tho Treasury
Department, amounted to 41.117 tons, valued at
.$190,793. These exports increased to 08.80*

tons, valued at $207,702, in 1870, since which
time, according to the authority alreadv cited,

there has been an almost constant decrease,

until in 1900 the tonnage was only 13,720, and
its value $29,501. If the figures were available

it would doubtless appear that the foreign ice

trade was soon outstripped by the domestic com-
merce in what has long since changed from a
luxury to a necessity. The Ice Trade Jotininl

has published figures for the harvest of JIaino

and Hudson Kiver ice for the years 1878 to 1900,
inclusive, which show that those two sources
alone produced vearlv quantities ranging, from
2.220.000 tons in 1880 to 5.026.430 tons in 1899.

The capacity of Hudson River iee-houses in 1900
was placed at 4.210.000 tons. The combined
Maine and Hudson River j'ield, enormous as it

may seem, is estimated at only about half the

commercial product of natural ice in the I'nited

States; but even if this be not too low for tho
total, it should be lemenibered that, in the aggre-
gate, the additional harvest for private purposes
is immense.

HAnvESTiN'C Ice is a comparatively simple
operation, or series of operations, the main fea-

tures of which are as follows: The snow, if

any. Iving on the ice is removed by scrapers. In
case there is an upper layer of snow ice. it is

loosened by field planes and then removed.
Markers are next used to outline the blocks,
which are followed by plows, which cut the
grooves still deeper. The scrapers, planes, mark-
ers, and plows are drawn by horses or mules.
The parallel grooves, it should be understood, are



ICE INDUSTRY. 427 ICE INDUSTRY.

first cut in one direction, then another series is

cut at right angles to the first. The final

grooves extend nearly through the ice, so that the

Marker
with

vatcry vapors above the stored ice. Railway
sidings, or docics, or both, afford means for ship-

ping the iee to distributing centres. Specially

constructed cars, with lined .aides and bottoms,
are used where ice is to be shipped long distances,

and in the South the cakes are carefully packed
in addition.

Fig. 1. ICE TOOLS.

cakes may readily be pried apart by means of

suitable tools. When the latter operation has
been effected the cakes are lloated to the shore

llirough channels provided for the purpo.se, and
there elevators, generally inclined, lift the ice

to the ice-houses. The cakes are packed close

Two-Prong Fork Bar.

Three-Prong Fork Bar.

Four-Prong Fork Bar.

mz>" —J

Calking Bar.

Breaking Bar
FlO. 2. ICE TOOLS.

together, with sawdust or other insulating luate-

ri:il above the final layer, and between the ice

and the outer walls of the ice-house. Tlie ice-

houses are generally tall structures, witli outer

walls composed of one to three compartments.
rrobaI)ly the most approved plan is to have an
outer compartment in which the air is allowed to

circulate: an inner or dead-air compartment;
and a central space packed tightly with sawdust.
The bottom of the ice-house must be well drained,

and ample provision must be made for ventila-

tion in order to prevent the accumulation of

Vol. X.-28.

Hook.

Elevator feeding Fork.

Chain Scoop Net.

1^4̂
Sieve
Shovel.

Hook Chisel.

m::::^
Splitring Chisel.

Needle Bar.

S "p ^^llllllM

Trimmer Bar.
Fig. 3. ICE TOOLS.

Besides the ice tools already named (snow-
scraper, ice-plane, marker, and plow) the follow-

ing may be mentioned: Augers and tapjiing-axes

for inspecting the ice and for draining it of

surface water; saws; forked and pronged and
chisel and needle bars, for separating the cakes

p.fter the markers and plows have done their

work; trimmer bars for squaring the cakes, and
hooks, grapples, and forks, for pushing them to

the elevator; chain scoop-nets and sieve shovels,

for removing slush ice from tlie cliannels ; hoist-

ing, drag, and edging tongs, adzes and long-

handled chisels for packing the ice in the houses;

.saws and bars for loosening the ice preparatory
to shipment from the houses; and, finally, de-

livery wagons, tongs, saws, axes, shaves, and
scales.

Artificial Ice. A sketch of the development
of ice-making apparatus and descriptions of the

principles and practices inv(dved will be found
under Refrii^eratiox. The following figures re-

garding the growth of the industry in this covin-

iry are taken from the section on the Manufac-
ture of I<e Industry in the Twelfth Census of

(he United States. The first ice factory of im-

portance in this country was erected at New
Orleans in ISfifi. In 1870 three other factories

were included in the census returns. The num-
ber of establishments reported increased to 25
in 1880, 222 in 1800, and 787 in 1900. The
total capital invested in these 787 plants was
.^.•JS.204,0.54. and the value of the proilucts was
$1.S.874..t1.3. These figures, like those previously

given for natural ice. do not include the hun-
dreds of plants making ice exclusively for their
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own use, such as breweries and colil-storape

houses. Of the 787 plants reported in UlOO, 571

used the eompressor, and 210 the absorption sys-

tem. (Sec Kekriueration.) The total product

of the 787 factories was 4,2!t4.4:iU tons, of which

4,139,704 tons, or yG.4 per eeiit., was can iec, and
only 154.075 tons plate ice. The Middle Slates

produced more ice than any other group, the

amount bcinj; 1,574.980 tons, as coniparecl with

1,414, l."i8 tons for the Southern States, and only

40,059 tons for the New Kngland States. The aver-

age value of the ice at the plants, for the whole

country, was $3.11 per ton for can ice, and $2.85

for plate ice. As a rule, the Southern States

now depend wiioUy upon the manufactured prod-

uct for their ice-supply, the few possible excep-

tions being some of the coast cities. As one goes

farther North, natural iec comes more and more
into competition with the manufactured article,

until at the c.itremc North it actually, or prac

tically. displaces the latter. But the use of

manufactured ice has increased rapidly of late

and is continually extending toward the North.

Sanitary Aspkcts. 'ITie sanitary quality of
" ice-supplies depends chielly upon the presence or

absence of disease germs, chielly those of typhoid

fever, in the original water, and upon the effect

of freezing upon such germs. In addition there

is the possibility that manufactured ice may be-

come contaminated during the freezing process

bv sick or careless workmen, and that any ice

iiiay be fouled while it is being distributed to

consumers. Proper washing of ice before domes-

tic use, care not to bring ice in contact with

food or water, and proper supervision of ice

factories, would go far toward preventing danger
from what may l)e termed inci<lental contamijia-

tion. The water from which artificial ice is

made is frequently distilled or filtered, or both.

In general, it may be said that artificial ice

should be made from nnne but naturally pure

water or from that wliicli has been purified, and
that natural ice should not be harvested from
polluted streams or lakes. It may be noted, how-

ever, that natural ice. when formed in fairly

deep and quiet water, eliminates much of the

impurities while freezing, and that recent Ijac-

terial studies show that after a few weeks prac-

tically all bacteria, and particularly the dan-

gerous ones, (lisappi'ar. I'ndcr anything like

carefully guarded conditions, therefore, the chance

of typhoid infection by means of ice is small.

In the case of artificial ice, the freezing process,

l)eing from the outside in. concentrates the im-

purities at and near the centre of the cake.

BiBLiooRAPUY. Consiilt Hile, The Ice Crop
(New York. 1892) ; and for the sanitary aspects

of the subject, consult: Reports of the Mnsun-
chtisclln fitalc Board of Health for 1889. 1892,

and 1900: the Report of the Boston Board of

Health for 1001 : and Prudden. Drinking Water
and Ice Supplies ( New York, 1 900 )

.

ICELAND. An island and Danish colony in

the Niirth Atlantic, on the ncirlhern edge of the

temperate zone. The Arctic Circle cuts the two
most northern points of the island, which ex-

tends south to latitude 63° 35' X.. and from
longitude 13° 23' to 24° 35' \V. (Map: Denmark,
F 1). It is about (500 miles distant from Nor-
way, and 250 from Greenland. Its area is 39.756

square miles, of which only about one-sixth is

habitable. The southern coast has no indenta-

tions, but the west, north, and east coasts are

broken to a remarkable extent by numerous deep
lliirds, skirted by many small islands. In tlie

south the coastal lands are low and .sandy, but
elsewhere the coasts are frowning aiid precipi-

tous.

Iceland is a land of plateaus, built up of vol-

canic masses of old and recent origin: fiirma-

tions dating from before the Tertiary Perioil are
nowhere found. The average height of the land

is from UiOO to 2000 feet. The few low gnmn.li
arc small, and occupy only about onefourlecnlli

of the totiil area. Only these low grounds, the

coasts, and some narrow valleys are inhabited,

while the extensive highlands are quite unlit

for .settlement ; the outer edges only are utilized

as summer pastures for sheep. Basalt and
volcanic breccia are the component rocks: the

latter is found in the centre and extends down to

the south, while the greater part of the west,

north, and cast coasts consists of ba.sall.

Above the elevated plains of the interior rise

the broad domes of the ice-covered mountains:
the largest of them rot on breccia, and where
the glaciers descend almost to the sea, as on the

south coast, there are no fionls or harbors, for

these have been filled up by detritus. The ba-

saltic regions, on the contrary, are intersected by

luimerous fiords, and contain many good harl)ors,

often lying behind narrow tongiies of land, which
probably arc old glacier moraines.
There are many lakes, but most of them are

small. In the valleys of the basaltic tract.s ai'

deep lakes hollowed out of the solid rocks, as, for

instance, the I-agarfijot. the surface of which lies

85 feet above sea-level, while its bottom is 275
feet below. In the highlands one finds several

groups of moraine lakes, and in recent times
large sheets of water have been formed by the

ilanuning up of glacier streams. Certain lakes

fill hollows formed by the sinking of lava

streams, while otliers are typical crater lakes.

During a journey in 1889 Herr Thoroddsen dis-

covered to the west of the great snow-field of

VatnajJikuU, a grand and beautiful group of

crater lakes. This country is remarkable for its

natural beauty; the whole surface is covered

«ith colossal craters filled with water, and would
resemble a landscape in the moon were it not for

the greenish pools that show themselves every-

where among the coal-black lava, the brownish
mounds of ashes, and the red heaps of .scorise.

The glaciers of Ic-eland cover an area of 5200

square miles. The climate is peculiarly suited

for the development of large glaciers, for the air

is keen. cold, and damp. On the southea.st coast

the rainfall is considerable, and here lies the

great Vatnajiikull. 3100 scpiare miles in area.

The humidity on the coast is much greater than

it is in the interior highlands, as is shown by thi>

height of the snowline. On the south side of

Vatnajiikull the snow-line descends to 1970 feet,

while on the north .'^ide it is 4270 feet above the

sea. The Breidamerkurjr.kull glacier advances on

the south to 65 feet above the sea. while the low-

est glacier on the north terminates at an altitude

of 2.500. Large areas (4300 to 4600 .square mile«)

in the very centre of the island are covered with

lava of recent origin. The higher lava-fields are

almost entirely devoid of vegetation, and present

a most dreary appearance. The most extensive

lava desert is the Odadahraun. to the north of

Vatnajiikull. which covers an area of over 1540

square miles, and lies 2000 to 4000 feet abov»
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the sea. Its volume is probably more than 51

cubic uiiles, and it lias been formed bj- the eject-

amenta of 20 volcanoes. There are about 100
volcanoes, of which 20 have been in erviption in

modern times. The best-known volcanoes are
Hccla, Katla, and Askja. The crater of Askja
is 10 square miles in aaea, and is covered with
glaciers which melt in times of eruption, caus-

ing great inundations. There are many hot
springs, and the geysers are famous for their in-

termittent eruptions of scalding water. About
75 severe earthquakes have occurred in the past
centur}-, many of which have done great damage
to life and property. Several shocks in the
closing years of the nineteenth centurj' were
severely felt in Reykjavik, the capital and chief
town.
The climate is not very severe, considering

the high latitude, as the island is open to the
ameliorating influences of the Atlantic. In the
highlands of the interior it is more severe and
variable; here snow-storms often occur even in

the middle of summer. The winter is long and
damp, the summer short and cool. A journey
can seldom be commenced before .July, for in

spring the soil is saturated with snow-water, and
the mountains and elevated plateaus covered with
snow. Grass first apjiears on elevated spots in

July, while in the highlands of the interior the
scattered patches of verdure seldom yield fodder

for horses before the end of August. The great-

est hindrance to exploration is this scarcity of

grass. The lowlands and the valleys have a great
depth of rich soil, and on the field slopes grasses
of several kinds mingle with the scrubby moun-
tain birch and stunted willow, and afford luxu-
riant herbage for the sheep. A few mountain
ashes are the only trees worthy of the name,
Elymus arenarius, a species of wild com, is grown
along the sandy coasts ; and Iceland moss is a
lucrative article of commerce.
The fauna embraces, in seven families, 34 spe-

cies of mammals, 24 of which live in the water.
Seals breed around the coasts, several varieties

of whales, basking sharks, and over 60 species

of fishes abound in the adjacent waters, and wal-
ruses are sometimes caught. White and blue
foxes are numerous and are hunted for their fur.

In 1770 reindeer were imported from Denmark,
and are now found wild in the interior. Polar
bears frequently arrive on ice-drifts from Green-
land. The horse, the cow. the sheep, dog. and
eat are the domestic animals. The dog resembles
the Scotch collie and the Eskimo dog. Among
indigenous birds are the falcon, ptarmigan, whist-
ling swan, and several species of ducks. The
( ider-duck is especially valuable for its down,
and is jealously protected.

AGRICi:i.TrRE .\ND OTHER INDUSTRIES. About
five-sixths of the inhabitants live by horse, cattle,

and sheep raising. A large part of the slopes and
river valleys of the plateaus alTords excellent

pasture for sheep, and in the low-lying lands are
extensive meadows, which, properly managed,
could support twice the number of cattle that
now graze on them. The island contains about
1.000.000 shcop .nnd 20.000 cows. .\ great deal
has been done latterly to improve the soil. Agri-
cultural societies have been formed, and there are
now four agricultural schools. At one time a
little barley wa.s grown, but it could not be made
to pay. and therefore field cultivation has been
abandoned. Horticulture, on the other hand,

makes great progress, potatoes, cabbages, and
rhubarb thrive well, and some berries, such as
currants, are cultivated. Woods have nevey ex-
isted since the glacial ])eriod, and the brushwood
of birch is less extensive than formerly, owing
to the sheep. The birch is seldom higiier than a
man, though in one place on tlie east side some
specimens attain a height of over thirty feet.

The mountain ash reaches the same height. The
fishing grounds (cod, herring, flounders, whale,
and seal) are frequented by English and Frencn
boats. The sea is very stormy, and therefore fish-

ing is best pursued in large and strong vessels.

The fishermen of Iceland have had to content
themselves with small open boats. Tliey brave
the billows of the ocean in winter with the great-
est boldness and contempt of danger, and every
year many lose their lives. Want of capit)»l has
prevented them from acquiring large vessels, but
considerable progress has been made in this di-

rection, and the Icelanders now possess a fair
fleet of fishing smacks. ^Manufacturing indus-
tries, with the exception of fish oil. are utterly
absent. The simpler articles of dress and neces-
saries of life are usually supplied by every na-
tive for himself, and the number of artisans is

very small. The mineral deposits are not suffi-

ciently large to repay exploitation. Turf is the
chief fuel, but some coal is imported.

The chief exports are dried fish. wool, live

sheep and horses, eider-do\vn, salted meat, oil,

and whalebone. The annual value of the ex-
ports amounts at present to over .$2,000,000. The
imports consist of textiles, cereals, and other food-
stuffs, and have an annual value of between .$2,-

000.000 and $2,500,000. Up to lSo4 the trade of
Iceland was a State monopoly of Denmark. Since
then it has been free, and is now chiefly in the
hands of Denmark and Great Britain. Iceland
has regular steam communication every three
weeks with Denmark via Leith. the port of Edin-
burgh. There are a number of trading stations
on the island, and six commercial centres. There
are few roads. In the settled districts the traveler
follows bridle-paths worn by the hoofs of the
small Iceland horses. But a few good roads have
now been built, and some of the streams are being
bridged. The ]x>ople are sturdy, and haAc not al-

lowed the hardships they have endured to crush
them. As the farthest outpost of civilization they
have always had to fight a hard battle with na-

ture. They are of an earnest, quiet, and somewhat
melancholy disposition, and as a rule very intel-

ligent. Though the lower classes live in poor
circumstances, they are very enlightened : per-

haps in no other countrv- of Europe are so many
books, in proportion to the population, printed
and sold as in Iceland. The island contains five

printing establishments, from which issue ten

newspapers and eight periodicals. During recent

decades many Icelanders have emigrated to Amer-
ica, and have founded flourishing colonies in

Manitoba. In all about 12.000 have crossed the
Atlantic, but of late years the emigration has
fallen off. Besides Reykjavik, the capital, with
a population of about 4000. the chief settlements
are Akreyri and Tsafiord.

GovERXMEXT. At the head of the administra-
tion is a Governor-General, appointed by the
King of Denmark, and exercising his authority
under the supervision of the Secretary for Ice-

land at Copenhagen. The .\lthing. or the Parlia-

ment of the colonv, although in existence sines
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the Norwegian occupution, had not attained its

full power before 1874, when the nc-w Constitution
granted by the Kinj; of Denmark endowed it

with eomplete legislative aulhority. The Allhin)>

consists of 'Mt nu'n»lH'rs, of whom .30 are elected

by the people, and 6 appointed by the Crown.
Jt is eonvened every two years, and is divided

into two chambers, of which the u|i|K"r is com-
posed of six elected, and as many appointed mem-
bers, and the lower one consists of 24 elected

members. For purposes of administration the
island is divided into three districts—the South,

the West, and the North and Kast—administered
by two oflieials liavinj; their seats at Reykjavik
and .Vkreyri. The districts are subdivided into

20 smaller divisions known as syssels. and achiiin-

istered by sherilfs, who perform the functions of

tax collectors, and judges of first instance. At
Reykjavik there is a court of second instance

from which appi'als are made to the Supreme
Court at Copenhagen. The revenue is derived

fiom customs and tax on spirits, tobacco, coffee,

and sugar. Elementary e<lucation is well pro-

vided for. and the number of illiterates is re-

markably small. Th<'re are also a number of

higher schools, a theological seminary, and a col-

lege at Reykjavik, with about )()0 students. For
religiovis purposes Iceland forms a separate

bishopric in the Lutheran Church.

PopiLATiox. Tlie jiopulation. estimated at

over 40.000 at the beginning of the nineteenth

century, was 72.422 in 1880: 70.027 in ISitO. The
birth-rate is large, but it is offset by the large

infant mortality resulting from the severity of

the climate. Tlie Icelanders are of Scandinavian
origin, and lielong exclusively to the Lutheran
Church. They live mostly on isolated farms,
there being verj- few settlements.

History, fceland was not visited bv Euro-
peans, as far as is known, until the end of the

<'ighth century, when some Celts landed on the

island, but its historj- really dates from about
870, when various Norsemen discovered it, chief-

ly by accident. One of these, Floki Vilgerthar-

f.on, gave it its present name. Soon thereafter

the Scandinavians came in large numl>ers, owing
to the despotism of Harold llaarfagr (q.v.) at

home, and permanent settlements were made,
among them the present capital, Reykjavik. The
settlements were all independent of one another,

rnd for some time the only bond of union was
furnished by their common religion, until finally

in 927 one Ulfljotr was sent to Norway to pre-

pare a code of laws. He did so. returning in O.IO.

His Constitution provided for a yearly assembly,

but all det.iils are lacking to us. Many legal

changes, however, had to take place before even

a semblance of order juevailed in Iceland. In

time, regular territorial divisions appeared, and
a system of law very similar to that of Anglo-
Saxon England. The most important event in

the early history of Iceland was the conversion

of its inhabitants to Christianity. The first mis-

f-ionarj- was Thorvaldr Kothranson. who came in

flSl. but after five years left the country, having
tailed utterly. More suecessful was the attempt
made under the auspices of King Olaf TTTgg%'a-

son of Xorway (99.5-1000). who introduced
Christianity, chiefly by force, in the year 1000.

Vnder the influence of the new religion civiliza-

tion gradually spread, and the laws became
milder. T'ntil WO^ Iceland l>elonged to the prov-

ince of the .\rclibishop of Bremen, later to that

of Lund. Meanwhile the kings of Norway re-

garded Iceland with a jealous eye, for it was a
plaee of refuge for all their reliellious subjects,
but all attempts to conquer it failed for many
years. The history of the island was mainly one
of rivalries of dilferenl chiefs, and about the be-

ginning of the twelfth century all the contests in

the laud were connected with those of the three
sous of Sturie, the historian Snorri, Tliord, and
Sieghvat, the most powerful chiefs of their time,
lly marriage and oilier means, Sturie Thord.son
had become qodnr, or supreme magistrate, of sev-

eral provinces, for these olliees were hereditary
in certain families. These olliees he traiismitled
to his s<ms. w lio. however, were unable to agree.

Finally, in 12()2, Norway having been appealed
to, King Hakon of that country induced Uelaiid

to join its fortunes to that of Norway. The pros-

perity of the country from that time onward
rapidly declined as strict navigation laws were
enforced. In 1380 Iceland, joined together with
Norway, came under the Crown of Denmark.
Much of the subse(juent history of the island is

filled with the relation of physical evils which
desolated the land, and eirectually subdued the
.spirit of its inhabitants. Thus there were re-

peatedly severe volcanic eruptions, and between
1402 and 1 404 the black death depopulated the
island, sweeping away, it is said, two-thirds of

the population. In 1540 Christian 111. of Den-
mark iH'gan to introduce into Iceland the Refor-
mation, whieh rapidly prevailed throughout the

whole country. Its history since that time has
been on the whole scarce in striking events.

During the Napoleonic wars England captured it,

but gave it back to Denmark by the Treaty of

Vienna in 181.5. The Althing or Legislative As-
sembly, which had existed since the earliest times,

was now dissolved, but was reorganized in 1843.

For many years constitutional conllicts with
Denmark went on, whieh were finally amicably
settled in 1874. Since then Iceland has had
practically home rule.

BinLiormApny. Nicol, An Bisloricnl and De-
rrriplirr Account of Iceland. GrevnJnnd. and the

Faroe Islands (.3d ed.. Edinburgh. 1844): Kbel,

Ocofiraphischc Xntiirkundi ton Island (Kiinigs-

berg. 18.50): Forbes, Iceland (London, 1800);
Lindsay. "'Flora of Iceland," in F.dinhurqh I'hil-

csophicnl Journal (Edinburgh, 1801): Baring-
Gould, Iceland (London. 1804); Maurer, Island
von seiner ersten Entdechunq bis ztim Vnterganfje
des Freistaates (Munich, 1874) ; Kaalund, Bid-
rag til en historisk-lopofirafisk Heskrivelse af
Island (Copenhagen. 1877-82) ; Headley. The
Island of Fire (Bostim, 187.5) : Burton, I'llimn

Thule, vol. i. (Edinburgh. 1875) ; JIaurer, Zur
politischen flesehichte Islands (Leipzig. 1880);
Ott#, Denmark and Iceland (Tx)ndon. 1882) ;

Peestion, Island, das Land und seine Betcohner
(Vienna, 1885) ; Schweitzer, Island (Leipzig,

1885) ; Baumgartner, Island und die Farrier

(Freiburg. 1889): De Groote, Island (Brussels,

1890) ; McConnick, A Ride Across Iceland (l>on-

don, 1892) : several articles in Ccoqrafisk Tids-

krift (Copenhagen. 18971001) : Komerup. Is-

land (Copenhagen. 1900) ; Thon-ald Thoroddsen,

Gcschichte der islandischen Geographic (Leipzig,

1898).

ICELANDIC LANGUAGE. With the Nor-
wegian popular di;ilerts and Faroese, Icelandic

forms the West Norse subdivision of the Scandi-
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navian languages, as opposed to the East Xorse,
made up of Swedish and Danish. The his-

tory of Icelandic begins with the settlement of

Iceland by Norwegians, principally from Western
Norway, at the end of the ninth century. After
this time there was gradually developed in IceUind

a particular West Norwegian dialect, which, how-
ever, at the oatset ditlcred but slightly from the

parent Norwegian. Only after the introduction

of Christianity, about the year 1000, is it pos-

sible to speak of languages instead of dialects

in the whole Scandinavian north, and at this time
Icelandic, too. ranged itself by the side of Nor-
wegian, Swedish, and Danish as a separate lan-

guage, with characteristic differences in sounds,

inflection, and vocabulary.

In the history of Icelandic it is customary to

distingiiish two main jwriods—Old Icelandic,

from the settlement of the island, in the ninth
century, to the Reformation, at the middle of the

sixteenth century, and New Icelandic, do«Ti to
the present day. Old Icelandic is further sub-

divided into three periods, the first of which
extends from 874 until about 1200: the second,

the so-called classical period, during which the

principal literary works were produced, from
1200 to about 1.350: and the third, or transi-

tional period, from 1350 to 1540. The language
of the first period, at the beginning identical

with that of Norway, at the end is distin-

guishable from it by but comparatively few
differences. One of the most plainly discern-

ible and characteristic distinctions between the

two is the retention in Icelandic of initial

hi, hm, hr, whose h early disappears in Nor-
wegian, as it does in Swedish and Danish, but
which has remained in Icelandic, alone of all the

Germanic languages, to this very day. The lan-

guage of the second period, on the other hand,

exhibits many important changes along broad
lines, in phonetic conditions and in inflectional

forms, that from this time on sharply differen-

tiate Icelandic and Norwegian. This forms an
intermediary period which witnesses the gradual
growth of those changes in the language whose
consummation marks the beginning of the new
period of Icelandic. During this whole time
the language remained practically homogeneous
throughout the island, and no sharply defined

dialectic differences were developed. Manuscripts
of the thirteenth and fourteenth centuries from
the west of Iceland show, it is true, characteristic

phonetic conditions in certain instances, and it

is likely that others existed as between the north,

west, and southeast, but none of them are im-
portant. From 983 to about 1400 Icelandic was
also spoken in the settlements of Greenland,
but to what extent this language deviated from
that of Iceland cannot be determined from the

few runic inscriptions which have come down
to us.

Old Icelandic, both from the standpoint of the

language itself and of the literature written in

it, is by far the most important of the ancient
Scandinavian languages. The sources of our
knowledge of it are an almost imparalleled litera-

ture in prose and verse, written after the early

part of the twelfth century, but often of far

more ancient ultimate origin. The alphabet used
is the usual Latin script of the end of the Middle
Ages, introduced hv way of England and modified
to fit the special conditions of the language. The
few runic inscriptions that exist in Iceland are

unimportant from a linguistic point of view, in
that they are all more recent than the oldest
manuscripts written in Latin letters. The oldest
conditions, however, are in many cases not to
be found in the oldest manuscripts, but in poems
contained in manuscripts of the thirteenth cen-

tury, which, as a consequence of their metrical
construction, have kept forms as old, in some in-

stances, as the ninth century, from which early
time they had been transmitted orally from gen-
eration to generation. The oldest manuscript
tliat has been preserved is an inventorj- of the
church at Rcykjaholt, in Iceland, the most an-
cient part of which was probably written 'oetween
1178 and 1193. The principal manuscript of the
Elder Edda. the so-called Code.\ Kegius, dates
from the end of the thirteenth century; the prin-
cipal manuscript of the Snorri E<Ida, the so-called

Codex Upsaliensis, is of the same period. The
best manuscripts are all written before the mid-
dle of the fourteenth century. Icelandic manu-
scripts are both parchment and paper. The for-

mer medium was used from the beginning of
writing, at the end of the twelfth century,
down into the sixteenth century ; the latter from
the fifteenth centurj' almost to the present
day. Old Icelandic manuscripts are preserved
principally in four large collections—viz. the
Arnamagnaean collection, so called from the Ice-

lander Ami Magnusson. who collected and gave
it to the L'niversity Library in Copenhagen; the
c-oUection in the Royal Library in Copenhagen;
the so-called Delagardic collection, in the Uni-
versity Librarv in l^psala. Sweden : and the col-

lection in the Royal Library in .Stockholm. Be-
sides tlicse, there are a few manuscripts in the
L"niversity Librarj' in Christiania, Norway: in

the British Museum, in London ; the Bodleian
Library, in Oxford : the Advocates' Library, in

Edinburgh: in Germany, in Wolfenbuttel. in

Tubingen : in L^trecht. Holland ; in Vienna and
Paris. No manuscripts of importance whatever
have been left in Iceland, with the exception of

the Rcykjaholt inventory, which is a single

quarto leaf of i>archnicnt preserved in the public
archives in Reykjavik.

The most prodoniinant characteristics of Old
Icelandic as a Scandinavian language are. in the

main, the following: To an extent unknown to

the other members of the CJermanic group, Ice-

landic exhibits a consistent and widely developed
process of assimilation in consonants and vowels;
under this head falls the extraordinary extension

of umlaut, wliich is here not merely a process
of palatalization, as elsewhere in the Germanic
languages, but of labialization as well. There
is besides this a characteristic iireference for suf-

fixes, as exhibited in the use of the suffixed defi-

nite article with substantives, masc. -itn. fern,

-n, neut. -t; the formation of an entirely new
medio-passivo conjugation by the suflixal use
of the reflexive pronoun: and the expression of

negation by .an added -gi. -n, or -at. Other im-
portant characteristics are the universal shorten-

ing of the vowels of inflection and of derivation

:

the disappearance of final ii in the so-called weak
inflection of substantive.s and adjectives, and in the
infinitive of verbs, whose accompanying preposi-

tion, furthermore, is at. instead of dti (rt/K as in

the other Germanic languages, and the use of
the consonantal ease ending -r. elsewhere retained
only in Gothic as -.?. in masculine and femi-
nine substantives. There are, in addition, many
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other minor peculiarities in sounds, inflections,

iind syiitux. {'untrastcil with Old Swedish and
(Jld Danish, whose earliest (loiuiiieiitary n'niains

dale from 1281 and l;('.i'.l respectively, Old Ice-

landic possesses, as u whole, as is lo he expected,

a nmcli more ancient character in sounds and in

intlectionul forms. It is, however, hy no means
invariahly the most consi-rvative. nie far

<,'reater extension of the process of umlaut, for

instance, in Old Icelandic, results iu a large

numher of forms that are more recent than
the corresponding ones in the other Scandi-

navian lanjj^ages in their oldest period. The
notalily wide vocabulary of Old Icelandic shows
some admixture of fonif;n elements. These are

Latin words, introduced mainly through the

Church after the C'hristianiiuition of Iceland in

the year 1000; Celtic words, introduced in con-

siderable number as a result of the contact

of Celtic-speaking people in the British Islands

with the Norwegian settlers of Iceland, many
of whom came by the way of Scotland. Ireland,

the Orkneys, the ilel)rides, and the Shcthuids,

where they had [)reviously lived for longer or
shorter periods; Anglo-.Saxon words, which came
in as a consequence of the close contact of Ice-

landers in Kngland with the people, their lan-

guage, and their culture: and finally, a few
l'"rencli and (ierman words, due to the use in

literature of foreign material, derived either di-

rectly or remotely from these sources.

The history of New Icelandic, or the present

period of the language, begins with the Refor-

mation, although the conditions that characterize

it can already be obscr\ed in process of develop-

ment in the transitional period at the end of

Old Icelandic. The earliest literary monument of

New Icelandic is the first Icelandic printed book,

the New Testament, translated by Odd Gotts-

kalksson. and printed at Roeskilde. in Denmark,
in I.')40. In general, Icelandic has still retained,

to the present time, along broad lines, in inflec-

tions and vocabulary, its archaic characteristics,

so that to-day it is on the whole the most ancient

in appearance of the (Icnuanic tongues. Since

'the beginning of the period the language has,

however, in reality imclergone a continual inter-

nal development. This is particularly true of

the sounds, which have been very materially

changed in pronunciation, although frequently

the ccmservative retention of the old orthography
gives no clue to it. What has helped Icelandic

to retain its early c(m<Iitions is. more than any-
thing else, its relative isolation and the conse-

quent minimum contact with other languages,
on the one side, and the fact of its unbroken use
in literature on the other. The production of

literature in Icelaml. althorigh it dwindles in

value and amount after the classical period until

it is awakened to new life by the Reformation,
has never wholly ceased since its very beginning.

All this, with the continuous culture of the old

literature, which has in some form or other never
been forgotten, has tended to keep the language
phenomenally pure and homosreneous throughout
the island. .After l.^SO when Iceland, which since

the end of the Repiiblic in l'2fi2 had belonged to

Norway, fell with that country under the sov-

ereignty of Denmark, a Danish influence was
exerted upon the language which has continued,

with varying efTeet. down to the present time.

This influence was partic\ilarly active in the two
centuries immediately following the Reformation,

w hen, as a consequence of the reawakened literary

activity, which brought with it many translations

of foreign, ami <s|K'cially of Danish bi>oks. it

made itself felt in vwabulary and orthography
to such an extent that the language seemed on
the way to lose forever its characteristic purity.

It was an appeal to the old literature which fur-

nished the missing norm, and not only checked
the further introduction of Danicisms, but set on
foot a reactionary tendency toward the forms
and orthography of the classical period of the

language. This puristic movement began toward
the end of the eighteenth century, but was par-

ticularly furthered by the formation of the Ice-

landic Literary Society by the Danish philologist

Bask in 1816. Since that time an influence has
been carefully and intelligently exerted, both

to eliminate foreign elements from the vocabu-
lary, and either lo rehabilitate old forms or to

set in their place new forms made out of the old

elements of the language, and to reform the

orthography from the standpoint of elymolog^y.

-V printed page of Icelandic at the ])rcsent day
has as a consequence a much more primitive

character than the facts of its pronunciation ac-

tually warrant. In comparison with the other

Germanic languages, changes have, nevertheless,

been relatively few. and Icelandic, not onlv np
parent Iv. but in rcalit.v, as it is in use to-da.v. is

inherently the best preserved of this entire group.

The present territory of Icelandic, aside from
small settlements in the I'nited States and in

British .\merica, is the island of Iceland, where
it is the spoken and written language of the

70,000 inhabitants. The literary language of the

present time is to all intents and purposes the

spoken s|)eech. not of any particular regiim or

of any separate class, but of the people of the

whole country, with the reservation that in the

capital and the trading places along the coast

much Danish is in use. and the spoken language
is no hmgcr as pure as elsewhere. .\s in (he "Id

period, there are no dlalc<ts in modern Icelandic,

although there are still, as then, minor diirerences

that give the language of certain parts of the

country a local color.

Bli!r.io(in.\PiiY. Tlie standard grammar in

German is Noreen's Altisliindinchc und alt-

iiorirrffiirlic Orammiilik (2d ed., Halle, I8!I2).

.\ briefer treatment of Icelandic alone was pub-

lished by the same author in 1806. Kahle's All-

ixl^iiiilisrhen Elementnrhuch (Heidelberg. ISOO),

and Holthausen's l.rhrhiirli dcr nUisUiudisrhrn

Hprncht; (WVinsar. ISito). are both excellent. The
best treatment of the inflections in Danish is

Wimmer's Oldnordixk Fornilrrre 15th ed.. Copen-
hagen, ISn"). The earliest grammar in English

is Dasent's translation of Rask's work (London,
184.')). Tlie most convenient grammar in Eng-
lish is SweeCs .1h Icrhntdic Primer (Oxford,

1886). Reference may also be made to Vigfusson

and Powell's .In leelnndie Prone Render (Oxford,

1879). The whole stibject of Old Northern gram-
mar is treated scientifically by Noreen in Paul's

Grundrifis der fierjiimtiseheu Philoloffie. vol. i.

(.Strassburg. 1001). .\ very careful treatment of

modern Icelandic pronunciation will be found in

Sweet's .1 llandbonl: nf PhoneticH (Oxford. 1877).

The modern language is discussed in Carpen-

ter's Grundriss der neuiDl/indinehen Grnmmnlik
(Halle. 1881). The only lexicon with English

renderings is Vigfusson's An Jeelnndic-EnriliHh

Dictionary, etc. (Oxford, 1874). valuable for
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its references, but marred by careless etymologies.
I'ur tlie poetical language the standard work is

still Sveiiibjiirii Kgilssou's Lexicon i'oeticuin An-
tiijiuv Linyiice iScpteiilriuniilis (L'<j|A'nha;^fn,

IStiOj. The best recent dictionary is Fritzner's

Ordbog over d^:t yamle norske Sproy (2d ed.,

C'hristiania, 1883-9(i) , with renderings in Dani.-sh.

Larsson's Ordforrudet i de iilsla islannlca hand-
skrifterna (Lund, 1S91) contains an exact refer-

ence to eacli occurrence of every word in the old-

est Icelandic manuscripts. Gering's <llos\s<ir zu
den Licdern der Edda (2d ed., Paderborn, 1H!)G),

and ilObius's AUnordiachcs Glosnar (Leipzig,

18G0) are valuable special dictionaries. Thor-
kelsson's Supplement til islandske Ordhoijer
(Reykjavik, 1870-85) contains words not found
in [irevious dictionaries, including Icelandic
through the seventeenUi century.

ICELANDIC LITERATURE. In order to

understand the remarkable brilliancy of the
classical Icelandic literature of the twelfth and
thirteenth centuries, it is necessary' to bear in

mind the fact that the early settlers were among
the cream of the Norwegian people. In spite of

the political dilliculties that had induced these

hardy Xorsenion to seek a liome almost in the
ocean itself, intercourse between Iceland and the

Scandinavian Peninsula continued to be very
close, especially as a result of the frequent visits

made to Norway by young Icelanders of rank.
Another reason for the literary svipremacy of the
early Icelanders is closely connected with one of

the principal natural drawbacks of the island, its

severe cliniate, and the consequent isolation of

tlie people during the greater part of the year.
Pcr-ions in Iceland were thus greatly thrown
upou their own resources. As a result, the art
of story-telling was resorted to for passing away
the monotony of the dark winter days. The
periodical meetings in summer were used for an
interchange of news and of stories and poems,
and to this day the Icelanders are probably the
greatest lovers of oral literature. The Icelandic

classics still fonn the most popular reading mat-
ter of the masses of the people. This vitality

of the Icelandic literature is again closely con-

nected with social conditions. The Icelanders
are a homogeneous people, and in reading tlie

accounts of the early heroes of Iceland they read
tlie stories of their own ancestors, whose names
liave l)een familiar to them from early childhood.
For them the long genealogies!, which the most
patient foreign reader finds tiresome, are full

of interest as family records of the remote past,

and tlie most insignificant detail is fraught with
tlie vividness of personal association.

Turning to the literature itself, we find, as is

the case with the other literatures of the world,
tliat the earliest monuments are in verse form.
The earliest monument of Icelandic literature,

furthermore, the so-called Older Edda, is, like

our own Beowulf, the most important and in-

teresting work produced, and claims, more than
any other single work, the attention of Icelandic

scholars. The Older Eddn is not a )>ocm, in the
strict sense of the word, but a collection of more
or less closely connected poems of varying length
and character, which were preserved for a long
lime by oral tradition, suffering inevitable

changes in the process of transmission. For
many centuries the manuscript containing the
poems was forgotten, and on its discovery in
164.'? it was attributed to the classical writer

Sitmund, called the Wise, who lived in the last
half of the eleventh and the first half of the
twelfth century. It has since been proved con-
clusively that it was redacted by an unknown
Icelander. A curious error is also frequently re-

pealed with regard to the etymology ol the word
Kdda itself, which is explained as meaning great-
grandniother. As a matter of fact the name was
improjierly extended from a prose work, the so-

called Younger Edda, the work of iSnorri Stur-
luson (q.v.). The age of the Older Edda has
liceii greatly exaggerated, the oldest portions
proliably belonging in their present form to the
tenth century. (For an account of the poems,
see Edua.) The Younger, or I'rose Edda, is of
great value, because of the information it gives
of Icelandic mythology and the language of the
early skalds. It is a sort of «r.s- poetica, and was
compiled for the guidance of young poets. Its
style is admirable, its tales of the gods and god-
desses being related with a due attention to
effect. The style of most of the early Icelandic
poetry is in marked contrast to the simplicity
and directness of the classical prose. The most
complicated figures and the most obscure refer-

ences are freely used. The form is alliteration

combined with assonance, or the agreement of

medi.ii vowels. Most of the poems of the skalds
are short, eight verses each, but some few longer
poems occur. The most striking of the latter are
the three poems by Egil Skallagrimsson, the hero
of the Egils Saga. They are much simpler than
the short poems by the same author, and are full

of feeling and dignity. Egil's elegy on his son
m,iy be ranked among the great jioems of the
world. To the eleventh and twelfth centuries
belong poems composed in imitation of the an-
cient works, consisting of moral and didactic
maxims, the former conceived from an assumed
heathen, the latter from a Christian point of
view. In the thirteenth century the skaldic art
declined and gave place to an inferior literature
ba.scd upon biblical stories and legends of the
saints. Two centuries later appeared the ri»ia,

or ballad, which closely resembles in form and
subject matter the ballad as found on the Conti-
nent. These continued in popularity until the
seventeenth century. Frequently the classical
sagas were paraphrased in these ritnas.

The earliest Icelandic prose belongs to the
beginning of the twelfth century, when Ari the
Wise (1007-1148) composed a histori' of his na-
tive island and its population in the Islendinga-
bole (The Book of the Icelanders), which is a
revision of an earlier work by .\ri. The value
of this work is liistorical ratlier than literary, for
its facts, while detailed and reliable, are not
presented in an interesting style. It has been
edited, with a German introduction and notes
(llallc. I8!)l). The Landnama-bdk (Landtaking
Book), also by Ari, is based upon the earlier
l.ilendingabdk. It describes the discovery and
settlement of Iceland, and contains detailed ac-
counts of .'3000 persons and 1700 places. It was
continued by others. There is an English trans-
lation by T. Ellwood (London, 1898). These
works entered largely into the composition of
the annals of the early kings of Norway, com-
posed a century later by Snorri Sturhison (q,v.),
under the title of U\e rrcim.tkringla (Circuit ot
the World), the opening word of the work. This
work deserves special notice as being the most im-
]iortant historical contribution of the Middle Ages.
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It is characterized by a vivid slyle. and so strongly

does it appeal to the Itt-lundir eonsfiuiisncss that

it is still the most [Kipular liiMik after the Hible

in Iceland. A new translation into UanoNor-
wefrinn has iM-en made (llHIOl by <i. .Storm, and
pul>lished with a subvention by the Norwefrian

Parliament. The best edition in the orifrinal is

that edited by K. J.'msson ( 18!i:il!l01 ). A con-

tinuation of ' the llriiiiskriiiiila was composed
by several authors. It has twice been translat-

ed into Kn^'lish. by David I.ainK (London, 1844

and 188!l). and by W. Morris and K. Mag-
nrtsson (London, IS!l.')). Other histories belong-

ing to a later period are h'liiteyarbdk, contain-

ing a rather confused selection of sagas, the

Fwrcijinga/iafia, which tells of the introduction

of Christianity into the Faroe Islands (translat-

ed by K. York I'owell, 18!)G), and the Orhncy-

ingasiiga. relating the history of the earls of the

Orkneys. The parts of the Flalci/arMh relating

to the' discovcn* of .\merica have been edited by

A. Jl. Reeves in The Finding of M'ineland the

Hood (London, 181I0). The compilation of the

laws of the island attracted the attention of the

Icelanders at an early period, and in 1118 a

complete code, known as the (IrAgus (gray goose),

which had been derived from the ancient Norse

law. was submitted to the Althing, or papular

assembly, and in 1 123 the canons of the Church,

or the krislinrcltr. were settled and reduced to

writing. -V collection of these enactments in

the ancient and sul.scqucnt codes has been made
by Stepliensen and Sigurdsson (Copenhagen,

I8,i:M, under the title of Lagasafn handa Is-

landice.

Of hardly inferior interest to the Edda and
the Heimskringla are the sapis (q.v.). This

term in its broadest sense includes all Icelandic

prose works of a narrative character. Thus,

strictly speaking. Ari's works cited above are

.aagas.as is also the Heimnkringla. But as gen-

erally used the term saga is applied to shorter

narratives, the interest of which centres in one

person. The scene of the saga may be laid either

wholly or in part in Iceland, or occasionally al-

together outside of Iceland. .Sagas are divided

into several classes, the first of which is the

mythic-heroic. The representatives of this class

often give a later version of some well-knowTi

storj' which appears in other literatures. This

is liotalily tlie case with the most interesting

representative, the ViilKiinga Kagn. earlier traces

of which ap|M'ar in the Kddas, and a later version

in the Xihrlnniiinlicd (q.v.). It has been trans-

lated by \V. Morris and E. Magndsson (London.
1870). " The Vilkina Snga. treating of Dietrich of

Bern, is later, and shows German influence. The
Fridthinfs Sagn is of special interest as being

the earliest version of the story made famous by

the Swedish poet Tegni'r (q.v.). A number of

legendary stories were translated into Icelandic

prose, the most important of which is the Saga

nf Hiirlrtiim and Jnniijthnt (q.v.). The second

.and most characteristic class of sagas are the

family sagas, accounts of inilividual men and
their families. These biographies, as they would
now be called, deal with the earliest settlers of

the island, and extend to about lO.lO. They are

marked by great simplicity of style, with frequent

highlv dramatic passages, extreme detail, espe-

ciallv in connection with genealogies and chro-

nologies, and keen characterization. .A striking

feature of all the sagas is the introduction of

verses supposed to be the work of the characters.

This is particularly noticeable in the hurniaks
Hugo, which contains an average of over one ]>oem

to each page. The family sagas are subdivided

into two classes, the larger sagas and the smaller
sagas. To the first belong the Xjah, the Fgils,

the Laxdirla, and the Ktjrhyggja. Of these, the

first has been admirably translated by G. Webbe
Dasent (2 vols., Ediiiburgh. 18CI (", and the

last was translated in a oundcnsed form by Sir

Walter .Scott. The F.gils Saga has been edited

with a German introduction and notes by I'innur

Tonsson (Halle, 18!)4), and in the same scries

the Laxdirla Saga has api)eared. edited by Kr.

Kaalund (1896). Among the smaller sagas, the

most interesting are the Kurniaka Saga and the

Saga of Oiinnlaug 8eri>cnt Tongue, both of which
are love tales. Apart from their litcrarj- quali-

ties, the Icelandic sagas arc of great value in

throwing light upon many Old Norse customs

—

religious, legal, and social—that would other-

wise be entirely unknown. This is especially

true of the Fgrbyggja. For the English reader,

the introduction to Dascnt's translation of the

Kgils Saga is of interest in connection with the

general subject of sagas.

Modern Icelandic literature begins with the

introduction of printing ( l.^.'JO) by the last Ro-

man Catholic Bishop of Iceland. The first Ice-

landic translation of the New Testjimcnt was
made in 1540. During the seventeenth century

many learned works were written, the leader in

this movement being Amgrim Jonsson (1508-

1648). JIany manuscripts were collected and
copied, and communication between Icelandic

and Danish and Swedish scholars was close.

Grammars and dictionaries were compiled, and
many antiquarian works were published. Among
the principal scholars of this period were Thor-

mod Torfa>us (1636-1710) and .\mi Magnfisson

(q.v.). During this same period, and without

intcrniplion down to the present day. Iceland has

produced a surprisingly large nnmlx-r of poets

—

the largest number, indeed, in proportion to the

population, of any country in Europe.. Among
these poets may be mentioned llallgrimur Pje-

tursson (1614-74). the leading Icelandic psalm-

writer: Stefan Olafsson (1620-88) ; Eggert Olafs-

son (1726-67 I : and .Jon Thnrlaksson (17441810).

The latter made an excellent translati.in of Para-

dise Lost and Klopstock's .Utssias. Among nine-

tecnth-centurv poets may be noted Bjiirna Thora-

rcnson (1786-1841), who is probably the most
popular recent Icelandic poet ; J6nas Ilallgrims-

son (1807-45), who introduced several foreign

verse forms, notably the hexameter. Of the

younger poets we may mention Ge.stur Pfilsson

'(18.52-91); Slatthias Jochumsson ( IS.IS— ). one

of the most productive Icelandic poets and au-

thor of one of the few successful dramas; Tlior-

steinn Eriingsson (1858— ): and llanncs Ilaf-

.steinn (1861— ). The principal Icelandic novels

are .T6n Thordarson's Pi/(ur ok Stulka (The

Bov and the Girl) and ilathur ok Kona (Man
and Wife).

Bibliography. The standard history of Old

Norse literature is Finnur Jflnsson's Den Old-

nnrske og Oldislanske I.itteraturs Historic (3

vols., Co^nhaeen, 1803-1000). The only treat-

ment of the whole subject in English is Winkel

Horn. History of the Literature of the (feandi-

naiian Xorth. translated by Anderson (Chicago,

1884). This contains a useful bibliography. The
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Prolegomena to Vigfflsson's edition of the 8tur-

liiitga Saga (Oxford, 1878) discusses the classical

literature, and the same author's Corpus Poeti-

eum Boreale ( ih., 1883) contains a complete col-

lection of the iK>etrj' down to the thirteenth cen-

tury, with English translations, notes, etc. The
value of this work is impaired by the arbitrary

arrangement of many of the poems, especially

those of the Older Fd<Ia. Extracts from the

literature will be found in Vigfusson and Powell,

Icelandic Prose Reader (London. 18G8), and in

other similar works. Consult also the introduc-

tions to the translations of individual sagas in

the Saga Librar;/, edited by Morris and ilagnfis-

son (London, 1S84).

ICELAND MOSS (Cetraria Islandica). A
lichen found in cold climates, especially in Iceland
and Norway, in which places it forms an important
article of commerce. It is also met with on the
higher mountains to the south, but is neglected.

It is used largely as a food by the Icelanders and
the Laplanders, who either powder the dried
plant and make it into bread, or boil it with
milk. .\s food also it has been used in other
countries to which it is exported. Before it be-

comes edible, however, it must be steeped in

water to remove a bitter principle. Other use3
are in tlie manufacture of sizing-paper and in

dressing tlie warp in weaving. Formerly it was
used as a remedy in pulmonary troubles, but is

now regarded as a bland mucilaginous diet in

such cases.

ICELAND SPAR. A transparent variety of

calcite that is found chiefly in Iceland. Owing
to its transparency and double refracting prop-

erty, it is used for polarizing prisms and in

otlier optical instnmients. See Calcite.

ICE-NEEDLES. See Fbost.

ICE'NI. A tribe of ancient Britain, occupying,
as is supposed, the present counties of Xorfolk
and Suffolk. The Iceni joined the ranks of Aulus
Plautius in a.d. 43, and secured the defeat of

the sons of Cymbeline (q.v. ). Some years later

(a.d. 61 )
, when the Romans endeavored to estab-

lish their authority more firmly in the country,
the Iceni rebelled imder their Queen, Boadicea,
but were subdued. See Boadicea.

ICE-PACK. See Ice.

ICE-PETREL. A brown and white petrel

(PulJiiitis rirlidux) of the Antarctic seas.

ICE - PLANT {Maembrtianthemum cn/sfal-
liiiuni ) . A tender greenliouse annual herb, native
o:' Africa and of the south of Europe, remarkalile
for the glistening bladder-shaped hairs with
which its whole surface is covered, and which
sparkle in the sun like granules of ice. The
seeds are used for food in the Madeir.T Islands.

The ashes supply barilla, which is extensively

used as a source of carbonate of soda in soap
and glass making, and for wliich tlie plant is

burned in -countries where it abounds. There are
in all about four hundred species of this genus,
most of which are natives of the south of Africa.
The ice-plant is introduced and spreading in
southern California. }fesembrganthemum (rqui-

latrralc. a trailing plant, is also common in Cali-
fornia, where its purple flowers, one and a half
inches across, are very striking, ^(esembn|anthe
mum edtile bears edible fruits called Hottentot
figs.

ICE POLO. A game on skates, which should
not be confounded with ice hockey, nor with the
equestrian game of polo, though it is related to

both these games. Whether ice polo is derived
directly from them is uncertain, and of little con-

sequence. It is sufficient to point out the main
differences m these two games. The words
hockey and polo have been loosely applied to a
number of games, but there should be little dif-

ficulty in placing them properly. While ice

polo is similar in object to ice hockey, it is verj'

different in methods of play. A ball is used in-

stead of a puck, the construction of the stick

and tha method of handling it are different, and
there is a more open manner of play. This open
play is brought about through the permission to
indulge, in an ice-jiolo game, in what would in

ice hockey be off-side play, that is, getting be-

tween the ball and the opponents' goal. Five
men make up a team, two less than in ice hockey.
There are two rushers, one centre, one halfback,
and one goal-tend. The goals are four feet wide
and tlie distance from goal to goal is 130 feet.

There are two playing periods of twenty minutes
each, with ten minutes' inten-al. A goal counts
three points. The game never had much vogue
outside of New England. See Hockey.
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ICE-PLAST.

ICE YACHTING. Excepting Russia, no
country in the world shares with America the
sport of ice yachting, and Kussia is only a sharer
in the sense that a few of its boats, such as those

of "the Russian River Club.' are sailed over a

portion of the Gulf of Finland, near Saint Peters-

burg. As early as the year 1790 there were ice

boats, and contests at Poughkeepsie on the Hud-
son, the runners of one of the boats being still

preserved. It was built by Oliver Booth, and
was little more than a square box on three run-

ner skates : one on each side of the box. and the

rudder one set in an oak post with an oar-tiller.

It was sailed with a small flat-headed spritsail.

More than half a century passed before there was
much improvement in this primitive design. The
first real innovation was that of Allaire of Red
P.ank.X. .J.. on the Shrewsbury River, who in 185ft

mounted his three runners on a triangular frame.
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a pnttern that was at once seen to give advan-

tuise over tlie previous method. From this the

Hudson River boats were gradually developed,

tile side bars forming with the body a bridge or

runner plank (at right angles with the body of

the yacht) projecting on each side, and carrying

at each end one runner or skate. The mast was
stepped at the junction of the runner plank with

the main beam : and they had low sails with

large jibs, short non-peakeil galfs, and booms
extending many feet out from the stern. This

style reached its limit in ISti!) in tlic old Jciclc.

The stepping of the mast over the runner plank
placed the centre of ell'ort so far aft that the

boats would run away with their occupants, and
throw them out, sometimes to their great peril.

In 1879 this class was practically superseded by
the Robert Scot I type of a single backbone, with

an elliptical steering-box. Then the mast was
step|>ed forward of the intersecting runner-plank,

and the jibs and boom shortened. Improvements
have continued, but mainly in construction,

which has aimed at strength combined with light-

ness in backlxme and masts, and springiness in

the cross or runner plank: a very desirable con-

aition, for if a runner under an ice yacht weigh-

ing 2000 poimds, and going at 4.5 miles an hour,

strikes a hummock of ice, and has no give or

spring in it. the consequence may be a shock
that will reduce the craft to pieces. In the

year 18G(i the lateen sail was adopted, both on
the Hudson and Shrewsbury rivers. .S'ci/rf. with
the largest lateen ever rigged, was sent from the

Shrewsbury to Poughkeejwie on the Hudson, and
entered fur the pennant several years. She, a.s

well as Ariel and Blizzard, were exceedingly

fast, but, without apparent reason, they
would spin round on their heels like tops, or

bolt, and in spite of its admittedly many good
qualities, and undoubted speed, the rig lost sup-

porters. Theoretically any sailing craft should
do its best with all its canvas in one piece.

Fhiing Scud modified the lateen by spreading its

615 feet of sail, or cat-boat fashion, by supple-

menting it with a small jib, and Vixen and
Ranger had other developments of the lateen.

The lateen sail has still some stanch friends.

The lieorfiie of the Shrew.sburj" River fleet, and
Colonel Higgin.son's Cold Wore, with tlie Mo-
hegnn cat-rig, are two examples of it.

The latest design in runners is that of H.-

Percy Ashley, knowTi as the rocker type. These
have a cun'e fore and aft. Tliey are especially

useful on rough ice. The elongated tiller,

too, is of the utmost importance on occasions,

because it allows the sailor to lie head forward
in the steering-box and guide the yacht with his

feet while yet tending sheet with his hands.

The usual course in races is a triangle of one
mile on each leg. of which only one can he before
the wind, and five times around the triangle con-
stitutes a heat. This necessitates ten sharp
turns. The time made by boat.s over such a
course necessarily varies ver>' much on each leg,

and still more from day to day, according to the
condition of the ice, and the force and direction
of the wind. The fastest time made in the pen-
nant championship over the regulation course
was by Icirle in 1807 in 46 minutes 10 seconds.
JIuch faster time has been made on a straight-
away course in a favorable wind: if is not an
uncommon incident under those circumstances
for a boat to pick a race alongside the railroad

on the Hudson's banks, and outsail an express
train.

The principal original locations for ice yacht-

ing were the ilud.son River above i'oughkeepsie,

Newburgh, and Orange J-ake, N. V., and the
Shrewsbury River in New .Jersey. From these

the sport spread westward in the sixties to Lake
.Minnetonka, Minn., where it wiis introduced by
Theodore Wetniore, and much line sport has been
had by yachtsmen from Saint Paul and Minne-
apolis. Lake Winnebago, Wis., has also a half-

dozen clubs on its borders, l-ake Pepin, about
40 miles south of Saint Paul, is the centre for the

boats of several towns. At Bar Harbor Lake in

Maine there is excellent sport, a.s well as at Bur-
lington, Vt., on Lake (^hamplain. In Canada ice

yachting is very popular, and on Lake Ontario
there is much racing of boats from clubs, both in

the Canadian and American port,s. So there is

in the Bay of t^uinto, and on the Saint Lawrence
River. \o favorable conditions are allowed to

pass cither at Montreal or Quebec, and on many
other of the large inland lakes followers of the
sport test their skill.

There are many prizes annually com|)etcd for;

but as ice yachts are by their nature diflicult to

move from watershed to watershed, they are
mostly local.

ICHABOD, ik'ii-hod. A poem by Whittier, in-

tendcil ;is a rebuke to Daniel Webster for his

change of attitude toward the question of slaverj-.

I-CHANG, e'chnng', E CHANG. A fit or de-

partmental citj' of the Province of Hu-peh,
China, situated on the left biink of the river

Vang-t-se. about 1100 miles from the sea, and
about \5 miles below the entrance to the great
Yang-fse Oorges (Map: China, D 5). It stands
in tile centre of a hilly country rich in rice, cot-

ton, wheat, barley, and wood-oil trees (the

T'tnifi-shu or Aleurites cordata), and many kinds
of fruit grown in the sheltered valleys near by.

The climate is drj% with warm summers and pleas-

ant winters.

The place is of great commercial importance.
It is for the present the limit of up-stream steam
navigation, the few attempts that have been
made to mount the rapids of the I'pper Yang-tse
having resulted in disa.ster. Hence all cargoes

destined up-stream are here trans-shipped to

craft specially constructed for the navigation of

the river above 1-Chang, and most of the down-
stream cargoes from Sze-chucn are also trans-

shipped. The city is one of four opened in 1877
to foreign residence and trade, in accordance
with the convention signed at C!!hi-fu in 1876,

and a few foreign business houses have agents

here. Great godowns or warehouses have been
built to accommodate this transit trade, and
a foreign settlement has been laid out just below
the native city. Tn 1000 the total trade of the

port amounted to 2.T.14.S.fil7 Haikwan or custom-
house taels. The total imports of foreign goods
amounted to 10,00.5.27.'5 tads, and of Ihis goods
to the value of 10.470. l.'iO taels were reshipped

by native craft to Chung-king in Sze-chuen. The
value of the Sze-chuen produce reshipped to

ports down-stream was 7.1.'J4.070 taels. I-Chang
has no direct trade with foreign countries.

The steamer traffic is entirely in the hands
of the British and the Chinese. About 1.5.000 na-

tive craft of all sizes (the largest probably

about 60 tons) pa.ss this port or call at it, in
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the course of the year, the river being practically

the only way of reaching the great province of

Szf-chuen (where the riel>est coal-fields in the

world are situated), and the northern parts of

Kweichow and Yunnan. The population of

1 Ch;iii^' is 35,000, including a score or more of

foreigners.

ICH BIEN, IK den (Ger., I serve) . The motto
of the Prince of Wales, wliich, surmounted by
three ostrich-feathers (originally one), forms

lis official crest. According to one theory of its

i.!cri\ation lidward I. on presenting his new-born
^on, Edward of Carnarvon, to the Welsh, who
had demanded a native-born prince, used the ex-

pression in its Welsh signification

—

Eich dyn,

"Behold your man." Another view, not his-

torically verified, attributes it to the occasion of

the killing of John, King of Bohemia, by the

ICngli^li at Crecy. and asserts that the Black
Prince found the motto under the plume worn
by the dead King, and assumed it to imply that

"he served iiiuler the King, his father.'

ICHNEUMON, ik-nu'mOn (Lat., from Gk.
ixvfv^tMiv, ichntntiiii'in, trncker. from Ixytyfty, ich-

}tt?uci)i, to track, from Vx""*. ichnos, track). An
old name for the civets of the genus Herpestes,

now generally called mungooses. (See MuN-
c.oosE. ) The name belongs specifically to the

Egj'ptian muiigoose, or "Pharaoh's rat' {Herpestes
irhiieumon) .

ICHNEUMON-FLY. An insect of a group
(if |):nasitie llymonoplera, forming the family
Iclmeumonida^. Jlore than 1100 genera of ichneu-

mon-flies have been described, and many thou-

sands of species. Economically considered they

are among the most important groups of insects,

since without exception they are parasitic upon
or within other insects, and in the very great ma-
jority of instances they destroy injurious species.

As a rule the ichneumon-fly lays her eggs beneath
the skin of the host insect. The egg hatches, and
the young footless grub feeds upon the fat and
blood and lymph of the host, piercing the fatty tis-

sue with a pair of sharp-point«d jaws. It re-

A LARQE ICHNEUMON-FLy.

Male (/j) and f<^inale (a) o( tluiJessa liinator, in relative
slze.the latter in the act of forcin;^ her ovipositor into a log.

spects the viscera and vital organs of the host up
to the last limit, and only sacrifices them toward
the completion of its growth. Its skin is very
delicate, and it breathes by absorbing oxygen
through this skin from the blood of the host in-

sect, and not. as the older writers supposed, by
placing itself in communication with the trachce
of the host. The digestive tube has a very large
stomach which is closed behind, and remains
closed until the larva is full grown. When this

time is reached, and the larva transforms to

pupa, a rectiil opening is formed, and the excre-
ment is voided. That such an economy as this

is necessary to the life of the parasitic larva is

at once seen when we consider that if the excre-

)nent were voided dailj' it would cause speedy in-

fiammation and the death of the host insect be-

fore the parasite could become mature. It was
formerly supposed that for this same reason
the parasitic larva did not cast its skin, but
Seurat has recently shown that some of them do
occasionally molt.

Some ichneumon-fiies lay their eggs on the skin
of the insects they attack, and others near the
host insect, so that the parasitic larva, after

hatching, finds its way to its prey. When the
host insect is an internal feeder, like a wood-
borer or a gall-insect, the ichneumon larva lives

upon instead of within the host. There is no uni-

formity in the degree of rapidity with which they
develop, and they may pass the winter months
cither as larvie, pupa\ or adults. As a rule they
are long-bodied, slender insects, varying much in

size. Many of them have long, sting-like oviposi-

tors—in some instances, as in Rhyssa, more than
twice as long as tlie body.

Both the scientific and popular names of this

group of insects were derived from the Egyptian
ichneumon or 'Pharaoh's rat.' which devours the

eggs and young of the crocodile.

Consult: Sharp, Cambridge 'Natural History,
vol. V. (London, ISll.j); Comstock. Manual for
the Htudy of Insects (Ithaca. 1885) ; Ashmead,
"Classification of the Ichneumon-Flies." in Pro-
ceedinqs of the United Htatcs Xiitionnl Museum
(Washington, 1900). See Colored Plate of In-

sects.

ICHNOLOGY, ik-noro-ji (from Gk. fx^of,

irhitos, trace -f -Xo7ia, -logia, account, from
X^ciK, Icijein. to say). The study of fossil foot-

prints, tracks, trails, and impressions found in

(he rocks of various geological ages. Tlic mo.st

prolific sources of such footprints and impres-
sions in North America are the .lura-Trias sand-

.stones of Massachusetts. Connecticut, and New
Jersey. Prof. Edward Hitchcock gathered a
great collection of them from the Xew England
localities and placed it in the Amherst College

Museum. This collection contains over 8000
tracks, and it furnished the material for Hitch-
cock's Ichnologij of Xeir England: A Report on
the Sandstone of the Connecticut Vallct/. Espe-
ciallg Its Fossil Footmarks. JIany of the tracks
therein described were first supposed to have
been made by birds, but they are now knomi to

be the footprints of ornithopod dinosaurs like

Anchisaurus (q.v. ). Still others were made by
liea\'y five-toed animals of unknown nature. Some
of the smaller tracks were made by insect larvfe

which are found in the same series of deposits.

(See MoRMOHCOiDES.) For an entertaining ac-

count of fossil footprints, sec the chapter on
"Impressions of the Past." in T.ucas. Animals of
the Past (New York. 1901). See Fossil: Jvras-
.sic System : Tri.\ssio SvsTEjr.

ICHTHYODOR'ULITES (Neo-Lat. nom. pi.,

from Gk. I'x^''';. ichthys. fish -f- S6pv, dory,
spear -|- X(9or-, lilhns, stone). The fossil spines

of sharks, which are often found isolated in the
ancient rocks. Many of them are of large size,

and because of their hardness and phosphatic
natiire have been presen'cd with a considerable

degree of perfection. Some of them are well
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alonjj with reninin-i of Ili'spiTornis, Aptomis,
and the like. These two ^.a-nera represent the
division Odontotormte of the tootlied l)irds (see
I?rui), r'"o.s.sn.). chiirneterizeil by hnvin<r the
ti'i'th, with which tliu niundibles were pU-ntifully

furnished, set each in a .separate alveolar soeket.

The varimis species were birds not preater than
a pigeon in size, and resembling terns in general
appearance and probably in habits. Tliev were
sea-birds of powerful flight, and the strmtiire of

their winga, legs, and carinate sterniuii niucU

known under the names of C'tenacanthus, Ma-
Cttracanthus, Pleuracanthus, Cyracanthus, etc.
Some of these spines have been found in their
origin:il positions at the front edges of the fins
of fossil sharks .See kjiiAHK

ICHTHYOL, ik'tht-61 (from fJk. IxBik, ich-
thi/.i. fish

) , or .^mmo.num Ichtiiyoi. Siu'honate.
A dark-red oily liquid obtained from a bitumi-
nous quartz rich in fossil n*h. fouiiil in the Tyrol.
To prepare the drug, the mineral is distilled with
strong sulphuric acid, a saturated aqueous solu-
tion of common salt is added to
the distillate, and the ichtbyol-

sulphonic acid which sei)arate3

out is neutriilized with ammo-
nia. The icbthyol thus obtained
has a somewhat disagreeable
bitumino\is o<Inr and taste, and
is sohible in ivater. in glycerin,

and in various oils. It is an
antiseptic, mild irritant, and
somewhat of a stj'ptic. It is

absorbed with ease by the skin
when applied externally, and
by the intestinal mucous mem-
brane when administered inter-

nally. It is one of the best-

known remedies for erysipelas, „„.„.,..,.„.,„....... .. ..''... BKl LL OF ICHTIiVOR.MS.
in Which disease it is applied

a. Cranhmi and uppi-r mandible ol /cil/norB/g rc«-.iH«,- fc, lon-or mandible ot
externally in the form of an omt- the larger IchtbyorBls victor.

ment made up with lanolin. The
same preparation is highly recommended for cases

of acute articular rheumatism, as alTording

prompt relief by reducing the pain and the swell-

ing. Unna has declared it to be the remedy par
excellence in acne. He applies it externally in

the form of a 1.5 per cent, ointment, and gives it

internally in do.scs of from - to 10 grains in

pills or in capsules; he also recommends the free

use of icbthyol soap. Ichthyol is extensively
employed in the treatment of various skin dis-

eases, and is said to be particularly efScacious
in eczema, chronic urticaria, and simple sycosis.

It is frequently prescribed, with success, as a
local applicati<in in chnmic nasal catarrh, espe-
cially in the form known as ulcerative rhinitis.

ICHTHYOLOGY, ik'thi-6l'6-jl (Gk./xWi, ich-

thys, lish + -Xcryia, -logia, account, from X^eiv.
legein, to say). That branch of natural history
which treats of fishes. Sec l'"isn.

ICHTHYOPHAGI, tk'thl-of'fi-ji (Lat. nom.
pi., from (ik. 'Ix0vo<pd:.os. Ichllniophafios, fish-

fater, from lx9it. irhlhit.i. (ish 4- (payelv. pha-
gein, to cat), .\mong the ancient Greeks, a name
for various tribes of coast dwellers on the south-
ern seas; in .\sia. on the coast of Southern China,
Gedrosia, and Northeastern Arabia: in .Africa,

on the west coast of the Arabian Gulf and in
Senegambia.

ICHTHYOPSIDA, Ik'thl-fip'sl-dft (Neo-Lat.,
from Gk. txdvs. irhthys, fish + O^is, opsis, ap-
pearance). A division of the Vertebrata, in-
cluding all such forms as have no amnion and
alantois, but which have, cither persistently or
temporarily, gills as their respiratory organs.
The group includes the Amphibia (q.v.) and the
fish-like forms. This division was introduced by
Huxley.

ICHTHYORNIS, Ik'thl-Or'nls (Neo-Lat.,
from txSii, ichthys, fish + (Spwt, oriii.s, bird).
A genus of toothed birds of the Cretaceous age,
found fossil numerously in western Kansas,

resembles that of modern birds. The skull, how-
ever, retains many reptilian features besides tho
teeth, such as the diminutive elongated space
for the brain, the single-headed quadrate bone,
and the union of the lower jaws in front by a
ligament. The vertebra?, also, ditfer from those

of Hcsperornis and all modern birds, in being
biconcave. This form of vertebra is seen in a
few recent and many extinct reptiles, but is espe-

cially characteristic of fishes; the presence of
this character alone would indicate the very an-

tique origin of the group. These birds doubtless
lived and fed as do modern gulls, seizing living

fishes, and going ashore only to breed and roost

at night. They were doubtless well feathered,

and seem to have fiourished until the end of the
Cretaceous era. Most of the fossil remains thus
far obtained are in the museums of Yale Uni-
versity and of the University of Kansas. See
IIkspkrornis; and consult the authorities there
referred to.

ICHTHYOSAURUS, ik'thi-6-sn'rus ( Xeo-
Lat.. Irnm Gk. Ix9lit. ichthys, fish -{- cavpot,

sauros, lizard). An extinct genus of fish-like

reptiles found in the Mesozoic rocks of Europe
and Xorth .Vmerica. The ichthyosaurs among
reptiles are analogous to the whales among mam-
mals, and they have many points of resemblance
to these. Their bodies were round and tapering,
heads large, with long snouts and very short
necks, limbs reduced to paddles, and they had
a broad, vertical tin on the tail and a triangular
fin at the middle of the back. The body was
covered with thin, smooth skin and no traces of
dermal plates have been discovered. The jaws
were armed with a large number of sharp, conical
teeth that have a complicated internal structure
similar to that of the teeth of Lahyrinthodonts
or Stegocephalia. The eyes are surrounded by
circles of sclerotic bones, and there is a large
pineal foramen on top of the skull between the
e3'es. The vertebra; are biconcave, and the pelvic
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arch is separated from the vertebral column, for

there is no sacrum. In size they ranged from 4

to 40 feet, and they must have swarmed in im-

mense numbers in some portions of tiit European
seas, especially during Liassic time, for their

remains have been found in abundance in de-

posits of that age at Lyme Regis, England, and
in Wiirtteniberg, Germany. That they were pre-

daeeous animals and fed largely on fish, is evi-

denced by the fish fragments found within their

coprolites and also within the abdominal cavity

of some skeletons. Some ichthyosaurs were vivip-

arous, for specimens obtained in the Wiirttem-
lierg quarries sliow several small embryonic
skeletons contained in the abdominal cavities

of the adults. About thirty-five species of Ich-

tliyosaurus are known, and they have been found
in the Mesozoic deposits of Europe, the East In-

dies, Australia, New Zealand, and South Amer-
ica. Allied genera are Mixosaurus, of small size

from the Trias, and Ophthalmosaurus, a tooth-

less ichthyosaur from the Upper Jurassic and
I^ower Cretaceous. A single rei)resentatiTe, Bap-
tanodon, is found in the Xorth American Juras-
sic, .and is very close to Ophthalmosaurus. The
ichthyosaurs and their allies, together with the
Sauropterygia, comprising the plesiosaurs and
allied forms, were formerly included in an order
Enaliosauria, which is not now recognized.

BiBLiOGRAPHT. Woodward. Outlines of Ver-
tebrate Paleontology for Students of Zoolofjy

(Cambridge, 1898) ; Owen, Monograph of the

Fossil Reptiles of the Liassic Formation, Part
III., Ichthyopterygia (London, 1881); Fraas.
Die Jchthyosaurier der siiddeutschen Trias und
Jura-Ahlagerungen (Tubingen. 1891); Nicholson
and Lydekker. Manual of Paleontology, vol. ii.

(Edinburgh and London, 1889). See Repteu:.

ICHTHYOSIS, Ik'thi-r/sis (Xeo-Lat.. from
f;k. tx'&vilKrir, irom lx0ik, ichthys, fish), or FlSH-
Skix Disease. A disease characterized by a hard-

ened, thickened, rough, and almost horny state of

the epidermis, which breaks into small, irregu-

lar.pcale-like pieces, which do not readily exfoliate,

hut which if removed are speedily reproduced. In
the localities less profoundly altered by the ich-

thyotic condition, there is hypersecretion of sweat

;

in the hardened and thickened places, many su-

<loriparous glands are suppressed and the surface

is dry. The disease may affect almost the whole
surface or may be confined to a single part ; and
is most frequently, but not always, congenital.

It is attended with no constitutional disturbance.

The disease is extremely obstinate, and when con-

genital may be considered as incurable. The
treatment consists in the frequent use of the

warm or vapor bath, so as to soften the thickened
epidermis and to facilitate its removal, and fric-

tion by means of a piece of flannel may he con-

joined with the bath. The internal administra-
tion of tar, cod-liver oil, etc., sometimes gives

relief.

ICHTHYS, ik'thls (Gk. /x^C. ichthys, fish).

-An early Christian s>Tnbol. It was discovered

that the Greek word for fish consisted of the first

letters of the common ascriptive title to Christ

:

Jesus Christ, the Son of God. the Saviour, or in

Greek 'I|50-oCfX|p«rT6fe|£oDT|/<tf£|ur//p. A fish thus
became the symbol of Christ, and to make the

sign of a fisli was to give to the initiated the

plainest indication of being a Christian. Accord-
ingly, it entered into the freemasonn- of early

Christianity. The acrostic appears upon the
monuments, and the figure of a fish likewise.

ICICA, isl-ka. See Pbotiim.

ICILIUS. The name of a plebeian family in

Rome, which produced some of the most zealous
defenders of the plebeian interest against the
patricians. The name of one of them, betrothed
to tlie unfortunate Virginia, is associated with
one of the most touching incidents in the legend-

ary historj' of Rome. See Appius Claudics
Cbassis.

ICKELSAMER.ik'el-sii'mer.Valentin ( c. 1 500-

C.1537). A German grammarian. Nothing definite

is known of his life. He was bom at Rothen-
burg-an-der-Tauber, it is conjectured, as about
1525 he was schoolmaster there, and from the
title-page of one of his works we may gather
that he lived for a time, possibly as school-

master, at Karlstadt. Afterwards he lived at

Erfurt and at Augsburg. His two principal

works were: Rechte Weis auffs kiirtzist lesen zu
lernen (c.1527), the foundation of the German
phonetic method: and Teutsche Grammatica
(c.1534), one of the earliest German grammars.
Both these books are reprinted in iluller. Quellen-

schriflen und Geschichte des dew'schsprachlichen
Vnterrichts (Gotha, 1882).

ICKNTELD (ik'neld) STREET, or WAY.
An ancient road running from Cornwall to Nor-
folk in England. The name is connected with
the Iceni.

ICOD, or ICOD DE LOS VINOS, e-kOo' da
Ids ve'nos. A small town on the northwest coast

of Teneriffe. one of the Canaries (q.v. ) (Map:
Spain. F 5)'. Population, in 1900. 7282.

ICOLMKILL, i'komkil. See loXA.

ICON BASILIKE, i'kon ba-sill-ke. See
ElKOX BaSII-IKE.

ICO'NItrM. A town of Asia Minor. See
KOXIEII.

ICON'OCLASM (from Gk. elKdir, eikon, image
-\- (cXac, klan, to break). The name given to any
movement against the religious use of images,

but especially to the crusade against their use

which excited the whole Eastern Church in the
eighth century, dating in its definite character

from a decree of the Emperor Leo. the Isaurian,

which enjoined the destruction of such images.
The question was settled by ecclesiastical author-

ity at the second Council of Nicaea (787), but
several succeeding emperors confirmed and at-

tempted to enforce the edict against much popu-

lar opposition. The course of the Reformation
in Western Europe was marked by wholesale de-

struction of sacred statues, and many of the Eng-
lish cathedrals still bear traces of the iconoclasm
of Cromwell and his soldiers.

ICON'OCLAST. The nom-de-plume of Charles
Bradlaugh.

ICONOCLAST EMPERORS. The Byzan-
tine Emperors by whom the contest against

iconolatry in the Eastern Church was waged:
Leo III., the Isaurian, Constantine V., Leo IV.,

Leo v.. the .\rmenian. and Theophilus.

ICONOG'RAPHY. A term originally used, in

its etymological sense, to signify the science of

antique portraiture, i.e. tlie discussion, enu-

meration, and history of the portraits of promi-
nent persons in statues, busts, paintings, coins,

gems. etc. This science was first resurrected by
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Michelangelo and Fulvius Ursinus, anJ fiirtlior

iK'Vt'ldped by Canini, in liis Iconoijriiliii ( Kcmii',

ltitj',1). The term "iconography' i.s occasiimally ap-

plied to the portraits or iinaj;cs of niytholoi-ifal

|iersona;;es and objects of antiqnity—a subject

j:enerally treated in the article Mythology in

.\kv. Its chief use. liowever, is in reference to

the attrilnites. emblems, and symbols with which
Christian deities, saints, and conceptions are rep-

resented in art.

L'liRisTlA.N Ico.NOGKAi'iiY. In the early Chris-
tian centuries the representations were few in

number and quite simple, leaving much freedom
to the artist. Tliey embraced subjects like the

"Good Shcplierd" and the emblems of faith, fa-

miliar to all. In the fourth and fifth centuries

iconography became more complicated. Tlie

clergy began to vise it as a fa<tor of systematic
religious instruction, controlling the representa-

tions which were now executed in strict accord-
ance with formulas. Christ, as King of Heaven,
was by far the favorite subject from the fourth to

the seventh ceiilurv. while fniiii the eighth to

the twelfth, (he 'La-t .ludgiiieiit' and scenes

from the Kevelation were in vogue. There were
two schools: the Eastern or Byzantine and the
Western or Latino-German. The former was by
far the most original and important, dominating
not only the East, hut JCurope during the Carlo-

vingian period, and remaining supreme in Italy

until late in the Gothic age. It found its ex-

piessidii in mosaics, frescoes, and illuminated
manuscripts, sculpture being excluded as a result

of the leonoelastic cimfliet. (See HvZANTI.NE Art. )

The iconography of the l?omanesque (q.v.) period
was nicagi"e and unsystematic, but during the
Gothic age an independent Western system orig-

inated in I'^rance. spreading throughout Europe.
In the North it found its cliief expression in the
sculptures of the great cathedrals, and endeav-
ored to represent the encyclopapdic conceptions of

the scholastics. (See Gothic .Art.) In Italy it

manifested itself chielly in iiainting. Iconog-

raphy remained un<ler clerical control until, with
the Renaissance, the human element superseded
the divine, the old subjects being used as a
means for the expression of human feeling and
artistic ability. The old subjects from biblical

history, especially those illustrating the plans of

salvation and those from the lives of the saints,

continued to be used, the most popular subject

being the Madonna with the Chiist Child, repre-

sented as an earthly mother or in more divine

attitudes. The more important subjects of

Christian iconography are treated under sepa-
rate titles, like Christ i.\ Art; Hoi.y Family.
For the important part played by emblems and
symbols in iconography, see the article Sy.mI!oi.-

IS.M. and such special articles as Aureole; Nim-
bus, etc.

BiBLiooRAPin-. Tlie foundations of the modern
science of Christian iconography were laid bv_
Didron. Irniioffraiihir vhri'timnv, grecijuc rt Itifinr

(Paris. 184.1; English translation in Bohn's Li-

brary'), and -Anton Springer (q.v.).

See also Durand. TJiatnirr r}r Diru, iconoqrajihie
dm pcrsonnes dirines (Paris. 1844) ; Wessely,
Ikonoqrnphie Gotten und der fjcilifien (Leipzig,

1875). The best modern works are: Barbier de
Montault, Traits d'iconoqrnphie rhrflienne
(Paris, 1890). and Detzel. OiV chrixtlichr llono-
griiphie (Freiburg, 1895). There is no good work
on the subject in English, the writings of Mrs.

Jameson being unscientific. For iconography
in the sense of classical portraiture, ccmsult the
monuiiiental works of Viseimti: Icuiioiiniphic

y/ici/i(c (3 vols., Paris, 180S) ; iLunoijriiphio

nimuine (.'t vols., ib.. 1818-201 ; liernimilli, lliini-

ischi- IkoiiOijraphic (Stuttgart, 1882-91); (iricch-

isclii lki,iiii(i)iijilni I.Munich, lilOl).

ICTEROH.a;MATURIA, ik't&r-A-hem'A-tu'-

rl-ft (Neo-Lat., from (ik. iKTtpor, ihtrros, jaun-
dice + ol/ia, hainia, blood + oipov, oiiron,

urine). A malignant disease of sheep, due lo the

action of a blood iianisite similar to that of

Texas fever. In Europe it is known as caiceag.

The micro-organism of the disease is found in the
blood, urine, spleen, liver, anil klilneys. Tlie

chief symptoms are fever, bloody urine, and
jaundice of the eyelids, nostrils, ;ind sometimes
of the skin. Dropsical swellings occur on the
head and neck, and the animal assumes a crouch-

ing position. During the progress of the dis-

ease there is a decrease in the number of red
blood-corpuscles and an incrcax^ in the number
of white corpuscles. Post-mortem examinations
reveal iin enlargement of the kidneys and a yel-

low color in the adipose tissue. The disease oc-

curs in restricted localities, where it causes
serious losses of sheep. It appears to be safe,

however, to raise goats on such infected areas.

ICTI'NUS ( Lat., from Gk. 'iKTiyoc) . The chief

architect of t!ie age of Pericles, designer of the
Parthenon at Athens, the great hall for the my.s-

tcries (Telcsterion) at Eleusis. and the Temple
of Apollo Epicurius at Phigalia in .-Vrcadia. He
is said to have written an architectural treatise

on the Parthenon.

lOJA (Lat.. STomGk.'IS-n,Id€,'lSa, Ida). A
mountain range of .Asia Minor, extending
through Phrygia and Mysia ; now known as Kaz-
Dagh. The (iranicus. the Simois, the Scanian-

der. and other streams famous in ancient story,

flowed from its sides. The highest peak was
Mount Gargarus. 5748 feet, near the plain of

Troy. Ida was an ancient seat of the wor-
ship of Cybcle, who was hence called Idcra

Matf-r. There was another Ida, almost equally
famous, in Crete. This is now called Psiloriti.

It rises to a height of about 8000 feet above sea-

hvcl. Zeus is said to have been nurtured in a
cave in this mountain.

IDA. 'Hie princess, in Tennyson's poem of

that name.
ID.ffi'I DAC'TYLI (Lat., from Gk. 'I5oro«

Ad/tTuXot, Idaioi fhikli/loi) . Like the Cory-
bantcs and Curctes. attendants upon Cybele. who
were originally connected with Mount Ida in

Phrygia, whence they were transferred to Mount
Ida in Crete, where they watched the infant

Zois. They are supernatural metal-workers, and
seem to derive their name from their ready fin-

gers (SiKTvXor, finger). The number is given as

five or ten, or sometimes even 100. In Greee.?

tliey appear only at Olympia. where they seem
to have been briaight from Crete, and were iden-

tified with, Hercules and four brothers, who first

competed in the foot-race.

IDA GROVE. A town and the county-seat of

Ida County. low-a. 80 miles east by south of

Sioux City, on the Maple River, and on the Chi-

cago and Northwestern Railroad (Map: Iowa,

B 2). It is the commercial centre of a fertih

agricultural and stock-raisinu' district, and li-i-^

grain-elevators and floiiring-mills, a broom-fac-
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tory, etc. A municipal heating plant is in suc-

ci'ssful operation. i'opulationj in 18'JO, 15G3;
ill I'.tOO, HIG7.

IDAHO, i'da-hO (North American Indian, gem
of the mountains). One of the Western States
of the American Union, lying between latitudes
42° and 49° N., and longitudes 111° and 117° W.
It is bounded on the north by British Columbia,
on the east by Jlontana and Wyoming, on the

south bj' Utah and Nevada, and on the west by
Oregon and Washington. The extreme length

from north to south along the western boundary
is 485 miles. The width varies from about 50
miles in the north to nearly 300 miles in the

south. Its area is 84,800 square miles, including

510 square miles covered b}' lakes.

Topor.RAPuy. The surface of Idaho is elevated

and mostly mountainous. Lying between the main
axis of the Rocky Mountains on the east and the

Cascades on the west, the State embraces a por-

tion of tlie Great Basin, a plateau lying 2000 to

5000 feet above the sea, while the northern and
eastern parts are traversed by mountain ranges
whose loftier summits rise above the snow-line.

The principal ranges, the Salmon River and
Bitter Root, attain their maximum development
near the eastern border, but they send out spurs
which extend nearly across the whole width of

the State. Northward from the Bitter Root
Mountains the system of elevations is continued
by the Coeur d'Ah'no and Cabinet ranges to the

Canadian frontier. In the extreme southeast are

the Bear. Blackfoot. and Snake River ranges,

offshoots from the main Rocky Mountain system
in Wyoming. Nearly the whole area of Idaho
is drained into the Columbia by the Kootenai,
Clark Fork, Spokane, and Snake rivers. The
Snake, or Lewis Fork, is much the largest, its

basin within the State covering more than GO,-

000 square miles, and its course being about 850
miles. It receives important tributaries in the
Boise, Payette. Weiser, Owjliee, Salmon, and
Clearwater, but its waters are usually shallow.

In its course from east to west it passes over
three falls, the American, the Shoshone, and the

Salmon. The Shoshone Falls have a perpendicu-
lar descent of nearly 200 feet. Below the Salmon
Falls the river is navigable for light-draught
boats to tlie mouth of the Powder River. In the

northern part of the State there are several lake
basins, including Pend Oreille, Kaniksu, and
Canir d'.AlOnc, and in the southeast on the Utah
boundary. Bear Lake drains through the Bear
River into Great Salt Lake.
Climate anu Soil. The climate in the more

elevated parts is severe, with heavy snowfall in

winter; the plains and valleys have a milder
climate, free from great extremes, as the sum-
mer heat is moderated by mountain breezes. The
rainfall in the south is veiy light, increasing
toward the north and east, where the elevated
ranges arrest the moist winds. Agriculture is

thus limited to the mountain valleys and to the

basins of the large rivers, such as the Salmon,
Clearwater. Payette, and Boise, where irrigation

can be practiced. These basins have a rich al-

luvial soil that produces excellent crops of ce-

reals and fruits. The uplands have a moderately
fertile soil of sands and clays, and are best

adapted to grazing.

Flora and Fauna. See paragraphs on these
respective topics under Rockt Mountains and
United States.

Geology and ^Iineral Resoubces. Geologic-

ally Idaho exhibits the general features char-

acteristic of the Rocky Mountain States. Strata
of Paleozoic, ilesozoic, and later ages alternate

with eruptive and metamorphic rocks. Along
the Snake River there is a vast lava-bed form-
ing a desert nearly 400 miles long and 40 to 60
miles wide, the eastern end of a volcanic belt

that extends to the Pacific. The fissures from
which the molten rock poiire<l out during the late

Tertiarj' period are generally concealed beneath
the thick sheets, although their position may be
indicated by the lines of flow. Tlie surface of

this region is a level plain, almost destitute of
vegetation.

iliNixo. The mineral resources of the State,

including deposits of gold, silver, lead, iron, coal,

and salt, are of great importance. Gold is

obtained from both placer and quartz mines in
nearly every county. The first discoveries were
made about 1860. and the total output up to

1901 amounted to more than .$100,000,000.

There has been a decrease in production in late

years, owing to the exhaustion of the placer

deposits; but with the opening of new fields for

quartz mining, such as that at Thunder Sloun-

tain, the industry may regain its former promi-
nence. Dredging operations for the recovery of

gold from the bed of the Snake River have been
carried on successfully for several years. The
Cceur d'.Vlene lead-silver district in Shoshone
County is one of the richest in the United States.

The metallic output of Idaho in 1900 was as
follows: Gold, ,$1,727,700; silver, 6,429.100
ounces, valued at $3,986,042; lead, 85.444 short
tons; copper, 290,162 pounds.

Forests and Forestry. There are in the
State 7.000.000 acres of timber land, the exploi-

tation of which has just begun. Almost the whole
of the forest area is in the northern part of the
State, where the valleys are covered with an ex-

ceedingly dense growth. The larger part (3.456.-

000 acres) of the Bitter Root Timl>er Reserve is

in Idaho. The higher elevation is known as the
alpine fir region, const i tut inpi^ nearly three-

fourths of the total reserve, the timber in this

part being of little value. In the lower zone the

yellow pine occupies the drier regions, and the
red fir the more moist regions. The Idaho for-

ests have suffered great losses from forest fires.

AGRlcuLxrRE. A very large part of the State
is arid and irreclaimable land. In the north the
rainfall is greater, and supplies sufficient moisture
for grain crops. Three-fourths of the total area is

yet public land. This, however, is being rapidly
taken up. The great development of the mining
industry has created a home market for farm
produce, and justifies incurring the hea\-y ex-

pense of irrigation. Tile channels of the main
streams—the Snake and Cleanvater—arc gener-

ally deep, making irrigation impossible or highly
expensive. But numerous smaller streams offer

excellent irrigation facilities. This is especially

true of the head-water region of the Snake River
and of the large district, in the western part of'

the State, lying north of the Snake River and
watered by the Boise River and other streams.
The Rear Lake region in the southeast corner

is also said to be adaptable to irrigation pur-

poses. In 1900. 602.568 acres, or 42.0 per cent,

of the improved land, were irrigated. Five
and nine-tenths per cent, of the total area, or

3,204,903 acres, were reported for the same year
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as contained in farms, tlie avornge size of which
was 183.4 acres. As is common with irrijtated

lands, intensive farming is the nile. and the
soil hein<j very fertile when sutlicicntly watered,
the yield of all crops is very aliundant. Hn}-
and forage is the most extensive and valuable
crop, the annual acreage for which increased over
two ami a half times in the last decade of the
nineteenth century. (_»vcr a third is alfalfa. In

tlie same iK>riod the acreage devoted to cereals

increa.s<>d over threefold. Wheat constituted 72
per cent, of the cereal crop for 1899. Oats, bar-

ley, and llaxseed are of less importance, and com
is scared}' raised at all. The western part of

Idaho, particularlv the Hoise Basin, is l)ecom-

ing noted for its fruits and vegetables. Apples
and prunes are the chief varieties of orchard
fruits.

.STOCK-RAISING. Thus far, however, it has
been the grazing rather than the farming facili-

ties which have been most extensively utilized.

There are 25.000,000 acres of pasture land in the
State. In the northern and the mountainous
parts of Idaho considerable expense is in-

curred in sto<>kraising, owing to the shortness

of the summers and the depth of the winter
snow. Herders and packers who use mules and
horses in the northern mountains through the

summer .season withdraw to the valley of the
Snake River to winter their stock. Along the
Snake River, on both sides, there are numerous
valleys where winters are not severe enough to

prevent cattle and horses from picking up a liv-

ing for themselves. In the decade ending with
1900 large gains were made in every variet.v of

domestic animals. Sheep are the most impor-
tant, having produced wool to the value of $2,-

210.790 in 1899. The following tables show the
relative importance and increase of the different

varieties of crops and domestic animals:

needs of the district. The total railway mileage
of the State was 1271 miles in 1899.

UaMvS. October 31, 1900, there were 15 na-

tional banks, 10 of which were in operation.

Capital stock, $575,000; outstanding circulation,

$218,970. Deposits, Septeml>er 5, 1900, $3,937.-

423: reserve held. $1,«43.497. On .Tune .30, 1900,

there were 8 State banks, with a capital aggre-

gating .$185,500; deposits, $.337,902; resources,

$7'<I,465. There were also Ci private banks with
resources aggregating $329,320; capital, $81,-

tj(i5; and deposits, $210,ti93.

(luvEB.NMK.NT. Idaho bcK-ame a State under its

present Constitution, a<inpted by a convention
held August G. 1889. .\n amendment may lie

proposed in either branch of the I.,egislaturc. and
if agreed to by two-thirds of all the membi-rs
of each House is submitted to the people, and
becomes a part of tlie Constitution if approved by
a majority of the electors. If denuinded by two-
thirds of the members of each House, the ques-

tion of calling a constitutional convention is sub-

mitted to the people, where it is decided by a
majority of the electors voting. Suffrage is

granted to both male and female citizens who
have resided in the State si.x months, in the
coimty thirty days, and are registered. There
are v;irious offenses which cause disqualification

for the right of sull'rage. among which are plu-

ral marriage, or in any manner teaching . . .

or encouraging any person to enter into plural

marriage, or memtwrship in any organization
which encourages it.

Legislative. The number of Stat<? Senators
cannot exceed 24. nor the Representatives 60,

both being elected from counties or districts

composed of contiguous undiviiled counties for

the term of two years. The Legislature meets
on the first Monday after the first day of .Tanu-

ar\- of even years, and at other times when con-
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State is divided into judicial districts, in each

of wliicli a judge is elected for a term of four

years, and there is a district court in each
county at least twice a year. A clerk of the

district court is elected for each county, holding

oflice four years. A prosecuting attorney is

elected for each organized couiity for the temi
of two j'cars. There are also probate courts,

justices of tlie peace, and such otlier courts as

may be established by law. Three-fourths of a
jury may render a verdict in a civil action, or
llve-sixtlis of a jurj' in a criminal action for a

misdemeanor.

LofAL GovERNirENT. The Legislature maintains

a uniform system of county government, and by
general laws provides for township and jjrpcinct

organizations, and for the incorporation, organi-

zation, and classification of cities and towns.

Each coimty biennially elects county commis-
sioners, a sheriff, treasurer, probate judge, coun-

ty sujicrintendent of public instruction, assessor,

coroner, and surveyor.

FiN.\.NCE. The bonded indebtedness of the

State on January 1, 1901, was .$443,500. Much
of this was incurred in the construction of wagon
roads. The outstanding State warrants for the

same date weie $124,766.

!MiLiTiA. Able-bodied male residents between
the ages of eighteen and forty-five are liable to

military duty, except persons having conscientious

scruples against bearing arms. These may be ex-

empted from .such duty in time of peace. In

1809 the State had an'organized militia of 566

officers and men.

Population. The development of the mineral

and other resources of the State has induced a

rapid growth in the population—almost doubling

in the decade 1890-1900. The population con-

sists predominantly of native-born Americans,

only about one-sixth being foreign born. As in

other mining and grazing States, the male sex is

mucli in excess. The population, bv decades, is

as follows: in 1870, 14,999: in 1880, 32,610; in

1890. 84,385: in 1900, 101,772. In 1900. Boise,

the capital, contained a population of 5957, and
Poeatello, 4040.

Indians. According to the last census there

were 4226 Indians in the State. There are four

reservations, viz. the Fort Hall, Lemhi, Coeur

d'.Vlene, and Nez Perce. The Indians in the two
last-named reservations have made much progress

and are practically self-suppoi-ting. The others

are still dependent upon the Government, re-

ceiving about 30 per cent, of their substance

from Government rations.

Eeligion. In religion, Idaho is. like Utah,
strongly Mormon. The Catholics are the next

strongest, and the Methodists, Baptists, and
Presbyterians follow in the order named.

Education. The school oflicers of the State

consist of a superintendent of public instruction,

a superintendent of each county, .ind n board of

three trustees in each district. Scliools cannot

be supported from the public-school fund if any
political or sectarian doctrines he taught there-

in: and the distribution of books, tracts, or docu-

ments of tliis character in them is forbidden by

law. The public schools are sustained from the

income of a general school fund, also from a

county tax, from moneys arising from legal fines

and forfeitures, and from fees paid by teachers

for certificates of qualification. The basis for

Vol. K. —!'}.

distribution of the school money is the number
of individuals of school age (five to twenty-one
years ) . Districts may levy special taxes for

building or repairing school-houses, and, when
the cost of repairs dws not exceed $25, the

trustees may levj' a rate bill, to be collected from
such patrons of the school as are able to pay.

In 1900 only 4.6 per cent, of the population ten

years of age and over were unable to read and
write, which was smaller than the corresponding
number for the whole country. The State insti-

tutions comprise the University of Idaho at
Moscow and normal schools at Albion and Lewia-
ton. In connection with the State I'niversity an
agricultural and mechanical college is maintained.
Tiiere are also the College of Idaho (Presby-
terian) at Caldwell; Episcopal school at Lewis-
ton; Saint Aloysius Academy at Lewiston; Saint
Teresa's Academy at Boise; and an industrial

school for Coeur d'Al6ne Indian girls at Desmet.
Charitable and Penal. Detectives are tem-

porarily sent for purposes of education to the

institutions of neighl)oring States. In 1900 the

State insane fiSylum at Blackfoot contained 118

male and 74 female inmates. In the same year
the State prison at Boise contained an average
daily enrollment of 150 prisoners.

History. The first white explorers of Idaho
were Lewis and Clark in the first decade of the
nineteenth century. A mission is reported to

have been established at Coeur d'Alene in 1842,

but for many years after that the region was
visited only by hunters and prospectors. It was
organized as a Territorj' on March 3, 1863, but
with an area more than three times as large as

at present, since it included the whole of Mon-
tana and nearly all of Wyoming. In May, 1864,

a part was set off to Montana, and in 1868 Wyo-
ming was organized. The discovery of gold in

1882 at Ccpur d'Alene in the northern part of the

State was followed by a large immigration. In

1889 a new constitution was adopted, and the

University of Idaho was established at ^loscow.

On July 3, 1890, Idaho was admitted to the

Union. The presence of a large number of

Mormons in the southern part of the State ex-

cited great alarm, and as early as 1883 led

to hostile action on the part of the Legisla-

ture. A law depriving professed polygamists

of the right to vote was carried to the United
States Supreme Court, and there sustained.

In 1893, however, the heads of the Mormon
CTiurch rejected polj'gamy as an essential

element of their creed, the anti-Mormon restric-

tions were removed, and all single-wived I-atter

Day Saints were admitted to the ballot-box.

From May to September. 1892, a miners' strike

at Coeur d'Alene was marked by a number of

bloody conflicts between union and nonunion
workers. Federal trofips were dispatched to the

scene of disturbance, and military law was pro-

claimed. The strike failed, but dissatisfaction

persisted among the mine workers, and in April,

1899. blazed out in renewed strikes and riots.

Martial law was once more proclaimed, and near-

ly one thousand miners were seized and impris-

oned by the United States troops till the strike

was crushed out.

In national elections Idaho was carried by the

Democrats, or the Democrats and Populists in fu-

sion, in l.'^92. 1896, and 1900. The Governors since

its organization as a Territorv have been as follows:
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TEHHITOIllAb

Wllllnm H. Wallace 18<»-M
Cali'li Lvc.ii 1«IM-C0

Dnvl.l W. llullurd ltl««-7»

Th"m,'« M,"V,wHii::::::::::::::::::::: } ««^e»«> without oc.iug

ThuliiilM W. l<<'Ulirtt. IS71-7S

I>. r. Tl ip«ou 1H75-7(1

Miutitii Urti.vinau 1876-80

J.)lll. II. .N.-ll IgWMiS
John .\. Irwin 1883

Willlain M. Hlllin lSW-85
Kilwiinl A. Sti'voiition 1K85-89

lieiirsH L. Shuup 18811-90

State
(ieofKO L. Shoiip Republican 18W
Niinniin U, Wllif.v •• 1891-93

Wlllliim J. MrC.nncll.... " 1893-97

Frank Stcuneribcrg... Democrat- Populist 18y7-l'J01

Krank W. Uuut •• - 19UI—

Consult: Onderdonk, Idaho, Facts and Statis-

tics Conccrninij lln Mininy, Farming, and Indus-

tries (San Kraneisco. 1885); Bancroft, ^\'asl^-

ington, Idaho, and Montaita (San Francisco,

181)0).

IDAHO, Umversitv of. A State educational
institution situated at Moscow, Idaho. It was
founded in 1880. but was not opened for the re-

ception of students until 1802. It is under the

control of live refi:ents, and ofTers free instruc-

tion to stutlcnts of both sexes. It comprises a
course of letters and science, schools of agricul-

ture and applied science, and a preparatory
school. It maintains an afrricultural experiment
station, and has organized fanner.-' institutes

throughout the State. Military drill is required

of preparatorj' students, and of freshmen and
sophomores in the university. The degrees of

n..\., as., B.M., H.E.M., 15.K.E., and B.C.E. are
conferred. The total attendance averages 350, of

whom about 150 are collegiate students. The
library contains about 8000 volumes and 10,000

[lampiilets. The endowment consists of 280,000
acres of land. The grounds and buildings are
valued at ?275,0n0. and the income is approxi-
mately .$(55,000.

IDAHO SPRINGS, .\ to«-n in Clear Creek-
County. Colo.. .'!" miles west of Denver; on the
Colorado and .southern Railroad (Map: Colo-

rado. E 2). Picturesquely situated in the fa-

mous Clear Creek Caiion, at an elevation of

7.54.3 feet, and having cold and hot soda springs,

it is one of the noted summer resorts of the
State. In 1850 gold was first discovered in

Colorado, at .Jackson's Bar. within the present
city limits. Up to 1902 the mineral produc-
tion of the district was over .$200,000,000.

The town has a number of concentrating mills,

machine-shops, lumberyards, etc., and is famed
for its mining tunnels. There is a public library.

Population, in 1890, 1338: in 1900, 2,502.

IDAOjIITM (Lat., from Ok. •lSi\ioi>. Ida-
lion). A town in Cyprus, adjoining which was
a forest sacred to .\phrodite, who was hence
sometimes called Idalia. The site is the modem
Dalin.

IDDESLEIGH, idz'll, first Earl of. See
XoKTIKOTK.

IIKDINGS, .TosEPn Paxson (1857—), An
.\merican geologist, born in Baltimore, Md. He
graduated at the Sheffield Spientific School of

Yale in 1877. was a graduate student and as-

sistant in mechanical drawing and surveying
there until 1878, and continued his studies in

geology and microscopic petrography at Colum-
bia University and Heidelberg. Kroni 1880 until

1892 he was in the service of the United .States

Geological Survey, to which he returned in 1895,

In 1802 he b<>came assistant professor, and in 1805
professor, of petrology at the University of Chi-
cago. His Goveruiiient explorations were de-

scribed in many reports and contributions to

scientific journals, .\iiiong his more important
writings arc: 77ic \iiliirv and Origin of l.ilho-

l>hys(r and the Lamination of Acid Lavas ( 1887),
reprinted from the Amiricun Journal of Hcicncc

;

On the UcviU/fimcnt of t'ryslallizalion in the

Igneous Itocks of "Washoe, \cv. (1885), with Ar-
nold Hague; and The Origin of Igneous Ilorks

( 1892) , in the Bulletin of the Washington Philo-

-sojihieal Society,

IDE (Xorweg., Swed. id, roach). A fish {Lcu-
ciscus idus), closely allied to the roach. It in-

habits the lakes of the northern parts of Europe,
and a.seends rivers in April and -May to spawn.
It is excellent for the table. A gold-colored va-

riety, called 'orfe.' is bred in Ocmiany, and is

sold extensively for ornamental aquariums.

IDEA (Lat., from Ok. idia, form, from iilfft',

idein, to see; connected with Lat. vidcre, to see,

Skt. vid, AS. ui(a>i, Eng. icil, to know). The
term 'idea' has undergone a radical change of

meaning in the history of psycholog^•. "Employed
by Plato to express the real form of the intelligi-

ble world, in lofty contrast to the unreal images
of the sensible, it was lowered by Descartes, who
extended it to the objects of our consciousness in

general'' (Hamilton), In modern philosophy the
word has a distinctly empirical llavor. Locke
(q.v. ) defines idea as "whatsoever is the object

of the understanding when a man thinks," "that
which the mind is applied about whilst think-
ing," and the intellectualistic tendencies of the

English .\ss<K'iationist school (see .Xssociation
OF Ideas) made 'idea' almost equivalent to what
is now termed 'mental process' (q.v,). In current
psychological usage the word is either taken in a
wide sense to denote the "conscious representation
of some object or process of the external world"
(Wundt), thus covering perception (q.v,), ideas
of memory, and ideas of imagination ; or it is

restricted to the two latter categories, and op-

posed to perception, as a strictly representative
to a presentative process. Since there is no
essential psychological difference between 're-pres-

entation' and 'presentation,' the first and wider
application of the term is preferable.

.\n idea which has been formed, after the man-
ner of a composite photograph, from many ideas

of similar character, and which has thus lost

definitcness of detail, while it is liable to asso-

ciative arotLsal at the hands of a large number
of other ideas, is termed an 'abstract' idea. (Sec

-Abstraction.) When the abstract idea is sym-
bolic, and not pictorial—when, e.g., it is a word

—

it is named a 'concept.' Ideational masses of

complex but vague contents, which require the
operation of active attention to bring their con-

stituents to separate recognition—such as our
idea of the sentence that we are about to utter,

or (on a still larger scale) our idea of self—are

called 'aggregate' ideas. For ideas of memory
and imagination, see those titles.

Consult: Sully, The Human iliyid, vol. i. (Lon-
don, 1892) ; Ladd, Psjirhologg, Descriptive and
ETplanatory (New York, 1894); James, Prin-
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ciples of Psychology (ib., 1890) ; Titchener, Out-
line of Psychology (New York, 1899).

IDEALISM. In philosophy, the theory that
no reality is independent of consciousness. Its

ordinar)- antitliesis is realism, or the theorj' that
the reality ot" things is not dependent upon their

relation to consciousness. The motif of idealism
can best be understood by contrasting idealism
with agnosticism or skepticism (q.v. ), which
admits the existence or at least the possibility

of reality in independence of consciousness, but
denies the possibility of knowing such reality. A
typical skeptic, such as Hume, admits that we
do know the contents of our own consciousness.
Most skeptics, among them Hume, go to the ex-

tent of formulating laws in accordance with
which the.'ie contents appear and vary. But all

this knowledge, satisfactory as it is in its own
spliere, is knowledge only of phenomena, or of

ideas in the Lockean sense of the word. Skep-
ticism is thus idealistic in its epistemolog}' or
theory of knowledge, while anti-idealistic or non-
committal in its ontology (q.v.). The idealist

escapes skepticism by refusing to take into con-

sideration the possibility of the existence of a
non-ideal reality. The realist asserts the exist-

ence of the non-ideal reality which the skeptic
either admits or doubts without denying, but
u-sually the realist also asserts the possibility of

knowing that reality. Thus the idealist and the
realist are antagonistic, both in epistemology
and ontology, while the skeptic sides with the
idealist in epistemology and yet refuses to take
sides against the realist in ontology. Idealism
has taken numerous forms. Among these may be
mentioned subjective idealism, which assigns only
subordinate reality to the content of consciousness

and ultimate reality only to the conscious subject
(Berkeley and Fichte) ; objective idealism, which
interprets nature as reason made an object to it-

self (Schellinp) : absolute idealism, which assigns
ultimate reality only to the unity consisting
of both object (contents) and consciousness in

indissoluble correlation (Hegel) : and transcen-
dental idealism, which regards the world of ex-

perience as dependent for its order upon the ac-

tion of a conscious subject working in accordance
with laws of thought, but which at the same
time denies that ultimate reality is dependent
upon such action (Kant). For a criticism of

idealism, see Knowledge, Theory of ; and see also

Plato ; Plotinus ; Neo-Platomsm ; Berkeley ;

Kant; Fichte: Sciiellixg : Hegel : Lotze;
Green, Thomas Hill. Consult: Willmann. Ge-
schichtr des Idealism us (Brunswick, 1894-97),
and the a\ithorities referred to under Knowledge,
Theory of: Met.aphysics.

For the question of idealism in literature, see

Rom.\.\ticism ; Realism and Xatcralism.

IDEAS, Association of. See Association
OF Ideas.

IDELER, e'de-ler, Chkisttan Ludwig (1766-

1846). A German astronomer and chronologist,

born at Gross-Brese. near Perleberg. in Prussia.

After holding various oflBces he received a pro-

fessorship at the University of Berlin in 1821,

and in 1 S29 he was made a foreign member of the
Institute of France. Ideler's most important
works are: Handbuch der mathematischen und
technischen Chronologic (2 vols., 1825-26; 2d
ed. 1883), which was the first work that pre-

sented a clear view of the reckoning of time

among the ancients; and Die Zeitrechnung der
Ckinesen (1839), a supplement to the Uandbuch.
He also wrote, in conjunction with Xolte, hand-
books of the French and English languages and
literatures, which passed through numerous edi-
tions.

IDEN, i'den, Alexander. A Kentish squire
in Shakespeare's ^ Henry 17., the slayer of
Jack Cade.

IDENTITY (ML. identitas, sameness, from
identicus, same, from Lat. idem, same) , The Law
of. The principle that in any train of thought,
such as a syllogi.sm, there must be running
through all the diiferences of contents a oneness
of meaning, in which is found the consistency of
the phrase of thought. This definition leads to
the consideration of the dispute about the mean-
ing of identity. Some have maintained that it is

undilTerentiated sameness, and that the differences
which are found among similar things are accre-
tions of unlikenesses around the core of sameness.
Others have maintained that no two objects of
consciousness are exactly alike, and that identity
is not undifferentiated likeness, but a likeness in
difference or a differentiated likeness. The debate
centres around the conception of philosophical
atomism. It is possible by abstraction to obtain
an idea of some quality which is the element of
likeness between several objects, and which can
be thought as itself undifferentiated. Take color,
for instance. In all the different colors, such as
red, green, and yellow, can wc find by abstraction
some one element which is undifferentiatedly
alike? Suppose we say that it is that quality of
the visual .sensation which is due to the stimulus
of (relatively) homogeneous light vibrations.
(See Color.) Even the answer does not secure
undifferentiated likeness. That quality thus pro-
duced is not one quality, but it is "at least 160
spectral color qualities" (Titchener). each irredu-
cible to any other. But even these are not sharp-
ly defined against each other. Although we can-
not distinguish all the differences, there is everv*
reason to suppose that there are differences which,
though they affect our experience, we are not
attentively aware of. There is a continuum of
color. ( See Continuity. Law of. ) If so, there is

no undifferential sameness of color, although
there is a sameness which we recognized in the
differences. There is a oneness in all the reds,
which oneness we cannot isolate, although ice can
recognize. So there is a oneness in all color, uni-
solable but distinguishable and recognizable.
What is true of color is true of everything else.

Atomistic explanation of color is false to fact.
Undifferentiated sameness is not offered by ex-
perience. Hence an identity might be defined as
an unisolahle but distinguishable oneness of attri-
butes in objects which at the same time might
present a multiplicity within the same attributes.
For the atomistic views of identity, consult .Tames,
Principles of Psychology (Xew York. 1893) ; for
the opposite view, Bradley, Principles of Logic.
books i., ii. (London. 1883) : also the discussion
between .James and Bradley in Mind, new series,

vol. ii. (London. 1893) ; Bradley. .ipj>earance and
Reality (see index for pertinent passages) (Lon-
don. 1897) : Bosanquet. Logic (see index for
pertinent passages) (London, 1888) : Fullerton.
ffameness and Identity (Philadelphia. 1890) ; also
the authorities referred to under Logic; Knowl-
edge, Theory of.
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ID'EOO'IIAPHY (fnini C,k. lila. idea, idea

+ -IfMipla, ijiaiihiu, a writing, from ypiiptir, gra-

phiin, lo wrilf). Tile art of represuiiliiig ideas

liy j,'ra|(liic signs, us iimy be seen iu llie hiero-

g"lv|>liic'!* (q.v.) fuuud on the niunumeulal relics of

j;.i;y|«l.

IDES. See under Kalends.

IDIOCY (from Gk. ISiwrtla, idiOtcia, uncouth-

lU'ss, from MiiirTTj.;, idiOlrt. privali- rilizcn, from

ISior, idios; connected iiltinialely willi Lat. huuh,

.Ski. si-u, own). A condition of arrest of de-

velopment of tlie brain, and. in eonM-(|Uence, of

the intelleftnal faculties, of tlie infant or child.

If the uon-dcvclopment is such that the child

is capable of fc<'ding himself and of appreciating

enough of his surroundings to avoi<l injury, the

condition is usually teniicd imhecUitij. if there

is no such cvidcnit' of mental capacity, idiocy is

the tenn usually employed. I'ccbU-mindcdnesa

occupies an intermediate position l)etween nor-

mality and imbecility. The defect or disease of

the brain which interferes with normal evolution

may Ik- congenital or acipiired : the cerebral func-

tions may be all more or less involved. Ribot

and alsoSoUier maintain that the slow develop-

ment of the cerebral faculties is due to want of

attention; that spontaneous attention is cjiused

by allective states brought into aetiim by sensa-

tions, and that those yoimg children are the most
nttentivi' whose nervous systcm.s are most easily

stimulated. Hence the faculty of attention is

closely relateil lo the activity of the sensations.

The greater the power of attention, the more in-

telligent does the individual become. In idiocy,

owing to the diminution or loss of the power of

attention, the perceptions aroused by sensations

are more or less indefinite, and the resultant idea

likewise illdelined. .Sensations lM>come more
numerous as the organism develops, and the lack

of ideas and recognitions becomes more notice-

able. Frederick Peterson, whose translation of

fSollier we quote, sounds a warning that there

arc other faculties of mind, such as will and
memory, which are absolutely necessary to all

Rubsequi'nt nientjil activity, and adds that lack of

the power of at lent ion. while common in idiocy,

cannot Im? taken in any way as distinguishing this

condition of mind from other forms of mental im-

pairment. Frequently somatic and especially cra-

nial and facial characteristics are noticeable upon
the birth of the idiot. tho\igh idiocy exists also

when physical evidence is wanting. .\n idiot may
not take the breast, may cry without motive and
with different notes from normal children. Deaf-
ness or blindness may be congenital. The senses

of smell and of taste may be undeveloped. The
mnvements of the eyes may l)e irregular. The
idiot may l>e slow in resp<mding to the stinuilus

of touch : he mrfy not laugh : thermic sensibility

is diminished ; a constant rhythmic, automatic
motion may be present; he may not learn to walk,

and all volimtary movements may be acquired
late in youth, and imperfectly. Organic sensa-

tions are blunted, including hunger, thirst, desire

for defecation or urination. Lack of the faculty

of .ittention exists, owing to defective senses

which convey feeble impressions to the brain, as

well as to a lack of the affective state; the in-

ternal form of attention (reflection of Ribot) is

absent or deficient in the idiot. He is practically

inc.ipable of preoccupation. His instincts are de-

fective, whether of hunger or of selfpreseriation

:

while the instinct of irritation is very strong;

and the sexual instinct is seldom nomuil, being

exaggerated, impaired, absent, or perverted. Oc-
casionally remarkable s|>ecial aptitudes are seen

in idiots in the direction of nmsic, mathematics,
meciiauical arts, drawing, painting, memory for

fact.s or dates, playing certain games, and a low
order of wit or drollery. It is said that the Court
fools and jesters of ancient times were idiots of

high grade or imbeciles, until others, seeing the

emolument to be obtained, studied ami practiced

the art. Riliot says that .Sikorski is authority for

the statement that the activity and attention of

normal children are mainly developed Ihrough
play. Idiots for the greater part maniicst little

tendency to play, clinging to the simplest games
of infancy and [ircfcrring solitary pastimes.

Others of higher grade prefer noisy, ilestructive

sports, and traits of l)rulality. sellishncss. and
(piarrelsomenoss are apparent. Civility and po-

liteness are rarely luquired. Deslrucliveness, evi-

denced in their play, may develop info a vicious

satisfaction in inflicting injury, conmiission of

arson, or of homicide, or of selfmutilation. Sen-

timents and sensation are rudimentary or absent:

the absence of ideas of right ami wrong, the vary-

ing respect for authority, the absence of religious

feeling, and the absence of veracity being espe-

cially noticeable.

It has been .said that idiot children sonictimcs

show facial characteristics at birth. Tliey arc

always ungracious, uncouth, or ugly in figure,

face, attitudes, or movements. \'ery common
among them are misshapen or tinsymmetrieal
heads, dwarfishness. lack of proportion of the

limbs, stooping and slovenly postures, deformities

of the hands or feet, and awkwaril gait (Peter-

son). The expression of the face varies from
apathy to constant laughing. leering, or scowling;

the mental charaitcristii's being evident also.

There may t>e deformities of the iris, cornea, or

the lids of the eyes, as well as malformation of

the nose, ears, and chin. Microeephalus. hydro-

cephalus, and cretinism are found in some iiliots.

There arc speech defects. Sollier finds two kinds
of muti.sm in idiots, a motor and a sensory

aphasia (q.v.). In the fir.st the idiot cannot
talk, though he understands; in the second he

imderstands nothing which is said. Language is

developed lafe in the idiofs who talk. As stated,

when infants, their notes are not normal, but
meaningless and monotonous cries take tiie place

of the usual crowing of a liaby. Speech dis-

turbances arc common, as regards both absenw of

words to express ideas, or imperfections of gram-
mar, and also excessive and infinite loquacity.

Reading is impossible in idiots who suffer from

defects of the visual centres or the visual ap-

jparatus. Tlie writing centre is the latt'st part of

the linguistic cerebral equipment to be developed,

together with its association tracts. They learn

to reproduce letters, though never to write well,

and they exhibit a tendency to write with the

left hand, and also to write from riu'ht to left.

They execute drawing only by copying, without

perspective, or produce scrawls of fantastic na-

ture.

From preceding statements it has been gathered

that the intelligence of the idiot varies from
the normal in different degree*. He has fewer

ideas than the imbecile. Imitation does not fur-

nish ideas for him: it simply centres on mechan-
ism, except in the idiots of higher grade, in whom
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the idea, assimilated by the intelligence, unfortu-
nately is not retained, but lost. Sollier reminds us
that memory is hereditary, organic, or acquired.
(See ilEMOKY.) Hereditary memory exists often
in idiots. Organic memory, or unconscious mem-
ory (as of walking and other associated move-
ments), tliough sometimes completely absent in

idiots, owing to defective nerve-centres and lack
of attention, is nevertheless better developed than
either hereditary or acquired memor\-. Atten-
tion being an absolute requisite for acquired
memory, idiots are rarely possessed of this power.
Memory fixed by repetition of sensation, without
emotional basis, is found in educable idiots; as,

e.g. memory of the location of the dining-room,
of the bed, etc. The phenomenon of specialized

memories, such as those for musical airs, or dates,

for e.xaiiiple, is inexplicable. Association of ideas,

occurring, as it does, by resemblance, contrast,

and contiguity, hardly exists in idiots. They
experience an association of sensations. .Judg-

ment and reason also are very faulty. Volitions
do not exist in the lowest order of idiots. Volun-
tary control of the sphincters occurs in idiots who
walk only after they have learned to do so. In
higher idiots the will is manifested by more com-
plex movements than actions accomplished for

the satisfaction of natural needs and appetites;
but even these com])lex movements may become
secondarily automatic. Self-respect, to which one
may appeal in an imbecile, is little developed in

the idiot.

As to the psychological development of an idiot

points are reached in every case at which educa-
tion ceases, and further mental progress is im-
possible. Peterson places the limits as follows:

in the inferior t3rpe3 Intellectual progress ceases

at the age of six or seven, and sentiments and
senses continue their development to eighteen or
twenty; while in the superior grades the improve-
ment of senses, sentiments, and intellect may all

cease about puberty. Retrogression may occur,

following the same law as dementia, to wit, en-

foehlcment of will, intelligence, sentiments, and
sensations in this order. The causes of idiocy are
various. Its elements are in many instances he-

reditary, that is to say. a course of conduct in a
I)arcnt which tends to degeneration, such as exces-

sive alcoholic indulgence of any kind, will tend to

induce arrested normal healthy development in

ofTspring. Other causes are injuries received dur-
ing childbirth, acute disease of the brain or its

coverings in early infancy, or even while intra-

uterine. Injury to the brain may result in

idiocy. Chronic disease of the brain-coverings,
tuberculosis, tumors within the brain, hydro-
cephalus, are other causes. A peculiar tvpe of

idiocy is due to mal-development of the thyroid
gland. This is called cretinism or myxedematous
idiocy. The attempt to educate idiots com-
nienood in the seventeenth oentur*- with an ex-
periment of Saint Vincent de Paul at the Priory
of Saint Lazarus. His efforts to teach idiots,

though continued for many years, were not suc-

cessful. In 1799 the celebrated Itard took a
wild boy fotmd in the forests of Aveyrnn and at-

tempted to teach him: and although the success
in this particular ease was slight, he believed
that he had discovered methods and facts which
would be of use in other cases. These he com-
municated to his pupil. Dr. Edouard Seguin. who.
in IS.^S, opened a schnnl for idiots in the Hospital
for Incurables in Paris. He met with success

enough to have the idiots at the Bicetre sent to
the hospital to be instructed, and in the course
of three years he received the approval of the
French Academy. Dr. Seguin adopted a system
involving the theory that idiocy was prolonged
infancy. His practice, founded upon this, was
to excite and continue the process of develop-
ment. Of course a variable success attended the
experiment. The art of elfecting such develop-
ment requires much knowledge, tact, and patience.
Different kinds of idiots need diflerent stimulants,
physical and mental. Pure air, good nutritiou.s
food, exercise; in short, any treatment which is

calculated to increase the bodily and mental func-
tions will improve the idiot. Wherever his in-
terest can be awakened there will be a mental
stimulus, and as the tendency of development
is toward a normal standard, more or less im-
provement must follow. Dr. Seguin removed
to Xew York City, where he established a school
for idiots and feeble-minded children, which was
very successful. Other similar institutions exist
in various parts of the country. Statistics are
unreliable, as confusion is apt to be caused by the
inclusion of epileptics and insane people with the
feeble-minded and imbecile. In 1890 it was
stated that there were 9.5.500 'feeble-minded or
idiotic' persons in the United States.

Consult: Sollier, Fsi/cholof/ie de Vidiot et de
rimbecile (Paris, 1891) ; Prever, The Mind of the
Child, trans, by H. \V. Brown (Xew York, 1893) ;

Ribot, The Psychology of Attention (Chicago.
1894) : Bourneville. Assistance, Iraitement et
education des enfants idiots et degcnrres (Paris.
1895) ; Peterson, "The Psychologj- of the Idiot,"
in American Journal of Insanity (Utica, New
Y'ork, 1896).

IDIOCY ( in law ) . A total lack of reasoning
powers, or of those intellectual faculties by which
man is peculiarly distinguished. Its legal conse-
quences, so far as contract and tort obligation*
as well as criminal responsibility are concerned,,
are the same as those of insanity (q.v. ). The
term is ordinarily limited to those who have had
no understanding from birth, although some
courts have declared that it is properly applica-
ble to those who have become totally imbecile
from sickness or other causes, as well as to con-
genital fools. In case of one who has never
posses.sed a glimmer of reason, the law presumes
that he will never attain any. Hence the cus-
tody of his person and of his lands formerlv
vested in the lord of the fee or of the manor.
Because of the abuse of this power. Parliament
transferred the wardship of idiots to the King,
by statute of 17 Ed. II.. c. 9. In this country
the care of their persons and property is pro-
vided for by statute or safeguarded by consti-
tutional provisions. For example, the" present
Constitution of Xew York vests the care of idiots
in the State Board of Charities, and not in the
Commission of Lunacy. It was laid down by an-
cient English writers upon law that a man' who
is born Idind. deaf, and dumb can have no un-
derstanding, and hence cannot make a valid con-
tract, gift, or grant. This doctrine had its origin
in a misconception of certain texts of the civil
law. which declared that one who was deaf or
dtimb could not be a party to a stipulatio. that
is. a contract which was entered into by an oral
question and answer, in certain formal words.
It is quite clear that a dumb person could not
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be a party to this formal contract, for he could
not ask the question nor s|H'nk the response.
JMifiies.s also incupacituted one for such a con-
tract, by preventinf; his hearing; the question or
tlio answer. But the civil law never counte-
nanceil the presumption that a deaf and dumb
person wa.s mentally incapable of enleriuf; into
a consensual contract. Jn modern Enj,'lish law
the |iresuiiiption is only /oiwin /(/en, and may
be repelled by evidence, that the particular per-
.son whose competency is brought into question
Uoe.s possess sullieient intelliponce to rank as
one of sound mind. Consult: the Commentaries
of Hlaekstone and Kent: Holmes, Misunderstand-
iiiii.i of the Viiil Law. 6 Am. Law Rev., 37; and
the authorities referred to undcT Medical Jubis-
I'KIOE.NCE.

IDIOM ( Lat. idiomn, Gk. ISluiim, idiSma, pe-
ruli:iiily. from iSiOva0ai, idiousthai, to make
one's own. from Kiot, idius\, one's own, pecu-
liar). A term uscil to denote a phrase or form
of words approved by the {reneral usa^'e of a
lanf.'uaj,i', while in many cases it will admit of

neither {rranimati<'al noi logical analysis. In a
broader sense, it denotes the genius or peculiar
cast of a language; hence it is often applied to
a peculiar form or variation of a language, a
dialect.

IDIOP'ATHY (from Gk. Idtoirdeeia, idlopa-
Ihcid. piciiliar feeling, from Mi07ra*i}$, idiopa-
thi-s, alfected fK'Culiarly, from fSioj, idios, pecu-
liar + Td9os, jxtthos. feeling!. Idiosyncrasy
(q.v. ) ; peculiar susceptibility. The term is also
used of the i]wality of being idiopathic. .\ disease
is called idiopathic as distinguished from one
resulting from a wound, traumatic. An idio-

])athic disease is therefore an idiopathy.

ID'IOSYN'CRASY (Ok. ISiOiTvyKpaTla, idiosyn-
hiiinid. pc(iili;ii' tciii|K'ramont, from ISiot, idios,

peculiar + aiyKpaair, xynkrasis, mixture, from
avyxtpavvivai, sniihtraiiniinoi, to mix together,

from aiv, aim. together + Kepavyimt. keranny-
51(11, to mix, from icpacrir, krasis, mixture). .An

inilividual trait or constitutional peculiarity.

Thus, there are persons who have a great dis-

like to |)arlicvilar kinds of food, smells, sounds,
etc.. which to most |)ersiins are agreeable; and.
on the other hand, a desire is sometimes mani-
fested for things generally disliked. In partic-

ular individuals an eruption of the skin will

be caused by eating strawberries, or fainting
by the smell of a rose, when the person is un-
aware of the cause. Idiosyncrasies also occur
in consequence of which certain medicines be-

come inoperative, or certain poisons harmless.
Idiosyncrasies are either permanent or tempo-
rary, sometimes arising from mere morbid con-
ditions, and disappearing along with them. The
term is also employed to denote mental, as well
as phiislrnl peculiarities, which are often signs
of insanity, such as baseless antipathies to cer-

tain persons, bizarre arrangement of articles in

one's room, permanent dread of passing certain
olijccts. etc.

IDLE LAKE. In Spenser's Faerie Queene,
the lake on which Pha-dria sailed.

IDLER, The. The title of a series of papers
bv Dr. .Johnson, published in Pavne's Universal
Chronicle (1758-60).

IDOL (OF. idnle. T.at. idnhim. from Ok. rfSu-

Xo», li.lolon, image, from tlHmi. eidenai. Skt.

vid, to know, Lat. videre, to see). An image in-

tended to represent a deity, and to Ik- adored aa
such. The act of such adoration is idolatry.

Through theological usage, the term idolatry has
come to mean in a general sense any worship
or obeisance paid to any other than the Su-
preme Being as conceived by Judaism, Chris-
tianity, or Islam. Conlining our.s<dves to the
more restricted usage, the worship of idols ap-
jicars to be a phase of religious evolution that
is natural to nam at a certain stage of culture.

It arises from the desire to furnish some tangible

evidence of the presence of the powers upon
whom man feels himself to be dependent. In
this sense idolatry is to be distinguished from
the attribution of rlivine force to a sacred stone,

river, or other object. The sanctity is inherent,
for one reason or the other, in such objects
themselves, whereas the sanctity of an idol is

due to its Ix'ing a symbol. It becomes evident,

therefore, that while the direct worship of ob-

jects is a link in leading to a symbolical image-
worship, the latter Ixdongs to a phase of re-

ligious thought transcending the more primi-
tive manifestations of the religious instinct.

This thesis linds an illustration in the religious

history of the Semites, as well as in that of the
(Greeks and Homans. The localization of nature
deities, such as the sun, moon, and certain

planets, led in the case of the Babylonians and
Kgj'ptians to representation of the gods of a
more or less fanciful character, and the develop-
ment of the art instinct acts as a powerful factor

in promoting and maintaining the worship of

these gods under the form of images of men or
animals, or of a combination of the two. The
induence e.xertcd by Babylonian and Kg^ptian
culture led the nations of Palestine—notably the
Pho'nician.s—to replace poles and stones by sym-
bolical representations of the gods, and the
Hebrews liUewi.sc after they had advanced to the
agricultural stage fell a prey to these same influ-

ences until, through the reaction brought about
by the teachings of the prophets, an emphatic
jirotest against all manner of idolatry is em-
bodied in the religious system and cult of post-

exilic Judaism. The rise of Christianity helped
to spread the doctrine further, though the Chris-
tian veneration of sacred images (see I.MAOE-
\\ OKSUIP) was by some confounded with idolatry.

Islam struck at the root of the matter by
foriiidding the making of any representation
of any living thing, whether intended to be

worshiped or not (cf. Ex. xx. 4). To give

life was felt to be the exclusive prerogative

of God. and to attempt to reproduce even the

external form of a living thing was regarded as

impiety. As a consequence wherever Islam se-

ctired a foothold idolatry was doomed. Zoroas-
trianism at least did not encourage idolatry,

but it is noticeable that in the extreme East

—

India, China, and .Japan— idolatry was not only
reconciled with the remarkable development of

religious thought that took place in those regions,

hut its hold seemed to grow stronger with each
new phase in this evolution.

IDOM'ENEUS (Lat., from Ok. 'ISotuveOc).

The grandson of Minos, and son of neucalion of

Crete. As ruler of Oiosus and Crete, he led 80
ships to Troy. In the fliad he is described as one
of the mightiest of the heroes, and in the battle

at the ships he plays a leading part. The
earlv historv makes him return to his home in
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safety, and receive there in due time an honorable
burial. In later writers he was represented as

vowin;; during a storm to sacrifice to Poseidon the

first living thing that met him on a safe return

to Crete. The victim was his son, and his sub-

jects drove him forth. He wandered to Calabria,

wlicre he built a temple to Athena, and later from
Italy to Asia ilinor, where he established a shrine

of Apollo, near Colophon. Here he died and was
buried.

IDRAC, s'drak',ANTOi>;E { 1849-84) . A French
sculptor, born at Toulouse. He studied under
Guilhiume. Cavelicr, and Falgui&re, and at twen-

ty-four won the Prix de Rome. He displayed es-

pecial mastery of the nude and was rapidly rising

in his profession when he died, aged thirty-five.

Idrac's works are: "Cupid Stung by a Bee," a
theme of the Greek antliology (1878), bought by
the French Government ; "ilercurj' Discovering

the Caduceus," a marble figure which won the

first medal and is now in the Luxembourg ilu-

scum; and a '•Salambo" (1882), which showed
his ability to represent the supple nude form,

won him the French Legion of Honor and received

a first prize at the Munich Exposition of 1883.

IDKIA, e'dre-a. An important mining town
in tiie Austrian Crownland of Carniola, situated

in a deep caldron-shaped valley on the Idriza,

2-Z miles west-southwest of Laibach (Map:
Austria, D 4). Idria is famous for its quick-

silver-mines, believed to be the richest in Europe.

They were discovered in 1497, and have been

operated by the State since 1580, employing
altogether about 1.500 persons, and yielding over

500 tons of quicksilver annually. Poptilation, in

18!I0, 50S4; in 1900. 5772.

IDRISITES. A d\-nasty of Arab rulers in the

iiortliwpst of .Vfrica. The founder of the line was
Idris of the race of Ali, who about 785 united a

number of the native Berber tribes into a king-

dom under his sway. His son Idris II. founded
Fez and greatly increased his possessions by eon-

quest, but on his death the kingdom \vas divided

among his sons, and, thus weakened, it fell an
easy prey to the power of the Fatimites in the

third der-aile of the tenth centuiy.

IDTTMiE'A. See Eoosr.

IDTJN, e'doUn (Icel. Ijiunn; connected with

I',
energy, i]>cnn, energetic, OHG. ila. energy-).

The name of a goddess of Scandinavian mythol-
ogy-. She was the daughter of the dwarf Ivald

;

Imt being received among the -Esir, she became
tlie wife of Bragi. Idun possessed a box of

apples, by the use of which the gods preserved

their perpetual youth. She was carried off by
the giant Tliiassi, with the assistance of Loki.

But the gods, beginning to grow old and gray
without their apples, sent Loki after her. and.

changing himself into a falcon and Idun into a

nut. he returned with her to Asgard. In this

myth Tdun represents spring, and Thiassi winter.

According to Sophus Bugge. the main story may
be closely connected with the Greek myth of the

golden apples of the Hesperides in an Irish ver-

sion. The introduction of edible apples at a
time wlien this fruit was unknown in the North
seems to imply a foreign source.

IDTA. A poetical name of Britannia.

naYI,, or I'DYLL (from Fr. idylle, Lat.
iih/llium. from Gk. etlvWiov. eidyllion. short
poem, from cISof, eidos. form, scene). A term

generally used to designate a species of poems
representing scenes of pastoral or out-of-door

life. It is, however, an error to suppose that the

idyl is exclusivel}' pastoral ; certainly, there is no
warrant for such a notion in either ancient or
modern usage. Of the thirty -one idyls attributed
to Theocritus, only ten are bucolic.

IDYLLS OF THE KING. Twelve poems by
Tennyson, published between 1842 and 1885,

based on the Arthurian romances. The titles

are: "The Coming of Arthur," "Gareth and
Lynette," "The Marriage of Geraint," "Gerainl
and Enid," "Balin and Balan," "Merlin and
Vivien," "Lancelot and Elaine," "The Holy
Grail," "Pelleas and Ettarre," "The Last Tourna^
ment," "Guinevere," "The Passing of Arthur."

IDZU, e'dzfio. One of the fifteen provinces of

.Tapan which make up the Tokaido or 'East Sea
Circuit,' and through which the highway called

the Tokaido runs. It is a mountainous penin-

sula, with numerous bays and promontories, 32
miles long and 16 wide, lying between the bays
of Sagami on the cast and Suruga on the west.

Geologically and orographically it forms part of

the volcanic range of mountains with which the

name Hakone is associated. Its most important
river is the Kanogawa, which flows north into

Suruga Bay, and its highest peak is Amagi-san,
with a height of about 4800 feet. 'Its chief towns
are Mishima, on the Tokaido, and the small but
beautiful port of Shimoda, on the southeast
coast. The rearing of silkworms and the reeling

of silk form the principal industry of the penin-
sula. It abounds in hot springs and watering-
places, the chief of which is Atami. about 45
miles from Yokohama. To Idzu belong, both
geologically and politically, the 'Seven Volcanic
Islands,' of which Oshima or Vrics Island, 38
miles from the mainland, is the chief, and fur-

ther south Hachi-joshima, long used as a place
of banishment. See Rein, i/ap'ui (London, 1884) ;

and Satow and Hawes, Handbook for Travellers
in Central and Xorthern Japan (Yokohama,
ISSl).

lERNE, i-er'ne. An ancient Greek name foi

Ireland.

IF, ef. A rocky island about two miles west
of ilarseilles, with a castle, the Chateau d'lf.

built in 1529, and later used as a State prison.
In it Mirabeau, Philippe Egalite. and others
were confined. The castle is most widely known
through Dumas's Count of Monte Cris'o.

IFFLAND, efl.Hnt, Augu.st ^VII,IIEI.^t (1759-
1814). A German actor and dramatist. He was
born at Hanover and was intended for the Church,
but before he was nineteen the stage had become
his choice. He went to Gotha. where he studied
under Gotter. Beck, Beil. and Ekhof. and thence
in 1779 to ^fannheim, where he first became fa-

mous. Differences with his manager induced
Iflland in 1796 to accept the post of director in

the Berlin National Theatre. Fifteen years after-

wards he was made superintendent of all the
royal theatres, and under his management the
Berlin stage reached its highest point. But he
was not merely an able manager. As an actor he
showed himself artistic, painstaking, and minute.
strong in comedy of every-dav life. Voice and
figure unfitted him for tragedy. For the stage
he translated and wrote himself, for the most
part, plays of over-great sentiment, and too
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strongly urged didactic purpose. But in them
he di:?plnycd much literary tulciit and ji^reul prac-

tical knowledge of the sUige. Die Juijir, IJ\i:i\st-

p/licht, tier Hpitlcr, and Uie Miindcl kept the
Hlage for a century, inland's dranialic criticism

is to be found in his Alinunavh fiir Tlicalir und
Theaterfrcundc ( 1H06-1 1 ) , and Theuru- ikr Nvluui-

spiclkunsi (1815). Consult the autohiii;;raphy,

ilcinc llicatralitiche Laufhuhn (ed. hy UoUicin,
Heilbroan, 1880) ; Duncker, IInland in siinai

(Ichriften (Berlin, 1850) ; and Uen<?e, 1/Jlanda

Jicrliiur Tliialcrlcilunij (Berlin, 1890).

IFNI, ef'n*. A seaport town of Africa, situ-

ated on the western coast of .Morocco, opposite

the Canary Islands. It was ceded by Morocco to

Spain in 1 883. Population, about 0000.

IFTJGAO, e'fiw-gii'd. A headhunting ^lalay-

an people in Nucva Vizcaya and Isabella prov-

inces, Luzon. Their speech is distinct with many
subdivisions. t>ee Piiiluti.nk Islands.

IGBAHA, vg^wTii. or IGBIBA, eg1)I rt. A
negro people of the Sudan living at Nupe on
the right bank of the Niger and southward to

Yoruba. They are said to be industrious and
conuncrcial. Their language belongs to the same
linguistic group with NupO, Ewe, and Tshi. Half
a century ago the Kingdom of Nupo was subdued
by the llamitic Fulas, and tlie Igbaras. together
with other kindred tribes, were brought under
Moslem influence, though many are still pagan.
The ruins of Fcnde or Panda, the capital of this

once powerful dominion, arc still to be seen.

They are governed by a l'"ulah Emir, but are
within the British Protectorate. Sec FuLAii.

IGERNA, I-ger'nA. IGEENE, I-gern',

IGHAINE. Igran', or YGNERNE, ignCrn'. In
the Arthurian romance, the wife of Gorlois,

Duke of Cornwall. She was loved by Uther,
King of Britain, and by him became the mother
of .\rthur.

IGLATI, e'glou. An ancient and. next to
Briinn. the largest town of the Austrian Crown-
land of .Moravia, situated on the Iglaw.a and on
the Bohemian frontier (Map: Austria, D 2).
It has a fine market-])lacc: a number of interest-

ing churches, including one dating from the
eighth century; a Itatliaus; barracks (formerly
a Dominican monastery) ; and a cloth hall. In
the Middle Ages Iglau wa.s an important mining
centre, but since tlie Thirty Years' War mining
has beei) practically e.xtinct. and the manufactur-
ing of cloth is now the foremost industry. There
are numerous weaving, spinning, and dyeing es-

tablishments, a cigar-factory employing over
2500 hands, potteries, and fhiur-mills. There is

also a considerable trade in agricultural products,
cloths, and lundier. Population, in 1800. 23.710;
in moo, 24.387. chiefly German Catholics, and
including over 4000 Czechs. Iglau is a to\vn of
great antiquity, its silver-mines having Ixjen
worked as early as the eighth centurj'. By the
Treaty of Iglau, in 1430. a settlement was effected
between the Hussites and Sigismund. who was ac-
knowledged King of Bohemia. The town suffered
heavily from a fire in l.';23, and was thrice cap-
tured by the Swedes during the Thirty Years'
War.

IGLESIAS, ^gI,^'.s#-as. .Tosfc Maria (1823—).
A Mexican statesman and author. He was born in
the City of Mexico, studied law in the university
there, and later became professor of jurisprudence

in that institution. He early entered politics, and
si>ecdily attracted attention by his natural ability.

Political |>referment rewarded his loyally to Iho
tiovernment, and in 1857 he became Secretary of
.Ivislice, aud a little lut*,T .Secretary of the Treas-
ury. Kroni 1853 to 1807 he was again Secretary
of .histieu. In 1808 he was a member of the
tlenernl Congress, and the same year was ap-
pointed Secretary of the Interior liy .luarez. to
who.se lluctuating fortunes he had clung with
unswerving fidelity. In 1873 he became presi-

dent of the Supreme Court, and by virtue of that
ollice assumed the Presidency of the Kepublic
when Lerdo de Tejada was overthrown in 1870,
but wa.s soon compelled to give up the position to
Diaz. After 1878 he applied himself lo journal-
ism, and published several works on Mexican
history.

IGLESIAS DE LA CASA, di h\ kii'sA, Josfi
(1748-;il). A Spanish poet, born at Salamanca.
His earliest writings were satires in the form
of epigrams and tctrilliis directed against con-
temporary society. After entering the Church
he wrote works of a graver nature, and later his

verses were merely rhymed tlieological discus-

sions. His style has much clearness and anima-
tion, but lacks originality. The first edition of

his works is that of Salamanca (1708). The
idyls and romances included in this edition are
not so well known as his poetry, and are of less

value.

IGNACIO, eg-nii'thi^-o, Jose ue Jesu Mahia
(1721-80). A Cerman Jesuit, whose secular
name was Herman Loessing. He was born in

Paderborn. and began his clerical career as pro-

fessor of rhetoric and philosophy in the College
of Old Mexico. While there he became inter-

ested in the antiquities of the country, and
spent about ten years in collecting them. Re-
turning to the fatherland with his spoils, ho
became librarian to the Archbishop of Cologne
(1708), and published Dv Arte llierofjlyphnni

Mexicanortim (1774). Uistoria Xovw Ilispanice

(1777), liciiien in XcuSpanien (1778), Hisloria
Rcr/ni Aztecorum (1780), and Cosmoi/raphia
(1780). He became blind before his death, and
after it his notes were incorporated into two
works by Chastelard.

IGNA'RO (*jit., I do not know). A character
in Spenser's Faerie Qiirciw, who answered all

questions with "I cannot tell."

IGNATIEFF, Ig-nii'tyef. Xikolai Pavlovitch,
Count (1832— ). A Russian general and diplo-

mat, born in Saint Petersburg, January 29. 1832.

He was the son of a favorite orticer of the Em-
peror Xicholas, and was commissioned in the
Guards in 1849; he served in the Crimean War,
and was made a colonel in 1850, and a major-
general in 1858. In the latter year he was made
diplomatic attachf to General MuraviefT, Gov-
ernor of East Siberia, and in this capacity
negotiated with China the Treaty of Aigim (May
28, 1858), by which Russia came into pos-

session of the region of the Amur. He was
subsequently sent on a special mission to Khiva
and Bokhara, and as Plenipotentiary to Peking
in 1800. He was made .\djutant-General of the
Czar in 1803. and was placed at the head of the
Asiatic department of the Ministry of Foreign Af-
fairs. In the following year he was sent to Con-
stantinople to represent the Czar at the Court
of the Sultan, and he remained in this important
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post until the outbreak of the Russo-Turkish
war in 1877. He was an active agent in the

events of this exciting and critical period, en-

couraging tile restlessness of the Christian peo-

ples of the Balkans, while endeavoring to main-
tain the Russian inlluence over the Sultan. In
the pursuit of his ends Ignatieff did not hesitate

to resort to duplicity and the basest kind of in-

trigue, and succeeded in gaining the sobriquet of

'Liar Pasha.' Through such means he was quite

successful in maintaining the Russian influence

during the life of Abdul Aziz, but after the lat-

ter's violent death and tlie deposition of Amurath
V. (1870), the anti-Russian influence became
predominant with Abdul Hamid, and events

moved rapidly toward war. After the conference

at Constantinople during the winter of 1870-77,

Ignatieff hastened to Berlin, Vienna, and London
on diplomatic business. At the close of the war
he participated in the negotiations of Adrianople,

and was mainly responsible for the Treaty of San
Stefano. On account of disagreements with Gort-

chakofi', he retired from office, but on the accession

of Ale.xander III. (1881) he was recalled and
made Minister of the Imperial Domains, and then

of the Interior. While holding this office he at-

tained prominence as a persecutor of the .Jews.

Tliis. as well as his opposition to M. de Giers, led

to his retirement a second time. .June 21, 1882.

He subsequently participated in public affairs

only as member of the Coimcil of the Empire and
of the Senate. He is a prominent figure in the

Pan-Slavic or Nationalist Party.

IGNATIUS, ig-na'shi-us. Saint (c.790-878).

A patriareli of Constantinople, youngest son of

the Emperor ilichael I. In 813 the Armenian
usurper Leo V. forced him to enter a cloister.

From the position of abbot the Empress Theo-

dora raised him to that of Patriarch of Constan-

tinople (847). He had no sympathy with the

iconoclasts, and so was in favor with the Em-
press. On the other hand, he excommunicated
her brother Bardas. who made him one of his

first victims when he took the reins of govern-

ment for the young Michael III. (857). Ignatius

refused to abdicate, until forced to do so in

80G. He was reinstated on the accession of the

Emperor Basil in 867. He is still a favorite

saint in the Greek Church.

IGNATIUS OF ANTIOCH, Saint. Bishop

of Antioch in the reign of Trajan, and author

of seven Greek letters which are included among
the works of the Apostolic Fathers (q.v.). Little

is known of Ignatius's life. He was born prob-

ably not far from the middle of the first century.

Syria appears to have been his home. Tradition

says that he was a disciple of the Apostle .Jolin,

which is not impossible. Much less likely is

the tradition which makes him the child whom
Jesus took in His arms and blessed. There is

no reasonable ground for doubting that Ignatius

was Bishop of Anlioc'h, but we do not know how
long he held that office. The statement of

Origen and Eusebius tliat he was the second

Bishop may be accepted. This leaves Peter out

of account, and makes Ignatius the successor of

Evodius. Respecting the close of his life, we
have more definite information. He was con-

demned to be killed by wild beasts in the arena,

and for that purpose was taken to Rome, under
guard of ten Roman soldiers. They passed
through Asia Minor, stopping here and there, and

being received with Christian hospitality by tha
churches along their route. At Smyrna Ignatius
wrote letters to the churches of Ephesus, Mag-
nesia, Tralles, and Rome. Further on, at Troas,
he wrote to the Philadelphians, the Smyrnseans,
and to Polycarp, Bisliop of Smyrna. He then
was led to Rome, where he sulfered martj'rdom,
probably at some time between 107 and 117 a.d.

The most definite early statements point to the
tenth year of Trajan, which would be 107- 108.

It was believed, at a considerably later time, that
his remains were carried to Antioch for burial.

The extant Martyr Acts of Ignatius are not
authentic. Long and bitter controversy has
raged over the epistles which' bear his name.
They are extant in several different versions,

especially three: (1) The longer Greek, contain-
ing thirteen epistles; (2) the shorter Greek, con-

taining seven epistles; (3) the Hyriac, containing
only three epistles. The critical question is.

Which form, if any, is the genuine one? Opin-
ions have varied widely. It has been held (a)
that all the recensions are spurious; (b) that
the shorter Greek form alone is genuine; (c)

that the Syriac alone is genuine; (d) that, of
the shorter Greek form, all the epistles except
Romans are genuine; and (e) that Romans only
is a genuine epistle. The best modern criticism
holds to the authenticity of the seven epistles in
the shorter Greek form. Tiiere is almost contem-
porary witness borne to the Ignatian letters in
the Epistle of Polycarp to the Philippians (see
POLYC.\BP )

.

Accepting these seven as genuine letters of
Ignatius, we learn to know their autlior as a
fen-ent, enthusiastic Christian bishop, of intense
zeal for martyrdom. He constantly insists on
maintaining allegiance and obedience to the
bishop, who is the centre of unity. It is evident
that the monarchical episcopate, i.e. the system
of having one bishop over each church, had al-

ready been developed in Syria and other portions
of the East, whatever may have been the case
elsewhere. The heresy against which Ignatius
warns is chiefly docetism. for he declares that
Christ suffered in fact, not merely in appear-
ance. He also warns against .Judai'zing heresies.
From the doctrinal point of view. Ignatius
is liiglily important, standing as lie does in
tlie line of catholic development which passes
from Paul and .John, through Ignatius and Irc-

na?us. to the full-grown Xicene theolog}-. It is

in his letter to the Christians of Smyrna that we
meet for the first time with the phrase 'the

Catholic Church.' It does not. however, bear
its later, technical sense of the exclusive orthodox
Church, but its earlier, etymological meaning of
the universal Church.' \A'e owe to Ignatius the
application of the term 'eucharist' to the Lord's
Supper. But above all else, his epistles bear
witness to the earnest, devoted spirit of earlv
second-century Christianity, and to the vitality
of faith in the age succeeding that of the
Apostles.

For the best edition of Ignatius, consult:
Lightfoot, The Apostolic Fathers: Part 11.. S.
Iqnatius and .S. Polycarp (London. 1880). with
English translation. Text and translation are
also found in the small edition of Lightfoot,
.[postolic Fathers, by Hanner (London. 1893);
English translation ' alone in the .inte-Xicene
Fathers, edited by Roberts and Donaldson, vol. i.

(Buffalo, 1886)." In general, consult: Crutt-
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wpII. l.ilcrari) llistury uf Karly I'hrinlianily

( l.onilon. IS'.ta) ; lliiriiaok, Vlironuluyii- dcr all-

clirisllichen l.illerutur (Leipzig, 18'.>7); Von dcr
(Jolt/., Ignaliun roii Aniiocliicii (Leipzi;;, 1894);
Smith .iiul Wiuf. niclinnnnj of Christian liiog-

ru)iliii, iirti<'le '.Stint Ifiiiatiiis."

IGNATIUS OF LOYOLA, lAy.VlA, S.mnt
( 14'.ll or I I'.'.'p l.").")!', I I liv luiiiiilfr of tlie .Ipsuits.

Ifiifro l.oppz lie Hecalile was the yoiiti;.'est of

thirteen ehildreti. of a nohle family. I'nlil re-

cently he was said to have been born on Christ-

M>as night. U'.H. hut the Bollandists and Polanco

are authority for the eliange to 140."). He was
born in the ancestral Castle of lyoyola, near
Azpeitta, in the Basque Provinces, not far from
the Trench frontier. At fourteen, ifter a scanty

education, he became n pape at the Court of

Ferdinnnd the Catholic. Court life trrew dis-

tasteful after some years, however, and he he-

came a soldier under his relative, the Duke of

Nnjera. in 1.517. He fought bravely against the

Xavarrese. the Moors, the Portuguese, and the

French. He had reached the rank of captain

when, while directing the defen.se of Pamplona
against the French in the war between Francis I.

and Charles V.. he was wounded severely. May
20, 1521. He was taken prisoner and conveyed

to the Castle of Loyola. As a result of the

wound, one leg was badly deformed. This would
have bfH>n very unsightly in the fashionable hose

of the day, and he bade the surgeon reduce the

deformity at any cost. The leg was rebroken

and he bore the operation and consequent sufTer-

ing without complaint. His convalescence was
prolonged, and time hung heavily on his hands.

He asked for some romances of knight-errantry

then popular, hut there were none in the castle.

Instead they brought him a translatiim of Ludolf
of .Saxony's life of Christ, and some lives of the

Saints. Ignatius's life as a .soldier had been far

from a nmdel. Polanco saj-s: "L'p to the ape
of twenty-six his life had been divided between
the love of women and sports, and quarrels over
points of honor." For want of anything better to

do, however, he read and reread these pious books.

The spiritual achievements of Saint Francis and
Saint Dominic came to replace the deeils of his

knightly heroes in his imagination. As soon as

he was able, in the garb of a beggar he went to

the shrine of the Virgin at Montserrat. where
after a confession of his whole life on the vigil

of the .\nnunciation. March 24, 1,522, he hung
up his arms as a votive ottering and a symbol
of his renunciation of his military care<'r and
of his entire devotion henceforth to the spiritual

warfare. Then, barefoot, he went to the neigh-

boring town of Manresa and served the sick and
poor in trie hospital. He lived in a cave, and his

austerity finnlly imp.iired his health, tliough it

was at this time that his Spiritual Excrcines,

from which he drew great spiritual strength,

took form in his mind. After this he went on
a pilgrimage to the Holy Land, and would have
staved at .Terusalem to spread the gospel among
the infidels, hut was discouraged by the local

authorities. He returned to Barcelona in 1.524.

Realizing now that to do good he must have
more knowledge, he began, at the age of thirty-

three, the rudiments of grammar in a public
school beside hoys. After two years he went to
the new I'niversity of .\lcalA and later to Sala-
manca. Because of public religious teaching
with what was thought insufficient education.

he incurred the censure of ecclesiastical authori-
ties at both places. In 1528 he repaired to
Paris to continue his studies. He was robbed by
a companion and had to lodge in a hospital,

where he did menial work for his sup|)ort while
atteniling the university. During his sunnner
vacations he visited Spanish merchants in .Ant-

werp, Bruges, and London so as to obtain money
to contiiuie his stuilies. During his student years
he had no resources but the ciiarity of the faith-

ful. .At Paris lie formed, with chosen com-
panions, a pious confraternity, out cff which de-

veloped later the Society of Jesus. (See
Jesiits.) Ignatius's genius for knowing men
can be inferred from the fact that of his earliest
companions chos<>n thus at the University of
Paris, oiie became later the great Apostle of the
Indies. Francis Xavier. and three. Lainez. Sal-
meron, and Lejay, Ix'came the leading theological
advisers to the Council of Trent. One of the
others. Faber, received the honors of beatification

from the Church, In the crj-pt of the Church of

the Martyrs, on Montmartre, on the Feast of the
Assumption, August 15, 1534, the little band
took their vows as ,Iesuits. At first their inten-

tion was to evangelize Palestine. They made
their way to \'enice for this purpose, but the war
between the Christians and the Turks closed the
way to the Hoh- Land, so they resolved to offer

themselves to the Pope for any service he mi'jht
assign. Paul III. received them with great kind-
ness. The pulpits of various churches were as-

signed to them, and their burning discourses
and saintly lives soon attractcil attention. Xo
other of them was so cfTcctivc as Ignatius himself,

who spoke as the plain, blunt, but intensely
earnest, soldier. In IS."?'.) Ignatius asked for Papal
approbation of his Order.. In spite of opposition
to the erection of another religious Order in the

Church, the Pope read the draft of the Constitu-
tions, and .said: "The finger of fJod is here."

While occupied with his constantly growing so-

ciety, Ignatius found much to do besides its

direction and the writings of the Constitutions.
Though a Spaniard, he devoted himself to the
care of the .Jewish converts, and .secured the
correction of many abuses in the treatment of

those who wished to remain orthodox Jews. He
founded a house for fallen women, and was not
ashamed to be seen conducting them to it through
the streets. He tried to prevent the occasions
of their fall by providing a home for friendless
girls. He established orphan asylums for boys
and girls. The influence he acquired can be
understood from the fact that he was able to
end a dispute between the Pope and .lohn III. of
Portugal that threatened serious harm to re-

ligion at the moment, and another between the
citizens of Tivoli and their ruler, Margaret of

Austria.

His writings consist only of the Constitutions
and rules of the Society of .Jesus, his Letters,

and the Exercitia Spiritualia. This last little

book of scarcely a hundred duodecimo pages
has proved one of the most influential works
ever written. From the very beginning it formed
the basis of the spiritual training of the ,lesuit3

themselves, and the mold in which their re-

treats and missions to the people were cast. It

has come to be the acknowledged model after

which the missions and retreats given by most
of the other religious Orders of the Roman
Catholic Church are conducted. Three things
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are treated of particularly in the book: the ser-

vice of Jesus f'lirist. placed above all that tlie

kings of the earth can offer ; the discernment
of spirits; and finally the choice of a state of

life. It was this book that accomplished the

reforms the .Jesuits etfeeted. The Constitutions

of the Jesuits are entirely the expressions of

Ignatius's ideas. They have been but slightly

modified, never in any essential, by successive

Oeneral Conu:regations. Great writers have
called them one of the world's works of genius.

It is often said that Ignatius founded the .Jesuits

to counteract tlie effects of the German Refonna-
tion, but there is good authority for believinc;

tliat when Ignatius conceived the idea of his

Order he had not even heard the name of Luther.
Kvcn more man a decade later, he seems to have
paid little heed tn the religious movements in

Europe, especially in Germany. One year before

his death in 1555 the society comprised eight

provinces, divided as follows: Italy, two; Spain,

three ; Portugal, one ; Brazil, one ; India and
Japan, one. In Germany there were but two
residences—Cologne and Vienna. He died in

Rome, .July 31, 1556. He was beatified in 1000
and canonized in 1622.

Consult: Ribadeneira, Vita Ignatii Loiolw
Hoc. Jesu Fvndatoris (Xaples, 1572; best re-

cent edition, Barcelona. 1885), translated into

most modern languages. For Ignatius's life as
General of the Jesuits, his letters. Cartas de
Snn Ignacio de Loyola (Madrid. 1874), are the

authoritative sources of information. Ignatius
dictated some autobiographical notes called the
Acta, which must form the basis of an apprecia-
tion of the man himself. There are several Eng-
lish editions of this: Autobiography of St. Igna-
tius (ed. O'Conor, S. J., New York, 1900), and
Rix. The Testament of Ignatius Loyola (Saint
Louis, 1900). Of recent lives the most authori-
tative are: Clair, La vie de Saint Ignace de
Loyola (Paris, 1891) ; in English, Stewart Rose
(the Duchess of Buccleuch), St. Ignatius of
Loyola and the Early .lesuits (New York, 1801) ;

on excellent study of Ignatius the man, Joly,
Snint Ignatius of Loyola (New York, 1890). in
the Moniinicnta Ilistorirri Societatis Jesu (Ma-
drid. 1804) there is a hitherto unissued life of
Ignatius liy Polancn, who was a close personal
friend. Consult, also. Hughes, Loyola and the
Edurntinnril Si/stew of the .Jesuits (Great Edu-
cators Series, New York, 1892).

IGNATIUS'S BEAN, Saint. See Saint
Ignatius's Bean.

IGNEOUS ROCKS (Lat. igneus, fiery, from
ignis, Skt. agni. fire). Rocks produced as the re-

sult of solidification from a molten condition.
Such rocks include lavas which have been poured
out upon the earth's surface; the fillings of the
fissures, pipes, and other passages in the earth's
crust through which molten material was con-
ducted during its rise to or toward the surface

:

and the larger masses which consolidated at
great depths. The agents of decomposition and
disintegration of rock material and those of
transportation and degradation necessarily ex-
pose to view these several types of igneous rocks,
each of which possesses certain general and distin-
guishing characteristics. The most noteworthy
gener.al characteristic of the igneous rocks, when
xinmetaniorphoscd, is a massive structure with-
out lamination or bedding, such as is characteris-

tic of the sedimentary or clastic rocks on the one
hand ; or schistose structure, such as is developed
in the metamorphic rocks. Inasmuch, however,
as it has been shown that many metamorphic
rocks (q.v.) have been formed from igneous
rocks, it is clear that no sharp line can be drawn
to separate the.se classes on the basis of structure,

although in the main the above distinction ap-

plies.

Prominent among the textures characteristic of

the igneous rocks are the granitic, the porphy-

ritic. and the vitreous or glassy. The granitic

texture is crystalline throughout and consists of

an interlocking mosaic of the diflferent mineral
constituents, the nearly uniform size of the grains

indicating that the process of consolidation was
essentially an uninterrupted one. and that prae-

ticall.v the same conditions obtained during all

stages of the process. In this mosaic the mineral
constituents which first separated from the

magma have more or less perfect crystal outlines,

whereas those of later separation have irregular

boundaries because sufficient space was not avail-

able in which to build out their crystal faces.

The porphyritic texture, which is the next most
conunon among the igneous rocks, has crystals of

one or more of the mineral constituents of the

rock imbedded in a base or ground mass of smaller

crystals, or of rock glass. The crystals imbedded
in the ground mass are known as porphyritic

crystals or phenocrysts. It is generally supposed
that the phenocrysts were crystallized out of the

magma in a stage of the process of consolida-

tion earlier than that which produced the ground
mass of the rock, and as most igneous rocks of

porphyritic te.xture have been formed either at the

surface of the earth or at quite moderate depths

below it, it is supposed that the phenocrysts were
formed at considerable depths before the magma
rose to or near the surface. In the lavas that

fiow from Vesuvius, or from most other vol-

canoes, the phenocrysts may be picked out of the

still molten lava as it flows from the volcano.

The vitreous or glassy texture is one of com-
paratively infrequent occurrence, but is repre-

sented by obsidian (q.v.) and pitchstone. It is

now generally recognized that many igneous rocks

which have an entirely crystalline texture were
once largel.y composed of rock glass, which has

devitrified through processes of chemical altera-

tion and crystallization.

In addition to the above textures characteristic

of igneous rocks and dependent upon the state of

crystallization of the rock substance, there are

numy others. One of the most common observed

in lava (q.v.) is a peculiar crumpled lamination

ot the rock caused by the arrangement of mineral
constituents of unequal dimensions with their

longer a.xes parallel to the crumpled lines of the

texture. This fluxion te.xlure is conditioned by
the fiow of the lava, the crumpled lines indicating

the direction of flow. Other textures, as the

amygdaloidal, scoriaceous, and pumiceous, which
indicate different grades of cellular or porous
texture, are conditioned by the steam once held

in the lava and the opportunities for expansion

and escape of this steam as the lava approached
the surface of the earth.

In chemical composition the igneous rocks show
wide variation, though limits are set by the laws

of formation of magmas. No such limits are ?e*

for the clastic rocks. By processes of alteration

the igneous rocks change into the metamorphic
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rocks (as do nlsci the cinstic rocks), so tlmt no
Hhnrp line can be drawn to separate these great

divisions.

t;rcat dillieulties arise in the systematic classi-

fieation of ipiicmis ro<-ks. by reason of the many
ways in which it is possible to describe them, and
the varyin;,' iinpiirtanic which is attached to each

method; hence ^rcat iliircrence of opinion exists

nmiin<; petrojiraphcrs as to th<- best scheme to be

adopted. On the Continent of Kurope, and espe-

cially in tiermany. the inannci- of occurrence of

a ro«>k. whether as a boss or batholite (q.v. ),

as a dike (fj-v.). or as a sheet or flow, is given

the first importance; and the n<;c of the rock, once

considered paramnnnt, still retains its importance

in the secondary elassitication. In America opin-

ion seems to favor as bases of classification the

chemical eompiisiticm. the texture, and the min-
eral composition; but the future must 1k' awaited
before any classification free from serious objec-

tions is likely to be adopted. The almost hope-

less confusion of the schemes now in use is gen-

erally recognized. The reader is referred to the

folhiwing works, in which are given detailed de-

scriptions of igneous rocks. Consult: Kemp,
Uandbook of Hocks (New York. 1800) ; Rosen-
buscli, Mikronkopisrhr I'hiisiofiriiphie (/<r l/i-

neralicn und Heslriiw (Stuttgart. 1800); Zirkcl.

l.ehrhuch dcr I'ctrographic (l^ipzig. 1894) ;

Teall. Hrilish Petrography (London, 1888). See
Geoi.O(;y.

IG'NIS FATUUS, fnt'fl-fls (Lat.. vain fire).

A luiiiimius appc:iranec frequently seen in

marshy places, in churchyanls, ami over stagnant
pools. It generally appears a little after sun-

set as a pale, bluish-colored tiame, varying in

size and shape; sometimes it shines steailily till

morning, at other times disappears, and rcap-

jM'ars within abovit halflunirly intervals. It

floats in air at about two feet from the ground,
is sometimes fixed, and sometimes travels with
great rapidity. Many efforts have l>een made to

discover its cause; but .so varied arc its appear-
ances and so void of any common principle, that
these attempts have totally failed. Two of the

various explanations offered may be mentioned
here. The first is that t}ie ignis fatuus is due
to phosphuretcd hydrogen gas (PH-), which pos-

sesses the properly of ignitini; when.it comes
in contact with dry atmosplicrie air: the gas
would be generated by the decomposition of ani-

mal matter present in a marshy soil. The second
is that it is due to the combustion of methane,
or marsh-gas, CTI„ produced by the decomposition
of vegetable matter: but though this supposition
satisfactorily accounts for many appearances
connected with the ignis fatuus, the gas itself

is not spontaneously combustible, and an addi-
tional supposition becomes necessary to account
for its ignition. The probable conclusion is that
a nundier of phenomena, apparently similar, but
arising from dilTcrcnt causes, are aggregated
under the tenn ignis fatuus.

The appearance of ignis fatuus is not a common
phenomenon, and many distinguished naturalists
who desired to investigate it have never suc-
ceeded in finding it : hut it is not unfrequently
seen in the north of Germany, the swamp and
moorland districts in the south and northwest
of England, and in the lowlands of Scotland. It

is seen in the above places from the middle of

autumn till the beginning of November. In
former times the ignis fatuus, under the names

of Will-o'-the-VVisp, .Jack-a-lantcm, Spunkie, etc.,

was an object of superstition an.ong the inhabi-

tants of the districts where it appears, ami was
believed to be due to the agency of evil spirits

ntteiii[iting to lure travelers to tlieir destruction.

IGNOKANCE OF THE LAW. One of the

important maxims uf the eomnion law is igno-

rance of the law excuses no one. It is not, how-
ever, an aphorijim of universal application, nor ia

it to be pressed into the service of injustice;

neither does it warrant the presumption that
every one knows the law. There is no such pre-

Bunijjtion. It would be eontrarj- to conunou sense

and reason. Yet the rule that ignorance of law
shall not serve as an excuse for illegal acts or
omissions is common to all systems of law, and
is not only expedient, but necessary.

The maxim is of prime importance in criminal
law, yet here it has real or apparent exceptions.

If a pers(ui is indicted for hirciny be may show
that he honestly lu'licved the property to be his

own. although it appeared that this belief was
due to )iis ignorance of a rule of law which
vested the property in another. This results,

however, from the fact that he does not connnit

the crime of larcenj' "unless he intended to appro-

priate another [)erson"s ])roperty to his own use.

Had the indicted perscm l>een sued for con-

version by the true owner, his ignorance of the

law would have been no excuse. In the civil

action for conversion his motive, or intention, or

belief in taking would be innnaterial. One who
takes and uses property as his own acts at his

peril. So if a person enters into an honest and
fair contract he cannot, except in certain ea.ses

of fraud or deieit (q.v.). absolve himself from
its obligation by showing that he would not thus

have contracted had he known the rule of law
applicable to the transaction.

in general it may also be said that a person

who has paid money in ignorance of the law can-

not recover it in a quasi-contract action. This
means that no man will be permitted to exempt
himself from a duty, or shelter himself from the

con,se(iuences of infringing a prohibition imposed
by law, or acquire an advantage in opposition to

the legal rights and interests of another by pre-

tending error or ignorance of law, .See Mistake;
Qi:.\si roMit.xcT.

IGTJORAN'TINES (from Lat, ignomre. to

be ignorant), .\ religious congregation of men in

the Roman Catholic Church, associated for the

gratuitous instruction of poor children in sacred

as well as secular learning. See SCFIOOLS,

Brotukh.s ok the Cubistian.

IGORROTE, r'gorro'tft. A warlike people of

mixed Malay-Mongoloid blood, speaking several

dialects; chietly in Benguet Province, Luzon.

Also any wild Filipinos of Malay blood. Vari-

ants. Ygolot, Ygulut, etc. See PnitiPPiNE Isl-

ands.

IGOR'S (e'gorz) BAND, Song of (Russ.

Sfloio o jiolkii Igorere) . The only Russian poetic-

al mcmument, dating from the twelfth centurj'.

It recites the unfortunate outcome of the expe-

dition (118.5) of Tgor, Prince of Kovgorod-Syev-

ersk. into the countrv' of the Polortsy in Southern

Russia. The Prince was defeated and taken pris-

oner, but later he escaped with the help of a slave.

The poetic gems of the song are the lyric pas-

sages depicting the grief of Nature over the

Prince's capture; the lament of Yaroslavona, his-



IGUANAS AND OTHER AMERICAN LIZARDS

1. IGUANA (Iguana tuberculatal.

2. GREEN LIZARD lAnolis principallsl.

3. NORTHERN HORNED TOAD IPhyrnosoma Douglassll;

top of head and profile.

4. CHUCKWALLA ISau.-omalus ater).

5. LEOPARD LIZARD iCrotaphytus Wlsllzeni'.

6. DESERT LIZARD (Callisauruc draconoides' ; head and
hind limb.

7. GILA MONSTER (Heloderma horrldumV
8. COMMON HORNED TOAD (Phrynosoma cornutum).
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consort, on hearing of his fate; and the escape

of Igor. Tlie original nianu.script, discovered by
Wusin-Pushl<in and published in 1800, was de-

stroyed in the Jlosuou fire of 1812. The editing

was very poor, and another copy found in 1804

among Catharine 11. 's papers is hardly more sat-

isfactory. It has been an object of bitter con-

troversy, and a vast literature on the subject has

grown up. A translation by Wolfsohn in Schiin-

wissenschaftliche Lilteratur der liussen (Leipzig,

1843). and one with introduction and notes by
Paucker (Berlin, 1884), are verj' good.

IGRAINE, egran'. See Igeena.

IGITALADA, e'gwa-lil'oa. A city in the Prov-
ince of Barcelona. Spain, situated on the river

Noya, in a mountainous but fertile district, 46
miles by rail northwest of Barcelona (Map:
Spain, F 2). It was fonnerly a fortified town,
but its walls are now in ruins. It has manufac-
tures of cotton, linen, and other textiles. Popu-
lation, in 1900. 10.476.

IGUANA, ig-wii'na (Sp., from the Haitian
name, igoana, hiuana, yuana). A genus of trop-

ical American lizards, representing the family
Iguanidfp. of which there are about 55 genera and

TEETH OF AN lOCANA.

235 or more species. In external and internal

structure iguanas closely resemble the Agamidse
of the Old World and are distinguished mainly
by the pleurodont dentition. The tongue is thick

and villovis. .All the North American forms pos-

sess femoral pores, but few of the South Ameri-
can species have them. In habits also the Iguani-

d» closely resemble the Agamidae, save that there

are no flying forms to correspond with the flying

dragon of the Agamidae, while in America some
of the iguanas, such as Anolis, have digital ex-

pansions, and others are semi-marine, neither of

which conditions is met with in the Old World
family. The family contains several of the larg-

est lizards. Jlost of the species are arboreal,

but some of them live on the surface of the sand

and stones of the desert, and have a depressed

form. Several species live wholly, or almost
wholly, on vegetable food—the blossoms and
leaves of plants. For this reason the flesh of sev-

eral of them, especially of the genus Iguana, is

very palatable, is sought by the natives of Cen-

tral and South America as food, and is sold in

their markets in considerable quantity. One of

the species most eaten is Ifjuana tuberciilaia. a

repulsive looking lizard, with a high, dorsal,

fringed ridge, and a large dewlap (see Plate). It

basks on the limbs of trees during the warm
hours, and while thus situated seems rather in-

diflfcrent to the approach of man. It is fond of

music, and of ha\nng the body stroked. The na-

tives take advantage of these facts, and whistle

a lively tune as they approach, and when near
enough stroke the sides of the iguana with a stick

until they succeed in getting a noose over its

head. (Consult Belt, Naturalist in Xictiragua,

London. 1S88.) The natives also dig them out
of their bxirrows or chase them into trees with
dogs trained for the purpose. On the Galapagos

Islands there is a semi-aquatic genus, Ambly-
rhyuchus, whose species feed on seaweeds along
shore. This lizard is descriljcd in detail by Dar-
win, in chapter 5 of his Naturalist's Voyage
(London. 1860). There arc other species of the

same genus that live for months without water
by feeding on the succulent cactus. The great
iguana of Jamaica, with the prominent serrate
crest, is Vyclura loy/homa. In the Southwestern
United States, from western Kansas to southern
California and Mexico, dwell several genera of

green, dark gray, or brown iguanid lizards, such
as Uta, Holbwjokia (q.v. ). Cteno.saura, and Cro-
taphytus. (See CoLL.\REi) Lizard.) The large

genus Sceloporus (see Aixigatob Lizabd) ranges
not only over the western and central part of the

L'nitcd States, but in all the Eastern and Gulf
States as far north as New Jersey and Indiana.

Another widely distributed genus, Anolis, has
two representatives in the South Atlantic States,

popularly called 'chameleons.' (See Anolis.)
These lizards possess mimicry of color in a re-

markable degree, and have a considerable power
of changing their color. They are insectivorous,

and the wanton destruction of them is much to

be deplored, for in their native habitats they
are of considerable economic importance to agri-

culture. To this family belongs also the basilisk

of Central and South America, so named on ac-

count of its fancied resemblance to the creature

of fable. (See B.^.silisk.) It is a large, harm-
less lizard, found no further north than South-

ern Mexico. The family also includes those pecu-

liar, spiny, short-tailed, flattened lizards, known
a.s 'horned toads' (q.v.).

Consult: Boulenger, Catalogue of Lizards of

the British Mtiseum (London. 1885) ; Cope, Croc-

odilians. Lizards, and Hnakes (Smithsonian Insti-

tution. Washington, 1900) ; Stejneger, Death Val-

ley Expedition (Department of Agriculture,

Washington, 1893) : Kingsley (editor). Staiulard

yatiiral History, vol. iii. (Boston, 1885) ; Gadow,
Amphibia and Reptiles (New York, 1901). See

Lizard.

IGUANODON, Tg-w5n'A-don ( Neo-Lat , from
Eng. iguana + Gk. oiiowr, odous, tooth). A
genus (if ornithopod dinosaurs, found fossil in

Jurassic and Lower Cretaceous rocks of Europe.
Iguanodon is perhaps the first dinosaur brought
to light, for it was described by Mantell in 1S25
from specimens found in Kent. England. The
animal was 15 to 25 feet long; the head was large

and narrow, the jaws hea\'y and furnished with
numerous teeth of peculiar form that resemble
those of the modem American lizard iguana.

The anterior portions of the jaws are provided
with strong, horny beaks like those of turtles.

The fore limbs have four toes and a 'spur.' and
are much shorter than the heavy three-toed hind
limbs. The pelvis is elongated, and the tail

heavv-, and there is a ridge of strong vertebral

spines extending along the dorsal surface from
the neck to the middle of the tail. AH the bones

are hollow. Iguanodon was an herbivorous dino-

saur that walked on its hind legs, and sat on a

tripod formed by the hind legs and tail. aft*r the

manner of the kangaroo. It lived in great num-
bers in the swampy regions of England and Bel-

gium, and other parts of Europe during Jurassic

time, as indicated by the mode of occurrence of

its fossil skeletons, twenty-nine of which were

found at one time in Upper .Turassie sandstones

of the coal regions at Bcrnissart, Belgium.
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Iguanudoii lins not l)een found in the ^Icsozoics

of Anicrioa. where it is represented by slniihir

genera C'nniptnsaiinis, Laosaiirus, and Tlie»iK'-

siiis. A very instruetive aeeoiint of the discovery

and early liist<>ry of I<nianodoM. illustratinj; the

method by which frnffinentjiry material has after

careful work yielded valuable results, is to be

found in Mantell's I'ririfarlions and Their

Teachings (London, 1851). Si>e also Woodward,
Outlines of Vertebrate Pal(roiitoloijy for Students

of Zooloriy ( Camhridjre, 1898). See Campto-
SAi ms: lltNosAi RlA,

IHLANG-IHXANG, .^Uing'-^-'lang' (JIalay,

tlower of llowers). A strong and rich perfume
from a Malayan tree {Cananga odarata) of the

rustard-apple family (.lnoneir). The perfume is

distilled from a volatile oil yielded by the flowers.

I. H. N. CLUBS. Sec Lend-aHa.nd Clihs.

IHNE, .-'m. WiLilKl-M (l.S21-lil02). A <ier-

iiian liistoriaii, born at Fiirth, and educated at

Uonn ( IS-'iD^.S). He was private tutor in Kn^'-

land ( 1843-47). and returneil to l.iver|)Ool, where
he had charge of a school (lS49-ti3). after two
years' teaching at Ellierfeld. In 1803 he went to

Heidelberg, where he was nia<le professor in 1S73.

He wrote: Quwstiones Terentiana: (1843); lie-

searehes into the History of the Roman Coiislitu-

lion (1853); Plea for the Emperor Tiberius

I 1850) : a History of Home (1871-82). of which
the German edition was published later, and is

partly the work of Zumpt, and Early Rome
(1870).

IHBE, e're, Jouan (1707-80). A Swedish
scholar of Scottish extraction. He was born at

Lund, and educated at the I'niversity of L'psala,

where lie acquired a great reputation, and car-

ried off the highest honors. He subsequently

traveled in France and Kngland, was appointed

under-lihrarian to the .Academy of Sciences on
his return to Sweden, and rose through a variety

of offices to be professor of Ix^lles-lettres and
political economy (17481. Hire's principal work
is his (llossarium Suiogolhieum (1709), which

may he regarded as the foundation of Swedish

philologj-. It was published at the cost of the

State, which gave Hire .$10,000 to execute it.

His numerous academical disputations, amount-
ing to upward of 450, are still valuable, especial-

ly those on the Moeso-Gothic version of the Gos-

pels hy Ultilas.

I. H. S. See Abbreviations.

II KAMON NO KAMI, e-e kii'mfin no ka'm*.

or li Naosikk. Baron (1815-01). The Japanese
statesman whose wise and vigorous statesman-

ship led to the opening of .Japan to foreign na-

tions, and the establishment of friendly rela-

tions with them. He was the fourteenth son of

Baron li. of Hikone on Lake Biwa, and was born

of a line of ancestors known honorably in the

tenth eenturj'. At twenty-one. 7i went to Yedo,

and had his mansion within the inclosure of

Yedo Castle at Sakurada. or Cherry Field. In

18.50 he was made heir to the baronetcy, assum-
ing the highly honorable title of Kamon no Kami,
which gave him standing at the Mikado's court.

In 1853 the question of foreign intercourse, pre-

cipitated by Commodore Perry, divided the opin-

ions of the daimios. Although he shared with many
a feeling of hatred toward foreigners, li drew a
line of distinction between personal feelings and

• national interests, and declared himself to be in

favor of intercourse with foreigners, and of a re-

vival of the military spirit for national defense.

The Shogun lycsaila In-ing childless and in poor

health, the question of appointing an heir adiU'd

to the complication of the |H"riod. Pressed by
Townsend Harris (q.v. ) to sign the treaty whiili

he had negotiated, and which the Court in Kioto
opposed, tile Shogun had to face a crisis which ad-

mitteil of no delay. On .lune 4, 1858. two days
after the Mikado's refusal to approve the treaty,

the Shogun appointed li to be Tairo or Regent,

and on the 5th he was publicly installed, as the

virtual ruler of Japan, but acting in the name i<{

the Shogun. The Shogun lycsada died suddenly
August i5th, leaving no heirs. Carrying out his

master's wishes, li appointed Kikucliiyo, who sub-

sequently took the name of lyenioebi, the Prince

of Kisliiu, then a child of twelve, to be his suc-

cessor, and. takiiig the responsibility, in view of

the rapid approach of the squadrons of the Rus-

sians. British, and French after their victorious

campaign in Cliina. he signed the liberal treaty

drawn up by the Iniled States Minister. The
treaty with (Jreat Britain followed on August
20th and that with France on (Ictoljer 9lh.

The great daimios of Mito, Owari, and Echizen,

however, opposed bis nomine<- to the shogunate,

the two former daimios wishing also to ha»e

Echizen made regent. On the outbreak of the

long-gathering storm of op[>osition, li crushed

his enemies with a .strong hand, and dispatched

an embassy to the United States to ratify the

treaty. Among other triumphs he had the Prin-

cess Kazu, aunt of the present Emperor, be-

trothed in marriage to the young Shogun. and
they were married in Yedo in ISO). Before this,

on the 23d of March. 1801. a snowy day. while

on his way in his ]>alanquin with a large fol-

lowing of bodyguards to the palace in Ye<lo, they

were attacked by a band of eighteen assassins,

seventeen from Mito, one from Satsuma, all

of them Ronins. lu the fight which ensued

Baron li himself was stabbed, and his head cut

off and carried away to the castle town of Mito,

and there exposed on a pole. For years the name
li rested under a cloud. l)Ut it has been cleansed

by Shimada Saburo in hiii book Kai Koka
Shimotsa ("Opening of the Country, Beginning

and Enl"). which has been translated into Eng-

lish under the title of Agitated Japan (1896).

The man and the episode of his assassination have

given rise to a considerable body of native litera-

ture, anrl the episode is treated in fiction by A. C.

Maclay in .l/i(o Yashiki (.3d ed., 1899).

irWI, f-e'v*. The English spelling by many
voyagers of the name of a Hawaiian bird, other-

wise known as 'mamo' (q.v.), whose scarlet plu-

mage was used for the native feather cloaks.

IKAO, /i-ka'6. A famous summer resort of

.lapan. situated in the Province of Katsuke,

about 20 miles by rail from Takasaki, and 88

miles from Tokio! It is built on the slopes of

the Haruna Mountain, and is celebrated for the

picturesqueness of its situation as much as for

its two hot springs and rich vegetation. The
mineral springs have a temperature of 113" F.,

and contain iron and sulphate of soda.

IK MAR'VEL. See Mitchell, Donald
Grant.

IKUNO, ^i-ktMynft. A mining town of Japan,

situated at an altitude of 1200 feet, in the pre-

fecture of Hiogo. about 35 miles northwest of

Kobe, and 31 "miles by rail from Himeji. Its
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silver-mines, the second largest in Japan, are

run by the Government. Over 1500 persons are

employed, and the mines are worked day and
night. Besides silver they also yield gold. Popu-
lation, estimated at 3000.

ILAGAN, f-la'gan. The capital of the Prov-
ince of Isabela in Luzon, Philippines (Map:
Philippine Islands. F 2). It is situated in the
centre of tlie province at the confluence of sev-

eral streams, about .3.30 miles northeast of Ma-
nila. Its tobacco industry is important. Popu-
laliuii, ill 1898. over l:i.S(io.

ILANO, e-la'n6, or ILLANO. A Jloro tribe

on Illaiio Bay, Southern Mindanao. See Phii-IP-

I'lNE I.SL.\>rD.S.

ILCHI. el'che'. A city of the Chinese Em-
pire. Sec KnoT.\x.

ILE-DE-FRANCE, el-defraxs. The former
naiiie of Mauritius (q.v. ), an island in the Indian
Ocean.

fLE-DE-FRAUCE. One of the old provinces
of France, having Paris as its capital, and now
mostly comprised in the departments of Seine,

Seincet-Oise, Seine-et-Marne, Aisne, and Oise.

During the last century of the Carolingian dy-

nasty, the Ile-de-France was possessed by a race
of powerful nobles who took the title of Dukes of

France. One of the ablest of these was Hugo or
Hugues, sumamed Le Blanc, or Le Grand, who
for twenty years previous to his death (9.56)

virtually wielded the sovereign power under the

Carolingian kings Louis IV. and Lothair. His
son Hugh Capet eventually became the actual

sovereign. See Capetian Dynasty.

ILEO-C-ffiCAL (il'e-cj-se'kal) VALVE. A
valvular constriction that guards the passage be-

tween the large and the small intestine, at the

opening of the cjecum. It consists of a double
fold of mucous membrane, and is present in all

mammals except certain camivora.

IL'ETJM. See Intestine.

IL^EUS ( Neo-Lat., from Lat. ileos, Gk. ei?.c6g,

eileos, 'Ocbc, ileos, severe colic, from e[\eiv,

eilein, to roll up; connected with Lat. volvere, to

roll, Eng. icalloic) . A severe colic, due to intes-

tinal obstruction. Its svmptoms are pain, nausea,
and vomiting—which latter may contain feculent

matter—rapid and feeble heart, and collapse.

The obstruction may relieve itself, or if of me-
chanical origin, it may require operative inter-

ference to save life.

ITliEX (Lat., holm-oak). A tree often named
in the Latin classics, the evergreen oak or holm-
oak iQuercus Ilex). It is a native of most parts
of the south of Europe, and of the north of

Africa, and often attains large dimensions. Its

leaves are ovate-oblong, acute, leathery, hoary
beneath ; but they varj- much in some respects,

from the size of a sloe-leaf to that of a beech,

and from being very spiny at the edge to perfect

evenness. It-s wood is very hard and hea\'j',

tough, durable, and useful, particularly for

axles, pulleys, screws, and whatever is to be
subjected to much friction. The acorns are of

various quality, sometimes bitter, and sometimes
sweet and eatable. In modem botany Ilex is the
generic name of the holly (q.v.).

ILFORD, il'ferd. A town in Essex, England,
five miles southwest of Romford (Map: London,
D 9). Its modern growth and importance are

due to the photographic industry, the establi.sh-

nient of dry-plate works, and a paper-mill. I'he

erection also of the London County Coimcil's

Claybury Hall Lunatic Asylum, holding 2000
persons, has been instrumental in adding to the

jiopulation. The twelfth-century chapel of a
mediaeval hospital is of archipological interest.

The British Museum contains fossil remains of

mammoths discovered here. Population, in I89I,

10.900; in 1001. 41,2.50.

ILFRACOMBE, il'fhi-kiijm. A market-to«Ti,

seaport, and watering-place on the north coast of

Devon, England, finely situated amid picturesque

irregular hills, on an inlet of the British Chan-
nel, 11 miles northwest of Barnstaple (Map:
England, B 5). The harbor is formed by ram-
parts of rock, and furnished with a lighthouse

and a pier. It has excellent bathing facilities

which, with its fine air. make it a popular sum-
mer resort. Fishing and an active coasting trade
are carried on. It is an old town, and in the

fourteenth century was of considerable commer-
cial importance. Population, in 1891, 7692; in

1901, 8600.

ILGEN, el'gen, Kabl Da\id (1763-183J). A
German philologist and educator, born at Burg-
hclzhausen in Saxony, and educated at Leipzig.

In 1789 he became rector of the gymnasium at

Xaumburg; in 1794 professor of Oriental lan-

guages at .Jena ; and in 1802 rector of the Landes-
.schule at Pforta, where he labored with conspicu-

ous success for nearly thirty years. His main
works are: De Jobi Xatura atque Virlulibtis

(1788): Vrkunden des ersten Buehes Mosi-i in

Hirer Urgestalt (1798); Die Oeschichte Tobis

nach drei verschiedenen Orirfinalen iibersetzt

(1800) ; ffymni Uomerici (1796) ; Scotia (Irwco-

rum (1798) ; Opuscula Varia Philologica (1797) ;

and Animadversiones ad Vergilii Copam (1820).

Consult Xaumann. Ilf/eniaiia (Leipzig. 1853).

ILI, e'le'. A river which rises, under the name
of Tekcs. in the Thian-Shan Mountains, on the

borders of the Russian and Chinese empires, not

far from Lake Issyk-kul, flows at first in a north-

easterly and then in a westerly direction, passing

the town of Kuldja, and falls into Lake Balk-

hash in tlie Russian Central Asiatic Province of

Semirietchensk (Jlap: Asia. G 4). It is about

800 miles long, and is navigable from Kuldja.

ILIAC ARTERIES. The two arteries

formed by the bifurcation of the abdominal
aorta. The aorta ( q.v. ) divides at it-s lowest

point—which is usually on the left side of the

body of the fourth lumbar vertebra—into the two
common iliac arteries, which pass downward and
outwaid on each side to the margin of the pelvis

for about two and one-half inches, and then di-

vide into the external and internal iliac artery of

either side. The external iliac passes obliquely

downward and outward to the femoral arch, when
it enters the thigh and becomes the femoral

artery. The internal iliac is a short vessel,

about an inch and a half in length, which divides

into an anterior and a posterior trunk. The
anterior trunk divides into several branches,

which supply the bladder, the rectum, the genera-

tive «organs. and muscles both within and on the

outside of the pelvis, with arterial blood : while

the branches of the posterior trunk mainly sup-

ply muscles within and on the outside of the pel-

vis. The importance of the internal iliac artery
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in carrying <iii the circulation in uterine life is

nolioi'd in llic article Kottls.

IL'IAD. Sec lIoMFR.

ILIAD OF FRANCE, The. A name some-
times fiivfu to the Rumun de In Roue.

ILION, Il'lOn. A villufe'f in Herkimer County,
N. v., 12 miles east-soutlieast of Utica; on the

Mohawk Kiver, the Krie Canal, and the New
York Central and Hudson River and the West
Shore railroads (Map: New York, K 2). It has
a fine |>ublic library, with about 11,000 volumes.

Tlie manufactures include lirearms. typewriters,

bicycles, knit jinods, and cabinet and liling cases.

The waterworks and elect ric-lijiht plants are

owned by the municipality. One or two families

seem to have moved to the site of llion about
181C, but there was pro]H"rly no village here

until about 1828. It was incorporated in 1852,

Population, in 1890, 4057; in 1!)00, 51.38.

ILI'ONA (Lat., froniGk. JhSir/ . Ilionc) . In
Greek niytholo>,'j- the wife of Polymnestor, Kinf;
of Thrace. Slie was the daughter of Priam and
Hecuba, anil according to oni' legend brought
up her brother Polydorus. who had been com-
mitted to the care of Polymnestor. When the
latter, instigated by the Greeks, who wished to
exterminate the race of Priam, designed the
nurder of Polydorus, Iliona substituted his own
son. Deipihis. who was put to death instead.

ILI'ONEUS (Lat.. from Gk.'l\imtlr) The
son of Niobe. killed with all her other children.

He was praying, and .\polln would have saved
him if the arrow had not already been sent.

ILITHYIA, illthl'yA (Lat.. from Gk. EJXn
-9i'ia, UileHhi/ia) . The Greek goddess who pre-

sided over childbirth. 'Hie plural form Ilithyiic

is used in the Hind, but elsewhere only one god-

dess of the name is mentioned.

ILIUM. See Troy.

ILIUM (Lat.. flank). A portion of one of the

bones of the pelvis, the os innominatum. In
the undeveloped child it is a distinct portion,

which afterwards becomes united to the pubis in

front and to the ischium behind and below. It

is the hipbone or haunch-bone. See Pel\ts.

ILKESTON, IlTcfs-ton. A market-town in

Derbysliire. Kiigland. 10 miles northeast of Derby,

on an eminence in the valley of Krewash (Map:
England, E 4). There are maiiufaeturcs of

hosiery and lace, and coal and iron works in the

vicinity. The to\vn possesses a valuable medicinal

mineral spring and baths. It was known in

1084 as Tilehestune. It obtained a grant for a
market and fair in 1251, but was not incorporat-

ed l)efore 1887. It owns its gas, water, markets,

and cemetery, and maintains a sewage farm.
Population, in 1891, l!t,744; in 1901, 25,400.

ILKHANS, M-kilivz'. See Mongol Dynasties.
ILL.ffi'NUS (XcoLat., from Gk. lO.eiv. cilcin,

to roll closely). A fossil trilobile with smooth-
surfaced elliptical or rounfled carapace, found in

tlie Ordovician and Silurian rocks of most parts
oT the world. Sec Tuilohita.

ILLAMPU, f-lyam'poo. A mountain of the
.\lldes. Sec SoRATA.
ILLA-TICSI, e'lyft tf-k's* (Quichua, Eternal

Liglit ) . .\ name given to tlie supreme god of the
Peruvians. I'iracoeha.

ILLE-ET-VILAINE, M'A<v6'lftn'. A mari-
time department in the northwest of France, a
portion of the old Province of Brittany, lying
between the ICnglisli Channel and the Department
of Loire-lnferieure (Map: France, E 3). Area,
2699 square miles. Population, in 1890, 622,-

0,39; in 1901, 613,567. It is watered chiefly by
the rivers from which it derives its name—the
Vilaine, and its tributary, the Hie. The usual
grain crops are raised in sulTicient quantity to

meet the wants of the population. Flax and
hemp are extensively produced, and the cider of

this district is esteemed the best produced in the
country. Cattle arc reared in great numbers,
iron-mines are worked, and great varieties of linen
and woolen fabrics are manufactured. Rcnnes is

the capital, and Saint-Malo the principal seaport.

ILLEGITIMACY (from Lat. in-, not + fc-

ffitiiiiux. Ic'Lral. from lex, law). According to the
civil and statute law as found in many States,

the status of children born out of wedlock. In
England, children born out of wedlock have been
held as illegitimate even upon subsequent inter-

marriage of the parents; also children of the
deceased wife's sister h.ave long lieen considered
illegitimate. In Italy, much confusion has arisen

as to legitimacy, owing to the strife between
Church and State. It has been held that chil-

dren resulting from marriages which had been
solemnized by the Church only were illegitimate,

a civil marriage being necessary to give legiti-

macy to olfspring.

In \ew York the children of a man and woman
cohabiting professedly as husliand and wife have
been held to be legitimate. In France, where
informal imions are common, the same rule does
not hold. Children of such a union are considered

illegitimate. A great variety exists as to theorj'

and practice in difTcrent lands, and reference

must !)e made to special treatises on the subject.

Illegitimacy has lieen much discussed from three

distinct points of view—the moral, the economic,
and the legal.
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For the student of morals and social reformer
the causes and efTects of illegitimacy form the

leading points of obsen-ation. That the number
of illegitimates justifies consideration, the pre-

ceding statistics on the general situation may
give sufficient evidence.*

Of all subjects for statistical investigation,

illegitimacy presents perhaps the most didieul-

tics, owing to the lack of agreement among dif-

ferent legal authorities as to what constitutes

illegitimacy, and to the fact that it is a phe-

nomenon naturally subject to concealment. Com-
plete figures up to date cannot be secured ; it

appears, however, that in civilized lands children

born out of wedlock vary from 3 per cent, to 12

per cent, of all births. In most cases figures on
illegitimacy exclude still-births. Of the latter

the number equals about one-third of the ille-

gitimates.

Attempts have been made to demonstrate sta-

tistically the causes of illegitimacy, but with
little success. The study, for instance, of the
fecundity of women throws very little light upon
it. In Russia, in 1806, the number of births

to 10 marriages was 65, while the number of

illegitimates was only 31 to 1000 births. During
the same period in France there were only 27
births to 10 marriages, with 88 illegitimate births

por 1000. In Austria there were 44 births to

10 marriages, and 145 illegitimates per 1000
births, and England showed about 30 births to

10 marriages and 42 illegitimates to 1000. It

seems evident that the apparent strong tendency
to child-bearing cannot explain the phenomenon.
Equally uncertain is evidence gathered to show

that climatic conditions have any large part to

play. Tlie following table (for 1890) presents
some figures bearing upon the geographic distri-

bution of illegitimacy. The division of cities is

rnnglily made, those in the first column being
north of latitude 52° N. and those in the second
column south of latitude 49°:

Illegitimates Per 1000 Births
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the question of their connection with the people
who erected the great truncated pyramidal earth
mounds in the Mississippi bottoms, in the west-
ern part of the State.

The Illinois came early into relations with La
Salle (1670-82) and the French traders.

Through the influence of the Trappist monks
these tribes were held loyal to the French in

their wars with the neighboring tribes and after-

wards with the English.

At the close of the Revolution the United
States had great difficulty in subduing the In-

dians of this area. They now number 172, and
are situated on a reservation in the Indian Ter-
ritory.

ILLINOIS. 'The Prairie State.' A north-
central State of the United States, lying be-

tween latitudes 36° 59' and 42° 30' N., and longi-

tudes 87° 35' and 91° 40' W. It is bounded on
the north by Wisconsin, on the northeast by Lake
Michigan, on the east by Indiana, on the south
by the Ohio River, separating it from Kentucky,
and on the west by the Mississippi, flowing be-

tween it and Missouri and Iowa. Its greatest

length is 385 miles; extreme width, 218 miles.

Area, 56,650 square miles, of which 650 miles are
water.

Topography. The whole State lies within the
great prairie region, and has the physical ap-

pearance of a broad plain sloping slightly toward
the south and southwest. After Louisiana and
Delaware, it is the most level State in the Union.
The surface of the plain, however, is not so

monotonous as it appears on the map, being
broken by minor imdulations in a series of low
hills and broad hollows. In the extreme north-
west there are hills rising to an altitude of more
than 800 feet, but the average elevations range
from 600 feet in the north to 300 feet in the south.
The elevation of Chicago is 582 feet. With the
Ohio, Mississippi, and Lake Michigan on its bor-
ders, the State is well favored as to navigable wa-
terways. The minor streams, with the exception
of a few in the northeastern part, flow into the
Wabash, Ohio, and Mississippi. The largest of
these, the Illinois, has a course of nearly 500
miles, and can be ascended by small boats for a
distance of 250 miles from its mouth. It drains
central Illinois, receiving as affluents the Kan-
kakee, Des Plaines, Fox, Vermilion, Mackinaw,
Spoon, and Sangamon. Among the other im-
portant rivers are Rock River in the north, and
the Kaskaskia, Big Muddy, Little Wabash, and
Kmbarras in the south. Lake Peoria, in the
central par: of the State, is formed by a widen-
ing of the Illinois River.

Flora and Fauna. See paragraphs on these
topics under United States.
Climate and Soil. The climate is typically

tcmperale, the mean annual temperature ranging
from 47° to 54° F. The winters are somewhat
severe owing to the northerly winds, which have
an unobstn:cted sweep over the prairies. Vege-
tation starts in April, and frosts occur about
the middle of September. The average annual
ra infill is thirty-eight inches. The soil consists
of a. rich, warm loam almost free from pebbles,

and is mostly of glacial origin. An underlying
stratum of hard clay prevents the seepage of
moisture. On the river bluffs in the western
part a fine, sandy deposit, called loess, occurs
quite commonly, while the bottom lands have a
surface of alluvial silt. The soils are remark-

ably fertile and require little artificial prepara-
tion to fit them for the growth of cereals.

Geology and Mineral Resources. During
the Glacial period the area of Illinois was over-

run by the northern ice sheet, which spread out
a mantle of drift over the surfaqe, burying the
preexistent topography. Only where the rivers

have eroded their channels through this glacial

material do the underlying formations outcrop.
Silurian strata predominate in the northern part,
and Devonian and Carboniferous in the central
and southern parts. The coal-fields cover an
area of 37,000 square miles; the number of seams
varies from 7 to 12, with a thickness of 2 to 8
feet. The coal is bituminous, of Carboniferous
age, and is best adapted for steaming. The most
productive mines are located in Sangamon, Saint
Clair, Vermilion, Macoupin. La Salle, Grundy,
Williamson, and Bureau counties.

Mining. This industry is of little importance
when compared with agriculture and manufac-
turing. Nevertheless, the production of bitu-

minous coal has assumed enormous proportions.
Illinois ranks second among the States in the
amount of coal mined, and the output amounts to
nearly 10 per cent, of the total for the country.
The value of the annual output has increa-sed

from $10,000,000 in 1886 to .$28,163,037 in 1901.
Limestone is extensively quarried, the product be-

ing used for building and road-making purposes.
The value of the annual output for the last decade
has averaged about $2,000,000. Both of the
above products are procured from a number of

widely scattered points. The discovery and the
ruining of lead in the northwest corner of the
State played an important part in the early set-

tlement of the commonwealth. It is still mined
to a limited extent. Some zinc is also mined in

the northern part of the State. Fine clay and
other commercial clays are mined, and the manu-
facturing of lime and of cement are well-estab-

li-shed industries. The mineral waters of the

State are also of considerable commercial value.

Fisheries. Many of the streams of the State
abound in fish, which, though of little importance
compared with the total food-supply, are yet
worthy of consideration. German carp and buf-

falo-fish are commercially of most importance.
Twenty shipping points on the Illinois River re-

port the total value of fish caught for the year
1899 as $362,000. The protection and fostering-

of the fishing resources of the State are placed
lu'der the supervision of a State board of fishi

commissioners.

Agriculture. For several years following
1870 Illinois exceeded all other States in the
per cent, of its farm area, in the per cent, of

farm land improved, and the acreage in crops,

and at the end of the century was exceeded in

these respects by only one State—Iowa. Ac-
cording to the census of 1900, 91.5 per cent, of

the land area was included in farms, of which
84.5 per cent, was improved, each of these pei

cents, being the largest given in any Illinois cen-

sus. In the greater part of the State the soil is a
black loam of great fertility. The average size

of farms decreased gradually until 1880: since

then it has remained almost constant, being 124
at res in 1900. The per cent, of tenant-operated
farms is rapidly increasing, amounting in 1900
to 39 per cent, of the total number. The share
system of renting is most common. The products
raised are of great variety, but corn has alwaya
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boon predominant, tlie number of acres devoted

to its cultivation being twice that of any other

crop. For a luny time Illinois was the foremost

corn State, but in recent years that place has

b(en sun'endered to Iowa, while Kansas and Ne-

braska have each in occasional years had a

greater acreage. A very high point in the corn

production in Illinois was reached in the late

seventies, followed by a gradual falling off of

more than one third; it revived. Iiowever. in the

decailc ISllO-l'.tOO, the figure for the latter year

being the highest reached. In 1880 3,200,000

acres uniler wheat exceeded that for any other

State; but for the last decade of the century it

has averaged only a little over half that amount,

Bales, $14,477,813 l*ing received from the sale

of milk. Other cattle during the last decade of

the century have averaged a little less than

2,000,000 head, being less in the preceding decade,

but now giving the State about fifth rank. For
two decades hogs have exceeded 5,000,000 head,

Iowa being the only successful rival. Less atten-

tion has been given to sheep, which have decreased
in number more than half since 1870. Tlie State
ranks next to Missouri in number of domestic
fowls. The following tables, taken from the
census returns for 181)0 and I'JOO, show the rela-

tive importance of the ditferent crops and va-

rieties of farm animals, and the changes which
have occurred during the decade:

TEAJt
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{('ontintietl.)

County.

Ijikc
La»Alle

Lawrence
1^-
Livtn^ton
U)<;nn
McUuitotiKh..

Mcllonry
>lcl.eiu)

Macdi)
Miicoiipin. .

.

.MttdieKin

Marion
Munthall
>la!*on

.Matt^ac

Mt'Murd

MtTCcr
Monroe
MonlKomerj.

.

Moriraii
Moultrie

Onle
Peoria
I'erry

Plan
Pike

Pone
Piilutiki

Pnliiani
l{AiHlolph
Kiciiland

Kock Ii*land...

SI Clair
Seline
Sangamon
Schuyler

Scott
Shelbjt
Stark
Stephcson
Tazewell

Union
Vermilion
Wabash
Warren

Washington.

.

Wavne
White
Whiteside....

Will
Williamson...,
Winnebaco
Woodford

Map
Index.

D I

C «

E 5
c a
I>3
C S
B 3

D 1

C 3
C 4

B 4
D 5

C 5
f a
C 3
D «
C 3

B 3
B 5
t' 4
B 4
D 4

C 1

C 3
C 5
D 4

B 4

D
C 6
C 8
C 5
D5

B 9
B a
D «
C 4

B 3

B 4

D 4

V a
C 1

C 3

C 6
E 3
E5
B 3

C 5
D 5
D5
B 2

D2
C 6
C 1

C 3

County Seat.

Waukegan
uiiawa!

Ijtwrencuvllle....
[>ixon
Pontiac
Lincoln
.Macomb

Woodstock
Hloomington
D^'catur
(.'arlinville

Edwardsville

Salem
I^con
Havana
Metroi>olisCity...
Petersburg

.\le<io

Waterloo
Hillsboro
•lacksonville
Sullivan

Oregon
Peoria
Pinckneyville
.Monticello

PittsBeld

Galconda
.Mound City
tlenneoin
Chester
OIney

Rocif Island
Belleville

llarrisburg
Sprlngftelu
Rushville

Winchester
Shelbyville
'otiloii

Frecporl..
Peking

.loncsboro
Danville
Mount Carmel
Monmouth

Nashville
Fairfield

Carmi
Fulton

Jollet
Marion
Rockford
Eureka

.\re« In
s<juare
miles.

483
I.IM

T38
1,080
610
574

009
l.IM

fiC«

868
748

570
390
570
2«
314

558
385
TOa
56a
354

773
615
430
440
815

176
5K0
360

440
680
380
860
430

2.55

7K0
aoa
557
650

400
!K8
ais
540

555
725
512
700

KV,
442
540
536

Population.

1890.

24.23.-i

80,708

14.603
at', 187

88.455
25,489
37,467

26.514
0.3.0.31)

38.083
40.3HO
51,535

34.341

13.a';3

16,067
11,.313

13,120

18.545

12,M8
30.0M
32,636
14,481

38.710
70.378
17,.'>29

17.0112

31,000

14.010
ll.:i55

4.730
25.049
15,019

41,917
66.571

19,313
61.196

16,013

10.310
31.191

9,982
31. .3.38

29.5.'i6

21 ..549

49.905

11,866
21.281

19,202
23,806
a').i«B

30,854

62,007
22.226
39.9^)8

31,429

IMO.

34.504

87,776

16..52S

29.804
42.035
28.680
28,412

29.759
67,843
44.003
42.256
64,694

30.416
I8.:J70

17.491

13.110
14,336

20.945
1.1,847

.30.836

35,006
15,224

29.129
88.IW8
19.830
17,706
31,595

1.3.585

14.551

4.740
38.001

16,391

55.349
86.685
31.685
71.593
16,139

10,455
32.126

10.186
34.933
33,221

22,610
65.6:»

ia..')83

2:), 163

19,526
27.626
25,386
31,710

74,764
27.796
47,845
ai.aaa
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of great importance; but it is interesting to note
that wliile the production of these vehicles scarce-

ly increased at all during the decade, the produc-
tion of bicycles and tricjcles increased 82.3 per

cent, during that decade, and has become almost
as important. The production of bicycles and tri-

cycles in 1900 was about double that of any
other State. Of the manufactures dependent
more wholly upon wood, the most important is

furniture, confined almost exclusively to Chi-

cago, while planing-mill products and other lum-
ber and timber products are more generally dis-

tributed throughout the State. There are im-
portant manufactures depending largely upon
agriculture for raw materials. The most im-

portant of these are manufactures of liquor,

flouring and grist-mill products, glucose, cheese,

butter, and condensed milk. About two-thirds

of the total manufactures of liquors represent dis-

tilled liquors. Peoria leads in the industry, and
is the largest producer of fine high wines in the

United States. Tlie glucose plants of the State

make thirty-five distinct products directly from
com, and consume 20 per cent, of the corn crop of
the State. Chicago has become an important
centre for the manufacture of men's and women's
factorj-made clothing as well as of boots and
shoes, and has a very large printing and publish-
ing business. The manufacture of electrical ap-
paratus and supplies, although almost wholly the
development of the last decade, has become an
industry of first rank. The manufacture of musi-
cal instruments also experienced a verj' signifi-

cant gain during the decade. The greatest abso-
lute increase in the manufactures of the State
was made in the decade 1880-90. During the last

census (1900), however, the percentage of the
entire population engaged as wage-earners in the
industry was greater than in any previous census,

being 8.2 per cent., or 395.110 persons. It will be
seen from the table that the per cent, of increase

for the number of establishments is greater than
the per cent, of increase for the value of prod-

ucts; but in,a number of the more important in-

IXDC8TB1E8

Total for selected indQstries for State |

Increaae. 1890 to 1900
Per cent, of increase.

Per cent, of total of all industries in State
|

Slaughteri)ig: Total
j

Slaughtering and meat-packing, wholesale
{

Slaughtering, wholesale, not including meat-packing
j

Soap and candles
j

Leather, tanned, curried, and finished
|

Iron and steel
j

Foundry and machine-shop products
|

Cars and general shop construction and repairs by i

8team railroad companies I

Cars (rtteam railroad), not including operations of
j

railroad companies 1

Agricultural implements I

Carriages and wagons
j

Bicycles and tricycles j

Furniture, factory product
-]

Lumber and timber products
j

Lumber, planing-mill products, including saeh, i

doors, and blinds I

Liquors : Total
|

Flouring and grist-mill products
j

Cheese, butter, and condensed milk, factory product,
j

Glucose
.]

Clothing, men's, factory product
j

Clothing, women's, factory product i

Boots and shoes, factory product
j

Printing and publishing: Total
{

Musical instruments and materials : Total
{

Electrical apparatus and supplies
|

Clay products: Total
{
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dustries a very decided tendency toward centrali-

zation is evident. The ai-conipaMyinp table shows
the rehitive iin|iortan<'»' (if the leadiii}; imiiistrit's,

and the changes which liave d'curred iu the last

census j>eriod

.

Transportation and Commerce. The State
has water communication with the ^lississippi

Valley and a southern outlet to the Atlantic.

Lake Michigan, which touches the State at the

northeast comer, gives water communication with
Canada and the I-ake States, and an eastern out-

let to tlic Atlantic. The Illinois and Michigan
Canal, constructed from the lake to the head of

navi;;ation on the Illinois Kivcr, connects the two
water systems. The railroads are more numerous
and have a greater extent of txaek than those of

any other State. This is owing in part to the
favorable situation for commerce and travel, and
partly to the almost level surface of the land,

which reduces the cost of construction to the
lowest point. Chicago and Saint Louis are the
two focal points tor the railroads of the State;

indeed, most of the grand trunk lines of the con-
tinent converge at tlic furmcr place. The Illinois

Central, through the encouragement of extensive

land grants by the Government, was constructed

in 1850-51), and was the first line in the State.

The line still pays into the State treasury 7

per cent, of its gross earnings, being otherwise
exempt from taxation. The railway mileage bv
decades is as follows: 18G0. 2790;" 1870, 4283"-,

1880, 10,105; 1900, 10,814. There are about 20
miles for every 100 sqiiare miles of territory,

and about 2.'? miles for every 10.000 inhabitants.

In 1000 there were 11(> railroad corporations
having lines within the State. The number of

passengers carried during the year mentioned
was 42.153.000. the average distance lieing 24.12

miles. The tons of freight hauled amounted
to 88,307,000, the average distance being 116.C5
miles. Thus the great natural resources of the

State, together with its admirable land and
water facilities for transportation, and its cen-

tral location, give it a high rank in commercial
importance. Chicago is the great collecting and
distributing centre of the Middle West. Recent
improvement in the navigation of the Saint
Lawrence makes it possible for the smaller
ocean vessels to reach the Chicago port, and
though this is not yet considered commercially
practicable, it is confidently expected that further

improvements will result in the development of

a large foreign traffic directly with the Chicago
port. See Chicago.
Banks. In 1902 there were 276 national banks

in the State with a capital stock of .$44,030,000;

deposits, .'?238.450,000: cash, etc., $53,537,000;
and loans. .$282,007,000. The State banks num-
lered 100. with a capitjil nf .$20,840,000: deposits,

$2.32.72^.525: cash. etc.. $.30.,5,34,988 : and loans,

$171,201,512. The savings banks had deposits

of $80,251,287, the average deposit being $309.95.

In 1902 the private banks numbered 178, with
loans (approximately), $12,386,236; cash, $1,-

231,918: capital, $3,407,825; and deposits, $23,-

174.163.
Finance. On October 1, 1900, the outstanding

bonded debt of the State was $18,500. The bal-

ance in the treasury amounted to $2,017,900. The

Constitution prohibits the State from rendering

financial assistance to railroads, canals, or to

any corporation, association, or individual. A
similar prohibition is laid upon the local govern-

mental units, but thiH prohibition expressly ex-
cludes cases in which such action was authorized
prior til the ailoption of the Cimstilution. The
State delit must not exceed $250,000, unless per-
mission is given by direct vote of the iK'0|)le: the
jocal governments may not contract debts exceed-
ing 5 per cent, of their taxable property.
CoNSTITITION A.NU COVEBXMENT. The present

Constitution, which is the third for the State,
was adopted in 1K70. Amendments may l)e pro-
posed either by a convention called by a two-
tliiids vote of each House and authorized by
popular vote, or (with a restriction regarding
the numlter) merely by a two-thirds vote of each
House: in either ca.se the amendment, to l>e

binding, must Ik- ratified by a majority of the
votes east at a popular election. Manhood suf-
frage, with the usual restrictions, is the rule in
ordinary elections, but women may vote for
school officers. There is a primary election law.

Legislative. The Senate of .")1 members is

elected for four years, the House of Ucpresenta-
tives for two years. Three Representatives are
elected from each of the 51 Senatorial districts
The system of voting for Representatives is in-

tended to secure minority representation: to
each voter are allowed three ballots, which he may
distribute as he sees fit. Legislators receive
.$1000 for eacli regular session. $5 per day for
special or called sessions, 10 cents per mile mile-
age, and $50 for stationery, etc. Regular sessions
begin on the first Wednesday after the first Mon-
day in .Tanuary of odd years. Tlie capital is

Springfield.

ExF.cfTivE. A Governor, Lieutenant-Governor,
Secretary of State, Auditor, .Superintendent of
Public Instruction, and an Attorney-General are
elected for four years each. The Treasurer is

elected for two years, and is ineligible for the
next succeeding term. The (lovernor may veto
any bill or any item of an appropriation bill, but
his veto may lie overridden by a two-thirds vote
of each House. The Lieutenant-Governor, the
I'lesidcnt pro tempore of the Si-nale, and the
Speaker of the House are in the line of succession
in case of a vacancy.

.IiDiciAL. The State is divided into seven dis-

tricts, in each of which a judge of the Supreme
( ourt is elected for nine years; the judges choose
one of their number as Chief Justice. Inferior
appellate courts also exist. Circuit Court judges
are elected for six years, and two or more terms
of these courts must be held yearly in each
county. A county judge, a State's attorney, and
/•- clerk of the court are elected for four years in

each county, but the I>egislaturc may unite two
or more c<mnties into a district. Proliate courts

may be established in counties with a [lopulation

exceeding 50.000. There are aI.so justices of the
peace, police magistrates, and constables.

Local Government. Each county elects three
(Cook County, 15) county commissioners for

terms of three years. A county clerk, sheriff,

treasurer, and coroner are elected for four years,

but the sheriff and treasurer are ineligible for

the next succeeding term. A notable feature is

that counties may decide whether they will

adopt the township system; most of them have
adopted it.

The State has 25 Representatives in the Na-
tional House of Representatives.

^fiLiTiA. In 1900 there were 1.091.472 males
of militi.a age. In 1898 the National Guard of

the State aggregated 8,490 men and officers.
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Population. The Territory of Illinois in 1810 eentralization. Over 350 schools enroll fewer than
liad I2,2S2 inhabitants. The population of the 10 pupils each. Lack of funds necessitates short
State by decades is as follows: lu 1820, 55,211; terms and leads to the emploj'ment of mediocre
1830, 157,445; 1840, 47(i,183; 1850, 851,470; teachers. More than one-third of the pupils of

1860, 1,711,951; 1870, 2,530,891; 1880, 3,077,- the State are enrolled in ungraded schools. The
871; 1890, 3,810,351; 1900, 4,821,550. The rank lack of high schools in the rural communities,
of the State advanced from eleventh in 1850 or any provision for the payment of their tuition
to fourth in ISliO and third in 1890, which posi- in schools outside their district, prevents many '

tion it still holds. In 1890 it surpassed Ohio IDm .securing the advantages of a secondary
for the first time, and became the most populous education. In 1900 there were 1,588,000 persona
State west of the Alleghany ilountains. The between the ages of six and twenty-one. Of these,
greatest absolute gain was made in the last dec- 958,900 were enrolled in the public schools, the
ade of the century, the per cent, of increase average attendance being 737.570. The per cent,
being 20.0, as compared with 20.7 for the United of the children in daily attendance increased from
States. The earlier movements of population 01 in 1880 to 70.9 in 1900; and the average num-
into the State were largely composed of South- ber of days attendance increased during the
«rneis, who crossed the Ohio River into southern period from 91.9 to 123.3. There were also
Illinois, or were attracted up the Mississippi 142,496 children enrolled in 965 private schools.

River to the lead-mining districts in the north- The private secondary schools numbered 65, and
western part of the State. These, however, were tlie public high schools 321. The public-school
soon greatly outnumbered by immigrants from teachers numbered 26,303, of whom 6950 were
the Eastern States. Some of the public lands male. The average monthly salary of the male
^^ere still unoccupied when the great German mi- teacher was $60.34, and of the female teacher
gration to America began, and consequently a $52.45.
large number of Germans found homes within the The total cost to the State of the public schools
State, and Chicago has continued to be a Ger- and educational institutions was, in 1900, $19,-

ii:an centre. The German born are considerably 919.000. The income from the township school
more than twice as numerous as any other for- funds amounted to $900,000, while that from the
t'ign nationality, and constitute over one-third of county and State funds approximated $100,000.
the total foreign-born population. The Seandi- The average cost per enrolled child was $18.94.
r.avians came a little later, yet in time to secure The total permanent school fund now amounts
a firm foothold in the northern part of the State, to $17,429,000. Tlie largest items are, first,

The Irish element is much less prominent than school lands unsold and other lands of an estiniat-

in the Atlantic Coast States, but is about equal ed value of $9,571,000, and, second, the town-
to the Scandinavians in numbers. The more ship funds, being the net proceeds of the sale of
recent immigrants include a large number who the sixteenth section in each Congressional town-
are of the Slav or Latin race. The total for- ship, amounting to $5,923,000. The State educa-
eign-born population in 1900 numbered 966,747. tional system comprehends higher institutions of
The colored population numbered 86.677, of whom learning, of which there are five normal schools,

1503 were Chinese. The urban population equals located respectively at Charleston, De Kalb, Ma-
half the total for the State, and the gain during comb, Carbondale. and Xomial : an agriculture
the last decade has been wholly in the towns and and mechanic-arts school at Urbana; and a uni-
cities, the per cent, of gain in these being 53.2. versify also at Urbana. In few States has private
Sixty-six places exceed 4000 in number of in- initiative been more active in establishing higher
habitants. The density of population is 86 per schools of learning. Thirty-one institutions have
square mile, or more than three times that of the assumed the name of 'college' or 'university.' Be-
iiation as a whole. The male sex outnumbers the sides these there are a large number of profes-
females by 125,000. sional and technical institutions, more modest in

C{TIES. According to the census of 1900, the name, but equally well known. Cook County Nor-
oities having a population exceeding 25.000 are mal School is one of the best known in the" whole
as follows: Chicago, 1,698.575; Peoria, 56.100; country, and the University of Chicago (q.v.)

(.Hiincv. 36.252; Springfield, 34.159; Rockford. has attracted wide attention by its original fea-

31,051; East Saint Louis, 29,655; Joliet, 29,353. tures and the eminence of the "scholars who have
Relii;iox. Estimated upon the reported num- been called to fill its chairs. Among the best

her of church communicant.s, the Methodists known of the other institutions are the North-
about equal the Catholics in their adherents. The western University, the Armour Institute of Tech-
Baptists, Disciples of Christ, Presbyterians. Ger- nology, and the Rush Medical College, situated at
n:an Evangelicals. Congregationalists. Lutherans Chicago; Knox College, at Galeshurg; and II-

(General Council), and Protestant Episcopalians linois Vesleyan University, at Blonmington. Most
follow in importance in the order named. of the higher institutions are coeducational.

Education. In 1900 only 4.2 per cent, of the CiiARiT-vm.K Axn Pexai. Institutioxs. Tlie

population over ten years of age were illiterate, following is a list of the correctional and charita-

t.s compared with 10.7 for the whole country, ble institutions of the State, with their situations:

The free-school system dates from 1855. Rapid rorrectiou„l Situation
progress has been made in perfecting the sys- Pe„itentmrv (N-orthm.) luliet
tem, especially in lengthening the school year, Penitentiiiry (Southern) Chester
t iie average for recent vears having exceeded 1 .50 state Uef.inuatory rumlao

days. The power of the county superintendent
"Si^'" l™'""i! Sch.ol for Girls ueueva

has been increased so that he can supen'ise the Charitable

schools without restriction by the county boards. Illinois School for the Deaf Tacksonville

Great inequalities, however, exist throuchout the Ijistitution for the K.liicaiion uf tLe Bhii.l .lacksi.i.vhle

oi. X 1 i. Ai. • J r 1 i" A . Central IIOHpital for the Insane <lacKsonvilIa
fetate, due to the inadequacy of local taxes in sol.li.is' Orplians' Home Normal
many of the rural communities, and to lack of Aajluin tor Feeble-Jlimled Children Lincoln
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CliaritobleE.vennJF.ur loflrniury Chicago of tli> reeion in 1784, Jlassacliusotts and Con-

s..utli,.rn H<.n..t,ii t..r tlH. luBuue Auua "'WUeut gave up their rights in the following
Kimurii llimiMtuI (iir till- 1U8UUB Kankakee Vcur, and in 17H7 the region became a part of the

r;:^";^;:nli:^'rtf^Ld:;;;;::;:::::;::;::::::::;::;;:;i^;;^J
xonhwest Territory, uiuo ^va8 set oir in isoo.

A».vluihr..r Inmini-CrliuluulB Chi-«UT ''"'""iiii "1 lf'02, and Michican in 180;>: what
.s.iiiliiTB' Wiil.iBB' Hoiiu- WlliiiliiKtoD I'ciiKiincd was organized as Illinois Territory on
WfBt«rii Uu»|j1Ui1 for the Iiisaue Watertuwn I'l.l.riiarv ."i I80<» 'I'lie hrmtilitv of tho liKlinns
A»yluui (orlucurablo lu»ane South n..rtonvlllo

^ '"r"'''* •< !»"'• ^"e nostilitj ot the JnUians
prevented rapid settlement in the north. On

Tile average number of inmates in the chari- August 15, 1812, the garrison at Fort Dearborn
table institutions for the (wo years ending in (Chicago) was massacred. On August 18, 1818,
.June, 11100, was 9615. The ordinary exiwnse to the first Constitution was adopted. On December
the State for the last year was $1,410,000, being 3 Illinois was admitted into the Union with boun-
un average per capita cost (gross) of: $158.71. daries so extended to the north as to include the
The above charitable institutions, together with port of Chicago. Hy 1805 most of the Indian
the county jails and almshouses, and every asso- titles to land witliin the Territory had been
ciation receiving dependent, neglected, and delin- extinguished. There ensued a period of wild
quent children, are subject to inspection bj' the land speculation, marked by stupendous frauds,
fitate Uoanl of Charities, consisting of five un- The early immigrants, w ho came chielly from the
salaried members. While the board exercises a South, brought with them a decided predilection

great intluence its power is merely advisory, for slavery. The first Legislature jiassed strin-

and not executive. The paupers in the alms- gent laws to protect the few slaveholders in the
houses of the State in lilOO numbered nearly Slate, and from 1818 to 1805 a harsh code of
1)000. Of these, 3100 were insane. The county anti-negro laws, known as the 'Black Laws,' was
system of outdoor relief is in vogue, and as a in force. In 1824 an attempt was nuide to call

result the township oiricer distributes alms with a convention for the purpose of legalizing slavery
rather more generosity than judgment, making in spite of the ordinance of 1787, but the pro-

an average county expenditure of 20 cents per j<et was quickly and definitely defeated. The
capita, while in several counties the combined murder of Elijah P. Lovcjoy (q.v.), at .Mton,
outdoor and indoor relief consumes half the total in 1837, liowever, showed the persistence of a
county tax. In some respects the State has been strong pro-slavery sentiment. After 1820 the
exceptionally progressive. Especially noteworthy people were hurried into an unhealthy state of

is the establishment of a juvenile court in eoun- precarious prosix-rity. Banks were established

ties exceeding 500,000 population, and a system nt Edwardsville and Shawncctown, entirely on
of unsalaried parole ofTicers, the working of which paper credit, and an elaborate system of internal

has resulted in a large number of children being improvements was begun. .\s the northern part
cared for outside of prisons or institutions to "f the State, after the Black Hawk War, com-
which they would otherwise have been doomed, mcmed to fill up with immigrants from New
Reform methods have also been introduced in England and the Jliddle States, the process of

the jienal institutions, supplemented by a wise economic development was accelerated. The llli-

parole system. nois and Michigan Canal was begun in 18.34, and
Hi.STORY. In 1G73 Father Marquette ascended ""* •^"'"- "'l'' t''^ proceeds of the sale of public

the Illinois River, and two years later estJiblishcd '=""'* Ri^ntcd by Congress. The inception of

a Jesuit mission at the Indian village of Kas- o^l'^r public improvements was followed by a
kaskia. La Salle entered the river in 1679, ?*>"'<= >" '^42, when the State bank suspended

named it Illinois from the tribes inhabiting the specie payments. The people, however, recovered

legion, and built Fort Cr&vcetDur at the foot of 'P'iekly, and in 1S50 Congress ma<le an extensive

what is now called Lake Peoria. His explora- session of pid)lie lands to aid in the construction

tions were continued bv Tontv, whom he left "f "'e Illinois Central Railroad, an enterprise

behind in 1G80 when he returned to Canada, \\hich contributed greatly to the development of

Fort Saint Louis on Starved Rock was built in '^'•e State. In 1840 the Mormons, who had im-

1082, and between 1683 and 1600 French traders niigrated from Missouri and founded Nauvoo, be-

ostablished themselves at Kaskaskia, Cahokia, f^''"' to figure in the politics of Illinois. Wel-
and other Indian villages, though the actual e'uned at first, they became in the course of a
settlement of Kaskaskia, the oldest town in llli- ^erj- few years obnoxious to the mass of the

i.ois, probably did not occur before 1700. By inhabitants. Acting as a unit, under autocratic

1751 there were six important settlements within <lirection, they succeeded in obtaining exclusive

the present limits of the State. The French privileges from the Legislature. Their religious

showed a remarkable aptitude for controlling the practices jarred with the feelings of their neigh-

Indians and adapting themselves to their mode '^"""''; they were inclined to look upon Gentiles

of life. Intermarriage between French and In- ^^'ith superciliousness; they were prosperous,

dians was common, and ties of friendship were Bitter feelings led to hostile action in 1844. when
established which lasted after the power of Joseph Smith, founder of the sect, while in

France had passed away. Pontiac's rising pre- prison at Carthage on the charge of treason, was
vented the English for" two vears from taking nmrdcred by a mob. In the following year the
possession of the Illinois country ceded to them Mormons left Illinois. In 1858 occurred the great

in 1763. In general, conditions remained unal- contest for the United States Senatorship be-

tered after the English occupation, but many tween -\braham Lincoln and Stephen A. Douglas,
prominent French settlers fled from English rule At the outbreak of the Civil War Illinois was
to Saint Louis, Natchez, and other towns in the in an extremely prosperous condition. It pro-
vnllev of the Mississippi. In 1778-7fl a force of duced three-fifths of all the grain exported to
Vircinians under Georse Rogers Clark (q.v.) Europe, and was the second State in the Union
captured Kaskaskia and subdued the province, in railway mileaee. During the war the State
Virginia ceded its claims to the southern part readily furnished its quota of troops, sending
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260,000 men into the field. In peace, its pros-

perous development continued. In 1865 Chicago

had become the leading stock market of the

world, and a great grain centre. Legislation be-

tween 18G5 and 1885 was largely concerned with

corporations, and especially with the railroad

companies. The Constitution of 1870, replacing

the one adopted in 1849, forbade the creation of

corporations by special law. A State board of

railroad commi-ssioners was created to protect

the interests of the State against the railway

companies, and the Legislature frequently at-

tempted to fix a maximum for transportation,

and to prevent discrimination in rates. Between
1872 and 1875 the farmers of Illinois partici-

pated in the widespread Granger movement of

the time. (See Gbange.) On October 8-10, 1871,

a fire laid waste a large part of Chicago and
rendered 100,000 people homeless. The loss to

the city was estimated at nearly $300,000,000.

The action of the Jlayor in calling in the Federal

troops to preserve order during the excitement

following the calamity occasioned a bitter dis-

pute between that official and the Governor of

the State, who showed himself jealous for the

honor of the civil authority. A general feeling

of unrest found expression in 1885 and 1886 in

bitter strikes and bloody riots; in Chicago an
Anarchist crowd attacked the police with pis-

tols and dynamite. In 1893 the Columbian Ex-
position was held in Chicago. In 1894 a strike of

the employees of the Pullman Palace Car Com-
pany developed into a general strike of railway

men. Traffic in Illinois was almost suspended, and
in .June lawlessness broke out. Interference with

the United States mails led to the intervention

of the Federal Government. Chicago was occu-

pied by the Federal troops ; the leaders of the

strikers were arrested on civil process, and sen-

tenced to short terms of imprisonment for con-

tempt of court. The backbone of the strike was
thus broken. In national politics Illinois was
Democratic before 18G0. In that year it cast

its vote for Lincoln, and since that time it has
been consistently Republican with the exception

of the year 1892, when it voted for Grover Cleve-

land. In State politics the year 1857 is the line

of demarcation between Democratic and Repub-
lican ascendency.

The Governors of the State have been as fol-

lows :

TERRITOEIAL
Klnian Edwards 1809-1818

STATE
Shadra<>h Bond Democrat..
Edward Coles "

Kinian Edwards '*

John Reynolds •*

Joseph Duncan "

Thomas rarlio "

Thomas Ford '*

Augustus C. French "

Joel A. Matteson..

..1818-1822
.1822-1S26
.1826-1830
..1830-1834

.1834-1838

.1838-1842

.1842-1846

.1846-1853

.18531857
William H. Bissell Republican 1867-1860

John Wood " 1860-1861

Richard Tates " 1861-1865

Richard J. Oclesby " 186,5-1869

.John M. Palmer " 1869-1873

Richard J. Oclesby " 1873

John L. BeveridKC " 1873-1877

Shelbv M. Cullom " 1877-1883

John M. Hamilton " 1883-1885

Richard .7. Oclesby " 1885-1889

Joseph W. Fifer " 1889-1893

John Peter Alteeld Democrat 1893-1897

John Rilev Tanner Republican 1897-1901

Richard Yates ' 1901—

Bibliography. Breese. Early Hisiory of Illi-

nois (Chicago, 1884) ; Davidson and Stunfi, Com-

plete History of Illinois from 1G73-1S73 (Spring-

field, 1874) ; Wallace, History of Illinois and
Louisiana Under French Rule (Cincinnati,

1893) ; Moses, Illinois, Historical and statistical

(Chicago, 1893); Judson, The Government of

Illinois (New York, 1900) ; Mason, Chapters of

Illinois History (Chicago, 1900) ; Bateman and
Selby, Historical Encyclopwdia of Illinois (Chi-

cago, 1900).

ILLINOIS, Univtjisity of. The State Uni-
versity of Illinois, occupying a site of 600 acres,

between the cities of Urbana and Champaign.
It was chartered in 1867 as the Illinois Indus-

trial University, and assumed its present name in

1883. In 1870 women were admitted as students,

and now form about one-sixth of the whole at-

tendance. The university is divided into six

colleges: Literature and arts, science, engi-

neering, agriculture, law, and medicine, in-

cluding schools of library and science, art and
design, music, militarj' science, and peda-

gogy, and preparatory and graduate departments.
The State laboratory of natural history and the

LTnited States agricultural experiment station

for Illinois are departments of the university,

but have separate financial support. The schools

of pharmacy, medicine, and dentistry are situ-

ated in Chicago. The university owns valuable

collections in zoology, geology, and other depart-

nients, an art gallery, and an excellent collection

of historical portraits. The library contains

about 60.000 volumes, exclusive of special depart-

mental libraries. The university holds a summer
session of nine weeks designed primarily for

teachers. It maintains close relations with the

high schools of the State through a careful sys-

tem of inspection and accrediting. It has de-

veloped rapidly, and is constantly engaged in

scientific investigations bearing upon the inter-

ests of the State. In 1902 it "had 21 buildings,

300 instructors, and over 3200 students, of whom
about 1000 were in attendance at the under-

graduate college. At the same time its endow-
ment amounted to $645,000. its buildings and
grounds were valued at $1,175,000, and its an-

nual income, mainly derived from legislative ap-

propriations, was $780,000.

ILLINOIS AND MICHIGAN CANAL.
See Canal.

ILLINOIS COLLEGE. The oldest collegiate

institution of Illinois, founded in 1829 at Jack-
sonville, 111., in part through the efforts of the

Eastern organization known as the 'Yale Band.'
The curriculum is arranged on the group system,

with elective courses after the freshman year,

and leads to the bachelor's and master's degrees.

The college had, in 1902, 65 collegiate and 42
preparatory students and 18 instructors. At the

same time the value of its grounds and buildings

was $1.50.000. and its endowment $155,000. The
college library contains about 11.000 volumes,
supplemented by about 4000 volumes in the li-

braries of the literary societies.

ILLINOIS RIVER. An important tributary

of the Jlississippi. traversing the State of Illi-

nois (Jlap: Illinois, C 3). It is formed by the
junction of the Des Plaines and the Kankakee,
45 miles southwest of Chicago. It flows gener-

ally southwest, joining the Jlississippi near the

mouth of the Missouri. Its length is 500 miles,

and it is broad and deep, and navigable for

steamers 250 miles to La Salle, whence a ship-
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canal connects it with the south branch of the

Chicago River (q.v.), thus alToriliiif; iiiiintcr-

ruptcl water conimuiiicntioii lietwoen the (ireat

Lakes anj the Mississippi. The chief cities on

the river are Ottawa and IVoria.

ILLINOIS WESLEYAN UNIVERSITY.
,\ Methoilist Episcopal ei)IK'{.'e at lihiuiiiin(.'ton,

III. It was founded in 1S50, and eoniprise.s a

preparatory .school, a <olle{;c of letters, with four

parallel courses. cml)oil_vinjr the elective system,

and schools of law, music, and oratory. The de-

crees conferred in course are 1{..\., B.S., Ph.B.,

I.L.B., M..\., Ph.D.. and (he honorary degrees of

D.D. and LL.D. The total nunilH-r of students

enrolled in the university in lllOi was 1407. of

whom 141 were collegiati' and 478 non-resident

students. .At the same time the faculty num-
hend .'tti instructors. 'I'lic lihrary contains some
10.000 volumes. The university has an endow-

ment of $-200,000, an income "of $30,000, and
grounds and buildings valued at $150,000.

ILLITERACY (from Lat. illilcrntiix. unedu-

cated, from ill-, not + literalus, educated, from
litera, littcra, letter). The condition of one who
cannot read and write his own language. As
used in the Inited States Census, the term in-

cludes also those who can read but not write.

There are several methods of determining the

percentage of illiterates, and unfortunately the

\arious nations follow dilTerent plans. Some
slatisliiians prefer to base their estimates on

llie numlier of applicants for marriage licenses

who cannot sign their names. Most of the Euro-

]iean countries find the i)ercentage from the cx-

aminaticms of tlie recruits for the army and
navy, thus conlining the test to men of a certain

age. In the United States the census makes in-

quiry of each person, and takes his or her word,

there being no test of any sort. In all coun-

tries, children under a certain age are not in-

cluded, as it is not expected that they should

know how to read and write. The age taken
naturally afTects the percentage. The United
States does not count children under ten ; Italy

fixes the age at six. Naturally, the country

which best enforces compulsory school attendance
vill show the lowest peTcentage.

The report of the United States Commissioner
of Education for 1000 contains the following

table for the diflerent countries:

Percent.
Hungary 2H.1U

Oreece 30.00

Italy a«.30

Russia 01,70

Spain lis.lO

Portugal 79.00

.Servltt 80.00

Ilumania 89.00

Percont.
Germany O.Il

Swltierland 0.30

Scotland 3.B7

Hulland 4.00

France 4.yO

England 6.S0

IlelKlum 12.80

Iivlanrt 17.00

Austria 23.80

It is a iratter of regret that the United States

cannot stand at the head of this list, but the

census gives the percentage as 10.7. thus placing

the country between P^ngland and IVlgium. The
situation, however, is improving. The census of

1000 says: "Not only has there been an absolute

decrease in the number of illiterates since 1880,

although a much larger Indian population is

comprehended by the figures of the present cen-

sus than heretofore, hut the illiterate population

now represents less than one-ninth of the entire

population considered as compared with a little

more than one-sixth in 1880." That nuich re-

mains to be done is evident from the fact that

10.9 per cent, of the voters are illiterate. Of the
total number of illiterates, 15.5 per cent, could

read, but not write. The illiteracy of the whites
was 6.2 per cent., as compared with 44.5 per cent,

of the negroes. The native whites have a per-

centage of 0.2, as against 12.0 per cent, of the

foreign-born whites. It may seem curious that
whites of native parents show a percentage of 5.7

to l.G for whites born of foreign parents, but the
explanation is that a very large proportion of

the native born are living in country districts,

while whites of foreign parents are largely in the

towns and cities and have better school facilities.

This fact suggests a comparison of city and coun-
try. The rate of illiteracy among white males
over twenty-one years of age in cities of 25,000

and over, and for those outside the cities, is

shown for various parts of the covmtry by the
following table:

.Vnrth .\tlftntlc illvlslon.

South .Atlantic division.
Smith Central dlvlelon...
.North Central division...
Western division

In cities of
25.000

and over

6.8%
3.0%
S.4%
8.3%
1.7%

Out«Ide
the cities

7.3'-i

12.8r<>

12.«'i
4.6'/i

• B.0%

The high average in the Southern States is to

be explained by the lack of proper school facili-

ties in the rural districts. The illiteracy of the

negroes is very large, but is steadily decreasing.

The Indians show a percentage of 50.2.

Within the various Slates there is also great

divergency in the percentages, showing unequal

conditions. Taking one State from each division

of the country and showing the average illiteracy

of the white males of voting age, and also the

highest percentage in any county in the State,

gives the following:

Average outside cities

of •Ja.OOO
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hcterodoxos e»panoles (Madrid, 1880). (2) A
group of entlmsiasts and visionaries, known as

(Juerinets, in France about 1G84. (3) An asso-

ciation of mystics in Belgium in the latter half

of the eighteenth century. (4) A society to

which the name is now most commonly applied,

the Order of the Uhiminati. which was founded
at Ingolstadt on Jlay 1, 1776, and soon spread
over almost all the Roman Catholic parts of Ger-

many. Its founder at first called it the 'Order

of tlie Perfectibilists.' It owed its existence to

Adam Weishaupt, professor of canon law at

Ingolstadt, a man of superior abilities and much
benevolence, but deficient in practical knowledge
of mankind. Impatient of restraints imposed
on the luiraan mind, he conceived the idea of

forming an association which should consist of

the choicest spirits. labor for the' establishment
of the dominion of reason, and promote religious

and political enlightenment and emancipation.
Religious dogmas and forms of worship were
to be rejected, a system of deism was to be
propagated together with republican opinions.

The accession of Baron von Knigge to the new
Order, and the support which it received from tlie

Freemasons, led to its rapid extension. Weis-
haupt's knowledge of the Order of the Jesuits,

whose pupil he had been, led him to borrow some
of the methods of organization which had
proved so .successful in their hands for build-
ing up a strong and united system, though he
meant to use them for the most opposite
ends. His arrangements were calculated to place
the threads a'.l in one liand bv which the

on June 22, 1784, an edict was issued by the
Elector of Bavaria for its suppression, which was
followed by others JIarch 2. 1785, of a more
drastic character, and under the prosecution en-
suing the Order was suppressed. Weishaupt was
removed from his professorship. He returned
to Gotha, where he wa.s received and died as
Court Councilor, in 1830, at the age of 82.

Various other members were severely punished,
and the form of justice was not strictly observed
in the proceedings against them. Great im-
portance was at one time attached to the Order
of the Illuminati, whose secret influence was re-

garded as a principal cause of many of the
political events of the time of the French Revo-
lution. Consult KIoss, Bihliographie der Frei-

maurerei und der mit ihr in Verbindung gesetzteii

grheimen Gesellschaften (Frankfort, 1844).

ILLUMINATING. See JIaxusckipts, Illu-
MI.VATIOX OF.

ILLTJPI, il'lu-pl (East Indian name), IL-
LUPIE, ELLOOPA (Bassia longifolia) . An
East Indian evergreen tree. The bark is pre-

scribed in cases of itch; the gummy juice is em-
ployed as a remedy for rheumatism ; the leaves

and the milky juice of the immature fruit are

also used in medicine; the flowers, roasted or

boiled, furnish an article of food, and the seeds

yield a greenish fixed oil, known as illupi-oil.

ILLUSION (from Lat. illusio, mockery, from
illudere, to mock, from in, in -\- ludere, to play).
In general, a distorted or abnormal perception
(q.v.). The word is used in English psychology

^ 10 II

Fia. 1. ILLUSIONS OF REVERSIBLE I'ERflPECTivE (from TitflnMier, Esperinjental Psycbolof^y).

Notice that even while you loolc at the figures, without changing the position of the book, the tops of the figures
appear now awaj from and now toward jou.

holy legion was to be led on, as it was imag-
ined, to the benefaction of mankind. But, from
this cause, the dissolution of the Order soon
ensued. Weishaupt and Knigge, its two leaders,

quarreled with one another. The Order be-

gan to be openly denounced as dangerous, and

in two principal senses : ( 1 ) As the counterpart
of hallucination (q.v.), "an assimilation of an
hallucinatory character" (Wundt), a distortion

or misinterpretation of the contents of percep-

tion, due to an abnormal irritability of the sen-

sory centres of the brain-cortex. The distortion
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may take the form of subjective enhancement of

the intensity of stimulus, as when n penile

kniK-king at the <hior is taken for the growl of

thunder; it nuiy involve a qualitative alteration

of the stimulus, as when the monotonous sighing

of the wind is heard as anpelir niu-iio; or it may
consist in a fantastic modelinj,' and grouping of

the forms of perceived objects, as when a dimly

A

V

V

A

U

n

A^
V A

(—^')—c >—<^-^

Flo. 2. PCHnclEIlKUS BEVEBIIIILK 8TA1R KHiCRE.

The liKiire tluotuat<-« ii» .tou I'luk ut It. Ifiit ttrst .vou

Beem to be looking ot the top of the trfiida, the aiipenrume
Boon cbanges, 80 tbatyoueeem to see the underside of the

stairs.

.seen stone or tree-stump is regarded as a ghost.

Sane persons of imaginative disposition are lia-

ble to illusion, more especially at times of

mental stress or overwork; and, indeed, the

readiness with which we can find faces in the

fire and monsters in the clouds shows how short

is the path from normal to abnormal assimila-

tion. We reach the stage of unquestioned abnor-

mality with patients who interpret the half-

heard conversation of passers-by as threats di-

rected against their life, and see on the face of

every stranger an expression of disgust or con-

tempt or menace.

(2) In its second meaning, illusion is a per-

version of the contents of perception due to

structural or functional peculiarities of the

<->
> <o < ^^

\.

Fio. 3. TABiiBLE iLLCsioss OP EXTENT (frnm Sanford, Coarse Id Experimental
faycbulog^).

In A the space covered b.T the 8.dotH at the left seems greaterthan that between
the 8 and the one at tiie extreme ri^ht. In B the qnadrantw witti inscribed radii

appear greater than those that are empty. Tlie figures C and f) (Helmholtz's
Squares) have a slightl.v oblong appearance. Figure £ Is a variant of .\, the Illusion

being the reverse of that In A.

sense-organs. So far from being abnormal, this of circularity will

form of illusion is both natural and necessary, the circle seems

We speak of the perceptions as illusory' simply points where its circumference is touched by

Fio. 4. THEiRROw-oEAn Asn featheb ii.i.rsiox (from
Sanford, Course in Kxperimcatnt I'sycbology},

In the first row, the distances between the polnt« of tliff

aUKles are equal, and tlie 1st, M. Ith, Cth, 8th, and 10th to
11th nnd I'Jth vertical lines are all equal In length to
the distance between the points of the arrows, though they
do not appear so. In the second row of flgun-s the top
and bottom lines are all equal ; in the third and fourtli

rows the horizontnl. In the fltth row tlie vertical, and in

the sixth and seventh rows the horizontnl lines are ail

equal in length. In the last row the parts of the horizontal

lines marked off by the point* of the angles are all equal.

because they are of a char-
• acter different from that

which our previous knowl-
edge of the stimuli, or our
experience under other con-

ditions, would lead us to

expect. For instance, we
know that all four sides

of a square are equal. We
expect, therefore, that a
square will look as high
as it is broad. As a mat-
ter of fact, the perfect

.square always looks like

a rectangle whose vertical

dimension is somewhat
greater than the horizontal.

Again, we are extremely
familiar with the appear-
ance of the circle, which we
have seen in all sorts of

figures and under the most
varied comlitions. When,
then, we inscribe a square

in a given circle, we do not
expect that the appearance

be affected. In actual fact,

to l)e pinched in. at the
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the aniJles of the square, so that we perceive which should include the square. No one whose

not a circle at all, but four ares apparently be- vision is normal can escape these illusions; their

lono'ing to circles of less radius than the circle occurrence is, as we shall see, intrinsic to the

E
Fig. 5. CONSTANT illusions of extent (trom Titehener. Experimental Ps,rcbology).

The vertical dimensions appear to be greater than the horizontal dimensions of all the figures.

FiQ. 6. VARIABLE ILLUSIONS OF DiHECTios (A the Bering flpure, B Wundt's figure).

The parallel lines ab and cd in A seem to be nearer together at the ends than in the middle. In B the opposite ia
the case,
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Fio. 7. TARiABLE iLLrsioxs OP MBECTioNB (Ziillner's FlfTuree).

Id a the Tertica] Unee aad in n the diaKoual llDes Id the square do not appear parallel, tfaough thej are.

working of the eye as a 'space organ'; the per- later investigators; the one by Wundt (q.v.),

ctptions are illusory only in the sense that they who seeks, so far as possible, to account for the

conflict with our other knowledge, i.e. with the illusions in physiological terms (fixation and
verdict of the "mathematioar or 'measuring' eye. eye-movement) ; the other by Lipps (q.v.), who
The most important of these 'normal' illusions offers a 'mechanical a'sthetic' principle of ex-

planation. Lipps's theorj' is, in

brief, that we read into the lines

and figures in question forces and
counterforces, strivings and resist-

ances, akin to those which we ex-

perience in ourselves ; so that the
colunm 'seeks' or 'strives' to rise,

the horizontal line to stretch itself,

the circle to 'hold itself together,'

etc. We shall here give Wundt's
classification and explanation, on
the ground that, in matters of per-
ception, physiological conditions
must always have the priority over
|isychological.

The first group of geometrical
optical illusions contains (a) tlie

illusions of reversible perspective.

It is a familiar fact that many
outline figures—a bowl, an open
book, a cube, a stairway—will 'turn
inside out' in the ni.'st perplexing
way as one looks at them. Kven
two crossed lines, drawn X-wise
upon a sheet of paper, may be

made to take on the appearance of

a right-angled cross, seen in per-

spective, with either the lower or
the higher point of the line which
forms the horizontal arms nearer
to the obsen'er. Very little prac-

tice suffices to show that the direc-

tion of perspective depends here
upon the point fixated and the
course along which the eye moves;

the point of fixation is the point nearer the ob-

server, and jnovement of the eye toward a given
point brings that, in its turn, to the front of the
figure, (b) Next follow the illusions of extent,
variable and constant. A dotted line looks longer

Fio. 3. CONSTANT iLLrsios OF DiREmoN (Von ReckliDghaueen).

Look at the centre of the figure with one eye, and the lines will appear to
be perpendlcolar to each other and make squares.

are the spatial illusions of touch and sight. The
latter, which were first demonstrated by J. Op-
pel (1815-94) in certain simple geometrical fig-

ures, have been termed collectively, the geometri-

cal optical illusions. They are exceedingly nu-
merous, and explanations have been almost as than a drawn line of equal objective length, for
plentiful as illusions. Two attempts at syste- the reason that it offers more halting places as
matic treatment have, however, been made by the eye moves along it. Draw an outline square;
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then a group of horizontal lines, filling the same
area as the square; and then a similar group
of vertical lines. The horizontal group looks

I 1—

I

1 E II II

oAoO

Fig. 9. absociative illusions (from Sanford, Course in
Experimental Psychology).

For A and B see text. C and D show the same an^Ie
differently estimated. E and F are the same kind of
illusion as A and B. In G the circle surrounded by small
circles is the same in size as that surrounded by large
circles, though it appears larger.

higher, the vertical group broader, than the ob-

jectively equal square, for the reason, again,
that the grouped lines offer more obstacles to the
passage of the eye over the area of the figure.

One of the most disputed figures of this class is

the illusion of Miiller-Lyer, or the arrow-head
and feather illusion. Draw two vertical or hori-

zontal lines of equal length. Tip the two ends

D TfT^'

with oblique lines of the same length directed

outward (arrow feathers) ; the latter appears
considerably the longer of the two. Wundt's
explanation is that the inward-going obliques
offer a check to the passage of the eye along the
principal line, while the outward-going oblique*
favor a continuance of eye-movement. The con-

stant illusions of extent (due to asymmetries of

muscular action about the eyeball) are summed
up in a right-angled and equal-armed cross. The
vertical line in this figure seems to be longer
than the horizontal; the upper vertical arm
longer than the lower; and, in monocular vision,

the outer horizontal arm looks longer than the
inner, (c) Thirdly, we have variable and con-

stant illusions of direction. Draw a large out-
line square, marking in one of the diagonals, and
three or four lines parallel to the diagonal, at
equal distances on either side of it. Now pro-
ceed to cross-hatch the oblique lines, cutting the
diagonal with short vertical pieces, the two ad-
joining obliques with short horizontal pieces, the
two oblique lines next beyond these with verticais
again, the two next with horizontals, and so
forth. Notice that the parallel obliques no
longer look parallel, but appear to converge and
diverge alternately. The explanation of this and
similar illusions is that small angles are over-
estimated, and large angles relatively underesti-
mated; and the reason for such overestimation,
again, is that it takes more muscular effort and
energy to start a movement of the eye than it

does to continue a movement already begun. The
constant illusion of direction is that, under cer-

tain conditions of fixation, hyperbolas are per-
ceived as straight lines, owing to the concavity
of the retina. (d) There remains a group of

illusions which Wundt clas.ses as 'associative,'

i.e. as psychological, not physiological, in origin.

Flo. 10. THE STROBOSCOPE OR ZofiTROPE.
Looking at the figures through the slits in the rim. you

get. when the instrument is rotated, an effect similar to
and depending ou the same causes as that of the kineto-
acope.

of the one with oblique lines directed inward
(arrow-heads), and the two ends of the other

Fig. 11. AN ILLUSION OF MOVEMENT.
Move the figure around in a circle in its own plane, and

observe the apparent motion of the six out*'rdisk8 and the
central co^r-wheel. (From Sanford, Course in Experimental
Psycbology.)

If equal short horizontal lines are drawn, some
giouped closely together, and some widely spaced,
the latter appear longer than the former; the
length of the line is 'assimilated' to the size of
the interspaces. In the same way, if two broad
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Fig. 12. MIXED iLLi'HioNs (from Titchener. Experimental Peycbology).

In I compare the flirt? of lert-hunt) t-irele with liiiuT circle in iiiiiliilc flffure. alHO ouU?r clt^-le of middle flffur^ with
right-hand circle. In 2 the half of the altitude of an eipiitateral triangle that is nearer the vertex lookH (*hort«?r than
the other half. In :l the shorter parallel lines seem farther apart than the longer parallelH ilo (Wundtl. In 4 "the
dots are reallv at the level of the lower line, bnt seem a little too high, espeeiall.v when the figure Is held so as to make
the lines ohlhiuo" (Sauford). In 6 the middle sections of the five broken lines are all parallel, though they appear to
be otherwise.

and two narrow rectangles are drawn, of equal

lieight and separated by equal spaces, the space

between the larger rectangles will look smaller

than the space between the narrower; the inter-

spaces are differently estimated by 'contrast'

with the adjacent figures. (See Contrast.)
(e) Finally, we may, of course, have figures in

which several of the above-mentioned motives,

physiological and psychological, cooperate to

l)roduce the illusion.

We may further include under the general

heading of optical illusions: (1) the physical

illusions produced hy mirrors, lenses, prisms,

etc. (see Mirage; Refi.kction ; Refbactiox) ;

(2) the physiological illusions of color (see

ArrER-lMAGE; Contrast); (.3) illusions of

movement, such as, e.g. the apparent movement
of the moon vhen viewed through drifting

I'louds; and (4) illusions of distance. Under the

latter categorj' falls the apparent enlargement of

sun and niix)n when seen near the horizon. The
distance between the observing eye and the hori-

zon seems to be longer (owing to the haziness
of the air, the number of intervening objects,

etc.) than the distance between the eye and the

zenith. But if two objects subtend the same

visual anple (give the same retinal image) at
.different distances, the one which is farther off

must be largi-r than the other.

Touch, no less than sight, is subject to spatial

illusion. (a) If two compass points are set

down upon the skin, first on an area of greater

and then on an area of less sensitivity, the dis-

tance between them will seem to be greater in

the former case than in the latter. Give the

points, e.g. a separation that enables them to be
clearly perceived as distinct impressions when
they are set crosswise upon the skin of the upper
arm. Xow draw the compasses down the inner

surface of the arm. to forearm, wrist, and finger-

tips. The two parallel lines which they describe

will appear to converge and diverge upon the

regions of less and greater sensitivity. Or set

the points down, vertically, upon the upper and
lower lips, and draw the compasses outward,
toward the ear. The points seem to converge as
they travel over the skin, (b) Cross the tip of

the second over that of the third finger, and
place a marble or other small object between the
cros.sed tips. Since the two surfaces now stimti-

lated are never affected, in ordinary life, hy ona
and the same object, but only by two different
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objects, the single marble is 'felt' as two. This

illusion of localization is described by Aristotle,

in his tract On Dreams. (c) Draw a given

length of coarse thread between the finger and
thumb, at first slowly, and then more quickly.

The thread appears to be much longer in the for-

mer ca.se; the .separate 'pressure sensations have

a longer time in which to run their course un-

disturbed by subsequent pressures, and fullness

of sensation is interpreted as length of thread,

(d) If a point be moved over the skin at a uni-

form rate, it will seem to travel more quickly as

it crosses areas of greater sensitivity, and to

become slow again as it enters regions of less

sensitivity.

A striking illusion of temperature is described

by the English philosopher Locke (q.v.). Hold
tlie one iiand in a bowl of heated, the other in a
bowl of cold water. After a short time, plunge
both hands into a bowl of lukewarm water. This
will appear hot to the cooled, and cold to the

heated hand. The illusion is due to the pre-

ceding adaptation of the temperature-organs of

the skin. (See Cutakeous Sensation.) An
equally striking illusion in the sphere of kin-

a-sthetic sensation is afforded by the fact that a

small weight always appears heavier than a
larger weight of the same objective lieaviness.

Tlie smaller weight stimulates intensively a lim-

ited cutaneous area, with its underlying tissues;

the larger weight stimulates lightly a large area

of skin, and leaves the underlying tissues prac-

tically unaffected. These instances, which could
be multiplied almost indefinitely, show clearly

that the term 'illusion' implies nothing more
than a discrepancy between perception and ob-

jective measurement.
BiBLioriEAniv. For (1), consult Wundt,

Physiolofiische ['sychologie (Leipzig, 18!1.3). (See
Hallucination.) For (2), consult: Titehencr,

Experimental Psychology (New York, 1901);
Sanford, Course in Experimental Psychology
(Boston, 1808); Wundt, Die geometrisch-opti-

schen Tiiuschungen {"Leipzig, 1898) ; Lipps, /?««m-
(Bsthetik vnd geometrisch-optische Tiiuschungen
(Leipzig, 1807) ; .James, Principles of Psychology
(New York, 1800) ; Hoppe, Psychologiscli-physio-

logische Optik (Leipzig, 1881).

ILLUSION COMIQUE, eTu'zySN' kA'mek', L'

(Fr., till' comic illusion). A complicated and
improbable play by Corneille (163G) embracing
a comedy and a tragedy.

ILLUSIONS, Optical. See Illusion.

ILLUSIONS PERDUES, e'ln'zyON' par'di.i'",

Les (I-'r., Tlie Lost Illusions). A work in three

parts by Balzac (18.37-43), which earned the

hostility of the press by reason of its picture of

the feuilletonists.

ILLUSTRATED LONDON NEWS. The
oldest illustrated weekly, founded in 1842, by
Herbert Ingram.

ILLUSTRATION. A term generally used in

reference to the pictorial decoration and illustra-

tion of books. In the more usual sense, book
illustration is the addition to a book of pic-

tures (and indirectly of maps and plans) which
may aid in tlie riglit understanding of the text.

This sen'ico they may render in a serious and
almost scientific way by giving views of build-

ings, accurate drawings or other reproductions
of dress, portraits of individuals, copies of works

Vol. X.—31.

of art named, and the like, these being things
which are impossible to describe in words, and of

which a clear presentation to the reader is de-

sired. On the other hand, the illustrations may
also be merely extensions of the te.\t; thus, when
Cruikshank or Leech illustrates Oliver Twist or
Mr. Jorrock's Hunt, the description or narra-
tive passage of the te.Kt is in a .sense repeated
by the artist—a jiart of the story is retold in

line and light and shade.

A book consisting almost entirely of pictures,

or having those for its principal subject, cannot
be said to be an illustrated book. Thus the vol-

umes of the Paris Salon, with large photograv-
ures of the paintings and statuary of the year
with a te.xt which is rather perfunctory, or that
little volume which made the delight of school-

boj's fifty years ago, Mr. Jonathan Oldhuck,
or in more recent times, the albums of Caran
D'Ache and Foiain, or Howard Pyle's or T. S.

Sullivant's "Fables" are of this class. In the

one case the pictures are the book, and the text

is not absolutely needed; in the other ease the

pictures and the brief legends or the re-written

.Esop Fable a hundred words long, form together

a humorous study of which the picture ib much
the more important part. This is hardly illus-

tration. And in like manner when the pictures

drawn for a book are large, and few in number,
and are printed on separate plates and bound in,

they have less the air of illustration, and indeed,

serve less well their purpose as illustration,

than those which, being smaller, are inserted in

the text. The very admirable pictures by Alljert

Lynch given with the quarto edition of Maupas-
sant's Pierre et Jean, although spoken of with
great respect by excellent judges, and although
admirable compositions, are yet less effective as
illustrations than the le.'ss ]iretentious and really

less able drawings by Jlerbach. and others which

ore scattered through the duodecimo volumes of

Paudet's L'Intmortel or Bourget's Mensonges,

and immeasurably inferior to the roughly cut

headpieces by Meissonier in Les coyitcs remois.

From this point of view tlie famous 'vignettes'

of the eighteenth century illustrated books are

the least satisfactory of illustrations. They
render, indeed, a single scene or incident of the

story, but they are wholly unrealistic in char-

acter, the figures being posed without general

fruth of attitude or truth of gesture, and while

they are attractive and instructive as works of

the draughtsman and of the engraver's art. they

are also models of all that is to be avoided in

book illustration.

History. The history of illustration is hard
to treat as a continuous narrative. The Egj"p-

tian manuscript Books of the Dead contain

numl>ers of delicate and very ornamental paint-

ings, usually of small size and combined with the

text in an admirible way: and the paintings in

the Ani Papyrus in the British ^luseuni, and a

few otlier recently discovered manuscripts, have
larger drawings. On the other hand, we are

without any knowledge of Greek manuscripts
with drawings accomiianying them. Of Roman
Imperial manuscripts with illustrations there is

nothing known prior to the Christian epoch: but

the paintings which accompany the famous
Ccnrsis of the Vienna IVIuseuni and a very few
contemporary books remain to us. It is the

opinion of excellent critics that these monuments
of a decadent epoch will mislead us, if we try to
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judge from tlicni the character of work of the
earlier and better times; but those who urge
this may forjjet that one art continues to flour-

ish while others lapse. In the fourth century
t-eulpture had declined; but mosaic was just be-

j.'inning its magnitieent development, and the

most startling examples of Komuii vaulted con-

struction in solid mortar masonry date also from
that time. Moreover, the anliiiue look and tha

pagan spirit are still to l>e found in the Chris-

tian illustratioiLs of the fourth and fifth cen-

turies, whereas the Church has had its own way
with the niedia'val manuscripts of the eleventh
and twelfth centuries; and those of much earlier

date, like the Irish and the Anglo-Saxon, are too

barbaric to have any relation to this inquiry in

their paintings—whatever the illuminated page
may have of decorative ctTectiveness.

The mediaeval manuscripts combine illustra-

tion by me.ins of miniatures with the decoration

of the page in a very wonderful way. (See JIan-

l scRirrs, Ili-Umination of.) With the revival

of learning in Italy, the painting of miniatures
became very much more elaborate as an art, and
some of these miniatures of early time are fin-

ished pictures with background, distance, and
everything that a modern landscape or gonro
picture has, except ciust shadows. Kvcn the

shadows appear toward the close of the fifteenth

century, and with tlie shadows comes the end of

illumination considered as a separate art. The
famous lireviario Grimani is, however, without
shadows, and yet is dated at the very close of the

fifteenth century: and the borders which Albert

Diirer drew for the margins of the printed book
calli'd Maximiliiin's I'raycr BooA. and which were
executed in 1.515, have their elaborate groups of

bu?y little figures drawn without traceable or

outlined shadows, although the figures may be

partly relieved on a dark shading.

With the earliest printed books come the ear-

liest wood-engravings, which are of exclusively

artistic character. The Ihipnerotomachia of the

so-called I'oliphilo (Francisco Colonna), printed

in Host, has largo and very open drawings, some-
times filling nearly the whole of a small folio

page. The Epistles of Saint Jerome, of 1407, bas
a great numl)er of small illustrations, not larger

than a lady's visiting card, but full of character

and containing sometimes a dozen figures boldly

drawn and skillfully grouped. The several il-

lustrated editions of the Divine Comcdi/ of Dante,

of which perhaps the earliest is of 1497, have
woodcuts and illustrations also in outline. Dur-
ing the next century this same tendency to simple

nnd rather formal illustration, in outline except

for some arbitrary shading, continues; and it is

not to be doubted that the expectation was that

hand coloring would be called in to complete
these designs. Books, with their pictures elabo-

rately colored by hand, remain to us from this

epoch. In the National Library in Paris a spe-

cial permanent exhibition of these is maintained.
The constant reprinting of the early books tended
to preserve the abstract and simple character of

illustration, and it is not until the middle of the

sixteenth century, with the copper engraved
plates illustrating the different manuals of

sword-plny. and the delicate little woodcuts il-

Itistrating the Old Testament, and the "Dance of

Death" a.scribed to Holbein, that a freer style

is introduced. Entire freedom in draw-in:? for

wood - engiaving came slowly; even Albert

Dilrer's work is largely confined to outline, and
single plates of the "Apocalypse" and the "Life of
Mary" are found elaborately painted in water-
color, and touched with gold. Itut with the last
quarter of the sixteenth century complete light
and shade is sought for, as in the woodcuts
ascribed to Jost Amman, published by I'eyera-

bend of Frankfort, and those of Vecellia, dated
1590. In the seventeenth century were published
curious books of history and to|)ogTaphy, some-
times adorned with crowded battle pieces, or,

like the curious history of the wars between
England, France, nnd the United Provinces, with
views of sea-fights, minutely engraved on copper,
and effective enough in a black and crowded way.
One of these pictures shows the great fire of Lon-
don in lUGti. the book being printed two j-cara

later. The books published by .Matthiius Merian
of Frankfort with the admirable views of Ger-
man cities are of this time: and Wenceslaus Hol-
lar began his wonderful career of simple and
perfect work as an engraver in Merian"s employ.
Book illustration was, however, feeble during the
hundred years from 10.50 to 1750, and the French
Livres d Vignette mentioned above are remark-
able in spite of their inadequacy as helping to
restore the art. Wood-engraving was revived in

the course of the eighltvnth century, and as
early as 1775 Thomas Bewick produced his il-

lustrations of ,-Esop's Fables, and his natural
history books, the Quadrupeds and the Ilirds ;

the little narrative drawings serving as tail-

pieces to the chapters of the quadrupeds forming
the most important step in book illustration

which had been made for a century.

The great modern movement in book illustra-

tion begins about 1830 with the woodcuts made
for French classics, such as Moli^re and Bernar-

din de Saint-Pierre: and in England with the
earliest books illustrated by Cruikshank. The
work of Kowlandson. ending as Cruikshank be-

gan, must have influenced him greatly at first,

but Cruikshank soon worked out of the exag-

gerated and purely farcical manner which the
earlier artist retained to his death, and became
an excellent illustrator of books, keeping up his

full power until an advanced age. His work ex-

ists in great abundance in woodcut, and also in

a simnlc kind of etching, in which last process he
was followed and surpassed as to technical ex-

cellence bj' .John Leech.
For the important influence of the humorous

journals, see Caricature. The foundation of

I'uneh led to the creation of a whole school of

illustrators, and Leech, as a draughtsman for

wood-engraving, was the chief of Englishmen of

his time, keeping up his power till his death in

1S64. Richard Doyle and Hablot K. Browne
were his contemporaries; Du ^laurier and
Charles Keene. the latter one of the greatest

artists in black and white, were his successors.

All these men did much work in illustrating

separate books. The Frenchmen .Jean Francois,

Gigous, Tony .Johannot, Sulpice Chevallier (Ga-

varni) were their contemporaries in the French
world of books. Adolph Menzel, as being mainly
a lithographer, is less obviously an illustrator

of books; he is rather a painter who has made
many designs to a single general theme, like the

J/tfe of Frrdrrieh the Great—design? which have
to l>o published in large folios.

The book illustrations of the years since 185(>

are remarkable for the introduction of photo-
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graphic process prints (see Photo-Engraving) ;

but there has been also a notable rise and decline

of wood-engraving (q.v.). Colored illustrations

can be produced now at reasonable cost, and
seme of them are of great beauty. ( See Thkee-
CoLOB Peocess; LiTHOGKAPHr. ) Of decisive in-

fluence upon the development of illustration of

the present day are the numerous illustrated

magazines and newspapers in America and
Europe. See Pebiodicals ; Xewspapebs.
That form of illustration which is sometimes

called Extra Illustration or Grangerism (from
James Granger, died 1770, a celebrated print

collector ) is the insertion into a book of pictures

which did not originally belong to it. Thus, a
history or an historical novel may be illustrated

by collecting portraits of men famous at the
time dealt with in the book, and scenes of his-

torical interest previoush- drawn and engraved,
and these prints may be bound into the book
or simply laid between its leaves. In this way
a book of one volume may be extended to a
dozen ; and as some of the plates will be large, the
smaller ones are perhaps "inlaid," that is, their

edges fitted into a hole cut in a larger sheet of

paper, while the printed leaves are treated in the
same way, so that all the leaves of the enlarged
book may be of the same size. This proceeding
has been the cause of the destruction of many
valuable books, for a whole volume will be sacri-

ficed for the sake of its frontispiece or its illus-

trated title-page, or marred by the extraction
from it of one or two portraits.

ILLUSTRATION, e'lu'stra'syoN', L'. An il-

hi^tratod I'aris weekly founded in 1843, modeled
on till' lUunI rated London Sea-s.

ILLUSTRLERTE ZEITTJNG, M'loos'trer'te

tsi'tuong ( Ger., illustrated news ) . The oldest
German illustrated weekly, founded in Leipzig,

by J. J. Weher, in 1843.

ILLYR'IANS (Lat. lUyria, from Gk. 'UAupioi,

Jlli/rioi, from 'IW^pls, Illyris, 'IWvpia, Jllyria,

Illyria). A people of doubtful ethnic kinship, who
at the dawn of history inhabited the northern and
eastern shores of the Adriatic and the north-
western part of modern Greece. From this latter

region a migration took place at a very early
period across the Ionian Sea to the southeastern
corner of Italy. It seems on \he whole plausible
to regard the modern Albanians as the repre-

sentatives of the Illyrians. both in ethnology and
in language. See Albania ; Alb.^nian Language.

ILLYRICTTM (Lat., from Gk. •l\\vpiK6p,

llhiri!;on, from IXXip/s. lUyris, 'IXKvpia, II-

h/ria. Illyria). The Koman name of a country
whose limits in ancient times varied very consid-

erably. In the fourth century B.C. the Illyrians

inhabited the eastern coast of the Adriatic Sea
and adjacent islands, with the western parts of

Macedonia as far south as Epirus. Philip of

Macedon conquered the country as far as the
river Drilon (modern Drino), and thence arose
the division into Ilhiris Gra:ca and lUyris Bar-
bara, afterwards Komana. The former, now Al-

bania (q.v.), was incorporated with Macedonia.
Ilh/rix liarhnra or Romatia was divided into

lapydia, Libumia, and Dalmatia. The Illyrians

were miich addicted to piracy, which soon
brought them into collision with the Romans,
who waired a successful war against the Tllyrian

Queen, Teuta. in B.C. 229. About B.C. 16.S the

southern Illyrians became subject to Rome, but

the subjugation of the northern Illyrians was not
effected until the time of Augustus. Under the
Roman Empire the country of the Illyrians,

under the name of Dalmatia (in the wider sense),
formed the southern part of the diocese of lllyr-

icum, which extended as far north as the Dan-
ube. . It is represented in modern times by part
of Croatia, nearly all of Bosnia, Dalmatia, Herze-
govina, Montenegro, and a part of Albania.
Under Constantine the prefecture of Illyricum
embraced a great part of the Roman dominions
in Europe east of the Adriatic. A decree of Na-
poleon, October 14, 1809, organized the dominion
known as the Illyrian Provinces, erected out of
territories taken from Austria. It comprised
Carniola, part of Carinthia, most of Croatia,
Dalmatia, Istria, Fiume, etc. At his fall these

provinces were united as a kingdom to the Aus-
trian Empire, and some alterations were made in

its boundaries. The kingdom was divided into
the two governments of Laibach and Triest, Lai-
bach being the capital, which arrangement sub-
sisted till 1849, when it was subdivided, for ad-
mfnistrative purposes, into the duchies of Carin-
thia and Carniola, and the coast district, contain-
ing Gorz and Gradisca, Istria and Triest.

ILMEN, Il'men or e'ly'-ma-ny'. A lake in the
Russian Government of Novgorod, situated about
GO feet above the level of the Gulf of Finland
(Map: Russia, D 3). Area, over 350 square miles.

The banks are mostly low, and in some parts
marshy. Ilmen receives many streams, and dis-

charges its superfluous water into Lake Ladoga
through the Volkhov. The fisheries of the lake
are extensive, and exploited largely by artels

(q.v.). There is steam navigation during the
summer between Novgorod and Staraia Russa.

ILMENITE (so called from the Ilmen moun-
tains in the southern Urals), or Menaccanite.
A mineral with the composition (FeTi).O.. pos-

sessing a semi-metallic lustre, and a color rang-
ing from brown to iron-black. It occurs in

scattered grains and crystals as an abundant
constituent of certain igneous rocks, including
basalt, diabase, and gabbro, and of magnetic
iron ore. The proportion of titanium, which
varies within wide limits, gives rise to a num-
ber of varieties of ilmenite, such as kibdelo-

pliane, crichtonite, hystalHe. mohsite, etc. When
mi.xed with magnetite (titaniferous iron ore) in

any considerable amount it greatly lessens the
value of the latter for smelting purposes. 11-

nenite is found at various localities in Russia,
Ncrway, France, in the Adirondacks of New
\'ork, in Connecticut, ^Massachusetts, and in

Canada.

ILME'NItrM (Neo-Lat.. from the Ilmen
mountains in the southern Urals). A name given
to a nii.xture of columbium and tantalum, which
was at one time mistaken for an element.

ILOCANO, e'16-k.a'nA. A Malay people widely
spread in Northwestern Luzon, {laving distinc-

tive sjjeech. alphabet, and culture. See Philip-
pine IsLAMlS.

ILOCOS NORTE, Molcfts nor'ta. A Philip-

pine province occupying the northwestern corner

of the island of Luzon. It is bovinded on the

west and north by the China Sea, on the east by
the provinces of Cagayfln and Abra, and on the

south by the latter and Uocos Sur. Its area is

1873 square miles. It is traversed from north
to south by a chain of mountains rising in Mount
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Hurnay to a height of G300 feet, and covered
with forests producing rieh cabinet woods. As
the province is exposed in winter t« the north
winds, its climate is more tempered, and more
aureoable io foreigners tlian that of otlier parts

of the island. The province is well watered, the

principal river being the I'agsan or Laoaj;, and
the valleys are very fertile, prmlucing, besides

the grains and fruits of the temperate zone, a
line quality of rice, piwd cottxjn and tol>acco, and
sugar. Iron ore is abundant. The carabaos, a
species of ox or buflalo iwculiar to the Philip-

pines, is very numerous. The fisheries on the

coast are also very lucrative, and on the whole
the province is one of the best developed on the

island. Communications are good; a high road
leads through the province from JIanila, and a
railroad is projected from that city to l.aoag

(q.v.) , the capital. Ilocos Norte was united with
Uocos Sur previous to 1818, when they were sepa-

rated on account of their growing importance and
population. Population, in 1900, 156,700.

ILOCOS STJB, soor. A Philippine province,
situatcil in tlic northwestern part of the island

of Luzon. It is bounded on the north by Ilocos

Norte, on the cast by Abra and Lcpanto, on the

south by La Union, and on the west by the China
Sea. It i'i a narrow strip of rather low and
flat coastland with an area of 644 square miles.

It is crossed by the large river Agra, and a num-
ber of smaller streams; the soil is very fertile,

])roducing indigo, sugar, end cocoanuts, all of

which are exported. There are manufactures of

furniture and carriages, and the weaving of cot-

ton te.vtiles by the women in their homes is prac-

ticed all over the province. The towns are con-

nected by good roads, though most of the rivers

have to be forded, as there are few bridges. The
high road and projected railroad from Manila to
Laoag passes through the province. The popula-
tion in 1900 was 172,8.30. The capital is Vigan
(q.v.). See Ilocos Norte.

ILOH/O, e'W-elA. A province comprising the
southern half of the island of Panay in the Phil-

ippines and abo\it thirty, mostly small, outlying
islands, one of which, however, Guimaras, is 30
miles long by 10 miles wide. The area of the
province is 2(100 square miles, and its population
in 1!)00 was 472.7'J8. It lias a coast-line of 270
miles with numerous safe harbors and anchoring
grounds, among which those of Iloilo and Con-
cepcion are the most notable. The province is

separated from those of Capiz and Antique on the
norlh by a chain of rugged mountiiins covered
with forests, from which numerous rivers and
torrents flow to the sea. often bringing destruc-
tive floods. The climate, tempered by the con-
stant monsoons, is much more moderate and far
more healthful than that of Manila. The level

lands, which constitute the greater part of the
area of the province, arc very productive, all

kinds of tropical fruits flouri.shing; but the in-

habitants nre chiefly given to the cultivation of
sugar and tobacco. The chief manufactiiring
industry is that of textiles such as homespun
fabrics of sinamay. pifia, jusi, etc. Commercial
comnninication between the cities is easy and
regular, the roads being generally in good con-
dition. The greater part of the inhabitants con-
sist of tril)es of Bisaya.s. with many European
and Chine.se ^{es^izos, or half-breeds, in the cities,

and a few Negritos in the mountains. The Bi-

sayas were first converted to Christianity by the
Augustine Fathers in the middle of the sixteenth
century. The province sullered for a long timo
from the piratical Moros, and forts were built

here by the Spaniards as early as 1581. In 1010
an unsuccessful attempt was made by the Dutch
to capture Panay. At the end of the Span-
ish-American War in I8!)8 the natives were in

Cf niplete possession of the island, and showed
dftcrmined resistance to American authority.
Ca|)ilal, Iloilo (q.v.).

ILOILO. The capital of the Province of Iloilo

(q.v.), situated on the southeastern shore of the

island of Panay, on the strait separating Gui-
maras Island from the mainland (Map: Philip-

pine Islands, G !)). It has an excellent harbor,

and is, next to Manila, the chief commercial cen-

tre of the Philippines. Its chief exports are

sugar, tobacco, rice, cofTee, and dyownoils. and
it supports several industrial establishments,

among which are a machine-shop and a foundry.

It is irregularly built, but has a number of

])rominent buildings, among them a cathedral, a
seminarv. and several tiovernment buildings.

Population, in 1898, 10,400. In February, 1899,

it was bombarded and occupied by United .States

troops,

ILONGOS, t^-ldn'gfis. A town of t!ie Philip-

l)ine Nliiiiils. Sec lIiLOXcos.

ILONGOTE, e'16n-g«yta. A wild Malay peo-

ple, of JIcjMgoloid type, in Middle Luzon. See
PulLlri'INE ISLA.NDS.

ILOPANGO, e'lA-pUn'giV A lake in the Cen-
tral .\riiiiiiMM Republic of Salvador, situated in

a fertile and beautiful plain surrounded by high

hills, a short distance ea.st of the capital (Map:
Central America, C 4). Its water is saline and
sulphurous and unlit to drink, though it abounds
in fish. It is 10 miles long by 6 broad, and con-

tains a number of islets, of which one was rai.sed

to about 400 feet by an eruption in 1879-80, and
remains in the form of a volcanic cone.

ILORIN, t-\C,'Tf-n, or ALORI, i-lo'rf. The
capital of a British province of Northern Nigeria,

West Africa, on the Asa. a tributary of the Niger,

170 miles northeast of Lagos (Map: Africa. E 4).

Like Abeokeuta (q.v.), it was a municipal con-

federation of the Kingdom of Yoruba, established

for mutual protection. The town is surroimdcd
by a mud wall 12 miles in circumference, and has
several mosques, Jlohammedans predominating
among the heterogeneous population of natives.

It has an extensive caravan trade with Central
Africa, and numerous loc^al industries, including
wood-carving, potterv. and leather manufactures.
Population (estimated), in 1901, 50,000.

ILOW, 6'16. CiiRi.STi.\x. Baron (C.15S5-1G.14).

An Imperial general in the Thirty Years' War,
born at Neumark. He fought bravely under
Tilly at Stadtlohn (1023), and soon after was
transferred to Wallenstcin's army. lie easily

won tlie confidence of his general, and took part
in the intrigues which resulted in the break be-

tween Wallenstein and the Emperor. lie was
assassinated at the banquet of Eger.

ILSE, (-Vze, Princess. In German legend, the
daughter of the giant of the Ilsenstein. who
threw herself into the flood when parted from her

lover, and was changed into a water spirit.

IXtrS (Lat., from Gk. 'iPof). In Greek my-
thologj', the repiitcd founder of Troy. He was
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bom in Dardania, on Mount Ida, and was the

son of Xros, greatgiandson of Daidanus, and
father of Laomedon. In an athletic contest in

I'hrj'gia he received, as the prize of victory, fifty

youths and fifty maidens. In addition, at the

command of tlie oracle, a spotted cow was given
to him, and he was directed to follow her until
slie should lie down, and on that spot to estab-
lish a city. This spot was the hill of the Phry-
gian Ate, where he founded the town which from
his name was called Ilios, and from the name
of his father Troy. The Palladium came to him
there as a sign from Zeus.

ILYA MUROMETS, e-lyii' moo'r6mets ( Russ.,

Elijah of ilurom). The favorite hero of the
Russian bylina (q.v.), a representative of the
peasant class. The strongest of the 'younger
jialadins,' he spent his life in guarding his coun-
try against her enemies and in protecting widows
and orphans. In extreme cases only did he shed
blood. Usually the foe was frightened away by
the exhibition of Ilya's strength in turning some
mighty oak into splinters or some similar display
of jirowess.

IMAGE-WORSHIP. The use, in public or
private religious services, of graven or painted
representations of sacred persons or things, and
csjx'cially the exhibition of honor, reverence, or
worship to such representations. Under the old

law. because the Jews were constantly tempted
by the example of the surrounding idolatrous na-

tions, the strictures with regard to the worship of

images were very severe. There were image.s of the
cherubim placed in the Holy of Holies, however,
.so that such representations were not entirely

forbidden. There is no mention of the use of

images in public or private worship in the New
Testament, nor in the chronicles of the first cen-

tury of Christianity. They seem to have been
introduced very early, however, for TertuUian at

the beginning of the third century mentions the

image of the Good Shepherd as engraved upon
chalices quite as if this were and had been for

a long time a common practice. Crucifixes seem
to have been introduced very early; this is proved
by a graflito. often supposed to be a pagan carica-

ture of Christianity, probably of the end of the
second century, scratched upon the wall of a room
in the palace of the Ca?sars. (See Graffiti.)
It is a rude representation of a man standing in

the attitude of prayer, with outstretched hands,
before a grotesque caricature of the crucifixion,

bearing the legend 'Alexamenus worships God.'

The tombs of the Christians in the Roman cata-

combs, many of which are of a date anterior to

Constantine, frequently have graven representa-

tions of the dove, of the cross, of the symbolical
fish, of the ship, of Adam and Eve, of Moses
striking (he rock, of Jonah, of Daniel in the

linns" den, of the Apostles Peter and Paul, and
above all of the Good Shepherd. The chapels

of the catacombs are profusely decorated with
sacred representations, the age of which it is

not easy to determine with accuracy, though some
of them seem to come at least from the second
centurj'. After the condemnation of the Nes-
torian heresy in 430. statues and pictures of

Christ, of the Virgin Mary, and the saint.s were
ver\' commonly used in public and private reli-

gin>is services .nnd in churches and religious

edifices. As the mass of the people became
more ignorant in the sixth and seventh cen-

turies, certain abuses with regard to the venera-
tion of images in religious worship crept in.

These led to a reaction against image-worship
in the East, which culminated in the movement
known as iconoclasm, because it commanded the
breaking of images. The formal beginning of
iconoclasm was an edict by the Emperor Leo III.
(717-741), known in history as the Isaurian. The
exact terms, as well as the exact date, of the edict
are unknown, though Hefele places it in 72G. It
commanded the destruction of all pious images in
public places. The removal of a famous image
of Christ over the palace door caused a popular
uprising in Constantinople. In Greece and Lower
Italy the opposition to the edict was pronounced.
Tile Patriarch of Constantinople refused to allow
it to be put into force, and Pope Gregory II.

(715-731) condemned it. Leo persisted, however,
apparently influenced by the Caliph Yezid II.,

who set the example of destroying images in ac-
cordance with the Mohammedan religion. Saint
John of Damascus (died about 700). who lived
under the Caliph, wrote three discourses in de-
fense of the use of images for religious purposes.
Under Leo's successor, Constantine Copronymus,
a council confirmed the Imperial edict. Leo IV.
also upheld iconoclasm. Under his widow. Irene,
however, the second Council of Nica>a (787) re-

affirmed the orthodox views as to image-worship;
but succeeding emperors, except Slichael the
Stammerer (820-829), who tried to effect a com-
promise, were iconoclasts. On February 19,

842, Tlieodora, widow of Theophilus (829-842),
brought back the images in triumph to the
Cathedral of Constantinople. This date is kept
as the feast of orthodoxy. By an error the
acts of the Nieene Council were sent in a gar-
bled translation to Charlemagne. He objected
to their publication in his realm in the Libri
Carolini, now generallv considered authentic, sent
to Pope Hadrian L (7'72-795) about 793. The Xi-
ccne Council solemnly declared that the worship
to be paid to images is not true adoration, laireia,

which is to be given to God alone, but douleia,
or veneration. While the Greek verb -pncKvviiv,

'to worship,' is used, it is explained that it is

only in the sense of honoring because they repre-

sent God or His saints, and because the honor
which is given to images is referred to their
prototypes. \ATien the error of translation was
explained, the misunderstanding ceased to exist.

The Council of Trent reaffirmed the declarations
and distinctions of the second Nieene Council as
to image-worship, adding that there is "no virtue
in images themselves on account of which theyare
to be worshiped; that no petition can be ad-
dressed to them; and that no trust is to be
placed in them." The council advocates thS true
use of images, however, contending that they
are of great advantage especially for the rude
and unlearned, for whom they ser\e as memorials
of the sufferings and of the mercy of Christ, as in-

structive records of the virtues of the saints, and
exhortations to the imitation of their example
and as incentives to the love of God and to the
practice of piety. In certain parts of the world
there are in Roman Catholic churches images for
which there is a special veneration. It is well
understood that it is not because any virtue re-

sides in the image itself that it is believed that
prayers are more frequently heard when said be-

itore it, but because of the special faith and fervor

awakened by the traditions attached to it, and
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(he recorded examples of tlie effect of tl>e mercy
of CJod willi wliicli it is associnloil in the minds
of tlio fnitlifiil. In tlie Kastern cliurclies, cspe-

tiully the Hiissian, great reverence is |)aiJ to

|iriiit(>d pictures of llic saints, or representations

in relief, called icons. Every lionse has one or

more; and in the cliurclies the iconostnsis or

screen which separates the sanctuary from the

liody of the church is covered with tliein. Stat-

ues, except of the angels, are not used.

Tlie Kcfoniicrs generally rejected the use of

images as an unM-riptural novelty, and stigma-

tized the Catholic practice as superstitious, or

even idolatrous. The Zwiiiglian and suhseiiuently

the Calvinistic churches alisolutely and entirely

leiiudiated all use of images for the purpose of

worship. I^uther, on the contrary, while he con-

demned the Roman worship of images, regarded

the simple use of them, even in the church for

the purpose of instruction and as incentive to

faith anil devotion, as one of those iiuliU'erent

things which may be permitted, altlimigh not of

necessary institution. In the Lutheran churches

of Germany and the northern kingdoms, pictures,

crucifixes, and religious emblems are still freely

retained. In all wholly Protestant communions
images are entirely unknown, although their use

has been freely revived in the Anglican com-

munion of late years. Consult: l.iiiltke. Die
llildi rvcrrhruiKj uiid hildlichcn Unrstcllungni
in dm crslctt cliristlichcn Jiihrhiindirtoi ( Trci-

burg, 1874) ; Hcfele, Conciliciigcschichtc (7 vols.,

il).. 18.54-71): Kraus, Roma sottcrranea (ib.,

1870).

IMAGINARY POINTS AND LINES. In
analytic geometry, a point is said to be imag-
inary if one or more of its coordinates are

imaginary. K.g. the points of intersection

of the straight line a- = (i and the circle

a?' -|- y' = 4, found by solving the two equations,

are x = 6, y := i V — 2, and (F =: 6, y =
— 4 V — 2, the two values of i/ ( i.e. the ordinates

of the points) being imaginary, the points of

intersection of the given line and circle are said

to he imaginary. Similarly, the conjugate axis

of the hyperbola, (q.v. ) cuts the hyperbola in

two imaginary points. A line whose equation
contains imaginary coefTuients is called an imag-
inary line. K.g. the asymptotes of an ellipse or

circle are imaginary lines. Their equations may
be obtained from the equations of the curves
thus: l>et .r' -t- i/' = 0, then {x + yi) ix— yi\

^ 0, and X + yi =: 0, x — i/i = are the imagi-
nary asymptotes to the circle. Similarly,

+ ^- =
then

and
e+io^i-ro=«'

a ' b ' a b '

are the imagiDary asymptotes to the ellipse. All

of these imaginary lines have the real point
a; = 0. V = 0. See Contimity.
IMAGINARY QUANTITY. See Complex

NfMBER.

IMAGINATION (from T,at. imnginatio, from
imaginari, to imagine, from imago, image).
Taken in its broadest significance, thinking in

images. In this sense it is synonymous with

jiliantasy. Thus one may imagine a mountain,
the sound of llowing water, the fatigue of a

hing journey, the rhythmic march of an army, or

the articulatory •feel" of a word in the throat.

The piwcr to image, to imagine, is dependent,
first of all, upon past exiK'rience. An individual

born blind never has visual images; one born
deaf never hears words "ringing in his head.'

Moreover, the ability to image varies greatly
Inim individual to imlividual. Visual images
predominate in diie iniiiil, auditory in another,

tactual or motor in a third. See Mk.\iohv.

In a more restricted sense, iiiiaginalion covers

11 single class of mental images. In this sigiiiti-

<ance, "an imagination' is coordinate with a
'memory image' or an 'expectation image.' Taken
as clusters of sensations, these three classes of

images ar.; identical. They differ only in their

reference and in their setting. A memory imago
refers to some part of one's past ex|)i'rience (one
has a visual image of one's childhood home, or
an auditory image of a familiar piece of music).
Its function is to 'reproduce' the past. Similarly,

expectation images are set within the individual'a

e\|ierieme, but within the |iart that exists only
in anticipation. Their function is to connect
the present with the future. Finally, an iiiiagi-

nation has no direct connection with the course
of one's personal expcriemc. .\s one reads a
voluiiic of fiction, one may imagine scenes, voices,

movements, situations. The whole narrative is

held together by a succession of imaginations,
or 'imagination images,' as they might be called.

This is passive or reproductive imagination. Over
against it stands active or constructive imagina-
tion, an instance of which is furnished by the

artistic productions of the jiainter and the sculp-

tor. Between passive and active imagination
there exists the .same diirercnce as between mus-
ing and 'hard thinking,' In the passive type
there is a nucleus—e.g. the text of the novel

—

about which are clustered various near-lying

associations ; in the active type, images, more or
less discrete and unrelated, are brought together

and wrought into a systematic whole. The dif-

ference is rather one of degree than of kind.

-Active imaginations show greater selectiveness

;

a disjunction of elements succeeded by an aggre-

gation of those most fit to express some feeling

or idea. This is evident in a painting of natural
scenery, where the artist has modified nature to

suit his purposes.

.Tames Mill and Bain confine imagination to

those constructions which are produced under
the influence of emotion—e.g. ghosts and hob-

goblins evoked by terror, or the creations of the
poet and the musician. Sully, on the other hand,
makes it cover three distinct forms of mental
construction — cognitive imagination, practical

imagination (or invention), and aesthetic (or

poetic) imagination.
Consult: rtain, The Senxea and the Intellect

(London. 1888) : .lames. Principles of Psychology,
vol. ii. (New York. 1890): Sully, Otltlines of
Psycholnqt) (Xew York, 1891): Ambrosi, Psi-

cologia drlV immaginn:irme (Rome, 1898) ; Hoef-
ler, Psi/rhologie (Vienna, 1897).

IMA'GO. The adult, sexually mature form of
an insect which passes through metamorphoses.
See Meta.mori'iiosis.

IMAM, i^miim' (At. 'imam, leader, from
'omma, to lead, set an example) . The appellation
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given in general to teachers among the Moham-
jncdans, as loaders whose example is to be fol-

lowed. It is commonly employed to designate

any of the persons belonging to the Mohammedan
ulema (q.v.) or 'learned' body. They are distin-

guished from the laity by a turban somewhat
higher than usual, and are held in great reverence

by tlie people. Besides this general use, there

are also certain specific applications of the term.

Among tlie Shiites (i.e. the followers of ,\li) the

term imam is applied to the twelve legitimate

successors of Ali. Among the orthodox Moham-
medans the imam is properly the caliph, or leader

of the entire body of Mohammedans, but the name
is also extended to any authority whose views
on tlieology and law are followed. In the course

of time every Mohammedan community came to

have its imam, whose chief function it was to

lead the congregation in prayer. He takes his

stand in front of the group of worshipers, who
take up a position behind him arranged in fixed

rows and imitate the genuflections and attitudes

assumed by the leader in the course of the pre-

scribed prayers.

IMAMITES, e-miini'its. A Mohammedan sect

wlicise members recognize the twelve imams, de-

scendants of Mohammed's son-in-law Ali, whom
they consider the first real imam or caliph. They
are commonly known as Shiites.

IMAZIGHEN, e'ma'zp'gaN'. The designation

of all the Berber tribes of the Atlas Moun-
tains, in Algeria and Morocco, comprising the

KaVjyles, Shulluhs, and Haratin. The Kabyles,

wlio call themselves Imazighen, are furthest

north, and more mi.xed with Semites and Euro-
])oans; the Shulluhs (Shluhs) are to be found
on the northward sloping valleys of the Atlas

Mountains, while the Haratin Berbers are on the

southern slopes and mixed with negroes. (See

]\jVByLE; Shulluhs; Hahatin.) They are

Hamites fundamentally in blood, but have long

been accultured with Arab speech and religion.

Their mountain retreats have enabled the Ima-
zighen Berbers to preserve their ancient patri-

archal mode of life, so that many hundreds of

clans and families keep up their small organiza-

tions at the same time that they are united into

larger nations. A similar social structure exist-

fd in America, where, within the powerful con-

federacies and nations of Indians, were innu-
meralilc minor divisions.

IMBATTLED. See Embattled.

IMBECILITY (from Lat. imbecillitas, weak-
ness, from imf)('ci7/»s, weak). (1) Mental weak-
ness or defect. Imbecility and idiocy are compara-
tive terms. They are both states due to similar

])rocessps, consisting of imperfect development of

the brain, and due to congenital influences or
acquired injury or disease. (See Idiocy.) Thus
it is almost impossible to determine the dividing

line that separates an idiot from an imbe<'ilp, and
such differentiation may entail much study and
careful following of the mental development. In
general understanding, an idiot is unable to at-

tend to the simple primary aflfairs of his organi-

zation. An imbecile is able to attend to these.

At the other end of the scale the imbecile shades
into the normal average human mind by imper-
ceptible gradations, and it may be just as diffi-

rult to separate the imbecile from weak-minded,
dull, and stupid individuals as it is to separate
the idiots from imbeciles. There are large num-

bers of weak-minded, useless persons in every
ccjnununity who diller from the more robust in-

tellects solely in degree. But the more marked
and recognizable imbecility is characterized by
many of the following signs: The vacant expres-
sion, dull senses, small head, deformed body, vacil-

lating and restless gait; pendent, thrown back,
or agitated head; escaping saliva, limited and
infantile language. The ideas may be few, and
consist of mere sensuous impressions; the temper,
timid, facile, and vain; and the jjassions are
little susceptible of control. The all'ection has
been regarded as general, or involving the whole
mind; or as partial, when tlie intellect only, or

the .sentiments only, or a particular faculty, may
be feeble and ineducable.

(2) As a generic legal term, a weakTiess of

mind falling short of idiocy (q.v.) on the one
hand and full mental capacity to contract or to

distinguish between right and wrong on the other.

The victim of imbecility, using tlic word in this

sense, is not absolutely incapable of binding him-
self by contract or of committing crime. If his

weakness is taken advantage of by another, any
contract or conveyance so secured may be set

aside, but the mere fact that a man is of weak
understanding, or that his intellectual capacity
is below the average of mankind, if no fraud, or
no undue advantage be taken, is not of itself an
adequate ground to set aside a transaction. It

should be added that a lower degree of intelli-

gence is required for a valid will than a business

contract or conveyance. In various jurisdictions

imbeciles are more or less protected against the

fraud of others or their own acts of indiscretion

by placing them more or less under the control

of others, as in Scotland b.y interdiction, or by
the appointment of a committee or guardian.
See Interdiction; Committee; Guardian; also

see Idiocy; Insanity; Lunacy; and the au-

thorities there referred to.

IMBER, Naphtali Herz (18.5fi— ). A He-
brew poet and Cabbalist, born of poor parentage
at Flochow in Galicia. He received a thorougl

training in the Talmud, and after the age o'

fourteen led the life of a wandering scholar

visiting in turn Constantinople, Egj'pt. an."

Palestine. There he studied the Oriental Ian

guages, and especially Hebrew. From Palestint

he went to England, where he worked for some
time in collaboration with Israel Zangwill. In
1892 he came to America, and made his home
at different times in New York City, Boston,
Chicago, San Francisco, and Los Angeles. In
addition to many volumes of poetry and Cah-
l)alistic lore, he wrote extensively for the Hebrew
press. In his mastery of the ancient language
of the Bible he takes rank with the leading
scholars of Europe and America. His poetical

works in form and thought are modeled to a
great extent upon the songs of .ludah llalA-y

(q.v.), whose fervent love for and hope in Zion
Imber more than echoes. Among his works are:

Austria, a poem; The Mi/xter;/ of the Golden
Calf: The Ket/note to Mystic Science; The Treas-

ures of Ancient Jerusalem : The Letters of liahbi

Ahibah: The Education of the Talmuil. printed
by the LTnited States Government; Music of thu

Psalms. His "Hope of Zion" has become the
hymn of the Zionist party the world over.

IMBERT DE SAINT-AMAND. aNTiflr' d«
siN'ti'miiN', Arthur LfioN, Baron (18341900).



IMBERT DE SAINT-AMAND. 482 IMERITIA,

A Frent-li aullior, burn in Paris. Uv was privati'ly

t'dueatuil, studii'd law. luul after bfiii;; ailiiiilti'd to

|)raolioooiiti'ri"(l tlio tJovuriiiufiil sorvitv in tlic Dc-

partUKMit of Koreifrn All'airs. lien- liu rose tliruu<;h

the several ranks to the j^rade of Minister Plcni-

potentiar)' of the lirst elass in 18S2, and was as-

signed to special serviee in the eentral otliees of

the department in I'aris. lie is he^t known as

the anthor of an interesting and iHipuhir series

of hiofiraphieal and soeial studies of the women
of the French courts. The first of these, entitled

Lcs fcmmcs dc VcrsuiUcs (5 vols., 1873-79), cov-

ered the iK-riod from Louis XIV. to the close of

the ancirn rvgime ; the second, Acs femmts dcs

TuikrUs (.S? "vols.. 188l)-'J!M. be-ian with the last

days of .Marie Antoinette and concluded with the

women of the .Secimd Knipire. The series has been

translated into Kn>;lish unilcr the title of Women
of the frcnch Court. Among his other imblislied

works, some of which have also been translated

into Kn;;lish. arc: furlriiitx dc femmcs frantaisea

da X\ III. ct du XIX. siicle ( 1869) ; Les femtnea

dc la cuitr dcs dcrnicr.<< ^'alois (1872) ; Madame
dc (liiardin (1874) ; Portraits dc grandcs dames

(1875); La cour dc Louis .Will. (1891); La
courdc Charles X. (1891).

IMBIBITION (from I.at. imhibere, to drink

in. ficiiH III. in + hihcrr. for */)i6crc, to drink,

Skt. /*(}, to drink. Olr. ibi'ni. 1 drink). The phys-

ical process of swelling of .solids by the absorption

of liquid. It is exhibited most freely by orfranized

bodies, i.e. those formed by livinfi beinjis, which
have therefore a characteristic structure, but is

not confined to them. The swcllin<; depends on a

separation of the structural units of the body,

which are believed to be not it-s molecules, but

rather molecular complexes. Imbibition, there-

fore, difTers from solution in that the separation

of the particles is not so extensive, and when the

water is removed by evaporation or othenvise

they return to their ori^'inal relations, so that the

IhmIv retrains its jirevious form and structure.

After solution, on the contrary, the separated
molecules may rearranfre themselves completely.

In a normal condition all parts of plants hold
large quantities of water imbibed in their sub-

stance. Even in the walls of wood-cells, the least

watcrj' material, there is usually 50 per cent, of

water, wh'le in the protoplasm there may be as
much as 95 per cent. Indeed, the plant may he
considered as a mass of water held between the
structural particles of the cells composing it and
exceeding in volume the material by which it is

so held. This condition alone makes it possible

for plants to obtain materials from the water and
air about them. .S-e AnsoRiTiox, ix Plants.
The force of imbibition depends upon the sur-

face tension of the water and upon the relation be-

tween the molecules of water and those particles

of the swelling body whose cohesion is thereby
overcome. When a drj- starch-grain imbibes
water, heat is developed (on account of the com-
pression of the water) to an amount which indi-

cates (according to Rodewald) a pressure of

over 2300 atmospheres. Tlie force exerted by a
confined swelling body is at first enormous, but
becomes rapidly weaker as the particles are sep-

arated farther and farther. Correspondingly,
water is held loosely when abundant, but more
and more tenaciously when only a little is im-
bibed. Thus, when a bit of laminaria is com-
pletely swollen, water can be removed from it by

slight pressure; when it holds 170 per cent, of
water it requires a pressure of 10 atm.osphcrcB to
extract water; when only KH per cent, is present
a pressure of 200 atmospheres is needed. Appli-
cations of the force of swelling are made in split-

ting stone by wooden wedges driven in and then
wetted; in shortening ropes by wetting; in the
use of laminaria for surgical distension, etc.

The phenomena of imbibition alTord the chief

basis for theories concerning the molecular struc-

ture of organized bodies. iSee Coixoius.

IMBEIANI, 6nrbr;-:i'nf, Vittorio (1840-
S(i). .\n Italian poet and critic, born in Naples,
lie jiursued studies in the universities of Naples^
Zilrich, and Berlin, and took part in the cam-
jiaigna of 1859 and 18(i0. In 1884 he was ap-
jMiintcd to the chair of a-sthetics at the university
of his native city, but was then too ill to assume
the duties of this post. His political life was a
troublous one by reason of his excessively pas-
sionate nature, which was ever exciting the bit-

terest antagonism. Ah a litterateur he is best
known for his collections of popular tales and
verse, such as Canti poiioluri drilc provincic meri-
dionali (1871-72); IJodici eanii pomiglianesi
(1870); La norcUaja fiorcntina (1877), etc. A
nund)er of his poems are to be found in a eoUec-

(i<m entitled Esercizj di pro.iodia ( 1S74). .\mong
his critical works are some monographs on Dante
I'.nd the Fame usurpate (1877), in which he .seeks

to diinunstratc tliat (loclhe's I'uusI is a produe-
tiiiii (li\oi(l of all iiinit.

IKLBIIICATED SNOUT-BEETLE. A very
injurious weevil {Lpiewrus imbricattis) , which
damages many dilTerent kinds of garden vege-

tables and fruits, such as onions, radishes, cab-

bages, beans, watermelons, cucumbers, corn, beets,

and strawberries, by sucking the juices of the
loaves, stems, roots, or fruit. It also punctures
the leaves and twigs of the apple and pear. The
life-history is not thoroughly known, although
the eggs and young larvie found on the leaves

of the strawberry have been described by Chit-
tenden. The best remedy consists in spraying
witli a Paris green or some other standard mix-
ture.

IMBKOS, .'»m1)rr>s. A Turkish island in the
.Kgcan Sea, situated about 13 miles northeast
of Lemnos. .\rea, about 100 square miles. It

is of volcanic origin, rocky and mostly barren,
only a small part of its area being cultivable.

Population, over 9000. mostly Greeks, engaged
in fishing. The chief town is Kastron (Castro),
the scat of a Greek metropolitan.

IMEB, fe'milr', Epoi-ard ( 1820-81 ) . A French
painter, born at .Avignon. Though he received

no regular instruction, he became an excellent

landscape painter, particularly of scenery in

Middle France. His Eastern pictures are also

well known. Among his works are: "Rvca-
mores at Gizeh;" "Island of Philic" (18.57):

"Ruins of Crozant;" and "Oak Tree of Voul-
liers" (1873).

IMERITIA, e'm(^-rIsh1-4. Formerly an inde-

pciidint kingdom in Georgia (q.v.). now consti-

tuting a part of the Government of Kutais (q.v.)

in Russian Transcaucasia. Its history as an inde-

pendent country liegins toward the end of the fif-

teenth century. About 1730 it was occupied by
the Turks, who were expelled by the Russians in

1769. In 1810 it was annexed to Russia. The
Imcrs, or Imeritians, who number less than half
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a million, are one of the tribes belonging to the
soutliern or Georgian group of peoples of the

Caucasus. They are considered by Pantiukhoff

to be the purest representatives of the primitive
Georgian type. See Geobgians.

IMHOFF, em'hof, AiiAUE voN. See Helvig.

IMHOFFEK, em'hif-er, Gustav Melciiiob
( 15U;M651 ) . An Austrian Jesuit, famed as a
South American explorer. He was born near
Gratz, Styria, and went to Peru as a missionary
in 1(524. Twelve years afterwards he crossed the

Andes to the source of the Amazon, and was the

first European to leave upon record his explora-

tion of that stream to its mouth. His account
was published in two volumes in Madrid (1640)
and in London (1680), the latter edition called

A Relation of a Jotirney Along the River Ama::on.
Father ImholTer was head of the .Jesuit College at

Bahia, and the author of several treatises upon
tlic language, history, and customs of his adopted
country that were published by the Society of

Jesus twenty j'ears after his death.

IMHOOF-BLUMER, em'hof bloiymer, Feied-
Eicit (18.38— ). A Geniian numismatist, known
as an authority on Greek coins. He was bom at
Wiiiterthur. became interested in numismatics
when he was a boy, gave up the business career

planned for him, received a classical education,

and amassed a valuable collection of more than
twenty thousand ancient Greek coins, bought
in inOO by the Eoyal Numismatic Cabinet in

Berlin. The great work of the Prussian Academy
of Science, Die antiken Mii»~en Nordgriechenlands
(ISilO sqq.), was undertaken at his instance;

and in 1901 he gave to the Academy the sum of

one liundred thousand francs for the promotion of

the science. He wrote: Zur iliinzknnde nndPaliio-
graphie Bootiens (1871): Die Miinzen Al-arna-

niens (1878); Portriitkopfe auf romisclien

Mtinzen (2d cd. 1893) ; Portriitkopfe auf antiken
Miinzen hellenischer und hellenisierter Viilker

(1885): Ziir Miinzkunde Grossijriechenlands

(1886) ; Tier- und Pflanzenbilder auf Miinzen und
Uemmcn, with Keller (1889); Lydische Htadt-

mihncn (1897); and Kleinaaiatische Miinzen

(1901 sqq.), as well as the great illustrated

works. Monnaies r/reeques (1883) and Griechi-

sche Miinzen (1890).

IMHOTEP, emhn'tep. An Egyptian divin-

ity, identified with ^Esculapius ; the son of Ptah
and Sckhmet, who with Imhotep formed the

triad chiefly honored at Memphis.

IMITATION (Lat. imitatio. from imitari, to

imitate). The repetition of any thought or act,

or the' copying of any example or model. The
example or model is a stimulus which sets up
nervous reactions that result in more or less

nearly perfect repetition or d<iplieation. The
repetition may be by one's self of one's own
tlioiiglits or acts, as when a child, having learned

to pronounce a new word, says it over and over;

or it may be repetition by one person of the

example or copy set by any other person. Imita-
tion may further be subconscious, and due largely

to suggestion, as it sometimes is in the behavior
of crowds, or it mav be clearly conscious, as it is

in learning to write or to draw. The phenomena
of imitation are of great importance in educa-
tion, in the theorv of art. in ethnology, and in

.sociology. Froebel and Preyer especially have
treated of the educational aspects. The discus-

sion of imitation in art dates from Aristotle.

In etlinology imitation is the key to an under-
standing of magic and primitive religion. The
savage believes that he can reproduce or control
desirable conditions by imitating them. In fish-

ing he puts a bit of wood cut in imitation of a
fish into the stream, to attract the fish that he
would catch. In hunting he dresses in imitation of
his prey. To his enemy he aims to bring death by
sticking an image of him full of thorns, or by
filling it with poison. The whole investigation
and literature of this subject the reader will
find opened to him in Skeat's Malay Magie and
Frazer's The Golden Bough. Imitation as a
social fact was shrewdly commented on by Bacon
in the essays, but the first writer to deal with it

in a systematic way was Bagehot in his most
thoughtful and suggestive Physics and Politics.

The 'crust of custom,' which characterizes
primitive and unprogressive communities, was
shown to be the product of imitation. The most
profound study of imitation, however, is Gabriel
Tarde's great work. Les lois de I'imitation.
Tarde finds in imitation the elementary and
fundamental social fact, and he makes it there-
fore the basis of a system of soeiologj'. Imita-
tions he classes as 'custom' imitations, in which
the copy is ancient or even immemorial, and
'mode' or fashion imitations, in which the copy
is new. Imitations extend from above (the high-
er social or intellectual ranks) downward, and
all imitations tend to spread in a geometrical
progression. One imitation may, however, inter-
fere with another. In the resulting duel, if one
does not extinguish the other, they combine, each
modifying the other, and so creating a new model
to be imitated. All 'inventions' Tarde thus ex-
plains as a product of the confiict of imitations.
Thus by imitations and their product, inventions,
he tries to account for all the phenomena of
language, manners, costume, amusement, art,

reliffion, science, economy, morals, law, and
politics. All modern civilization, he avers, is but
the continuing imitation of Greece and Rome.
The chief criticism to be made of Tarde's theory
is that it fails to take account of original
similarities of activity in the universe. Xot all

resembling phenomena are alike merely because
they form a sequence. They may be simul-
taneously alike, as a part of coexistence. There-
fore, another system of sociology is possible,
which builds upon the simultaneous like re-

sponses of like organisms to the same stimulus.
See Sociology.

IMITATION. In the science of musical com-
position, tlio repetition of the same passage, or
the following of a passage with a similar one, in

one or more of the other parts or voices. It may
be either strict or free. When the imitated pas-
sage is repeated note for note, and every interval
is the same, it is called strict, and it may take
]ilace in the unison or octave, or in any otlier of
the degrees of the scale, either above or below
the original passage. The progression of a pas-
sage may also he imitated by an inversion, or by
reversing the movement of the original; also by
notes of a greater or of a lesser value. (See
Ca.n-on; Covn'terpoint; Fvgue.) Imitation in

composition is one of the most important means
of producing nnitv and animation in the pro-
gression of the parts, and is used in a strict and
also in a free manner, in the instrumental works
of Havdn and Beethoven, and also by Mozart in

his earlier operatic works. JIany composers,
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lioweveT, resort to imitation improperly, either

from poverty of niusioal ideas or from pedantry,
in tlie works of llie coiitrapuntiil writers of the
Netherlanils examples of ri'tro^'rade imitation are
found. This is liardly le^'itimale art.

IMITATION OF CHRIST (Lat. L)c Imila-
Hone Cliristi). The most widely road, after the
liihie, of all spiritual books. It is a series of

counsels for the attainment of perfection, written
in a spirit of sincere and liundjic piety, inter-

spersed with prayers and colloquies between
1 hrist and the devout soul. It is stranpe that
the authorship of a book so pojiular and com-
paratively so recent should have been the subject
III one of the most curious controversies in lit-

erary history. Kollowin',' his own counsels of

humility, the author concealed his name. Tho
oldest certainlv dated manuscripts—the Wolfen-
biittel (1424)! the Gaesdonck (1427), and the

Koolf (14:11)—are all anonjTiious. The book
was attributed with more or less positiveness to

as many as thirty-five different authors, indud-
inj; Saint Hernard, Innocent HI., and .John .Scotus

Erifrena. The choice finally narrowed to three

—Thomas a Keiiipis, the great Chancellor
Gerson (q.v.l, and a person of the name of

.John f!ersen. a lienedictine abbot of Vercelli.

Jlost of the fifteenth eenturv printed copies tiear

the Chancellor's name; but the proportion alters

in the sixteenth, and the claimant Gersen or
(Jesen appears for the first time in 1004. The
controversy raped acrimoniously in relipious

orders, universities, and even the Parliament of
I'aris. Between 1615 and 18.S7 no less than 150
works devoted to the question appeared in France
alone. The weight of evidence, both internal and
external, has for a long time been considered to
rest on the side of Thomas a Kempis (q.v.).

The book was finished in 1421, and first printed
at .Augsburg probably between 1470 and 1472.

The best critical edition of the text is by C.
llirsohe (licrlin, 1S74; 2d ed. 1891). Consult:
Kettlewell, The Authorship of the De Imilatione
Cnrixti (London, 1777); jlalou, Recherches his-

li.riijues et critiques sur le veritable auleur du
Hire de I'Imitalion (."id ed., I.ouvain. 1S58)

;

Wheatley, The Slory of the Imitatio Christi

(London, 1801); and an excellent bibliography
by a learned mo<lern defender of the Gersen
theory, \\olfsgruber, in Giovanni Oersen, sein
J.eben und sein Hcrfc De Imitatione Christi
(.\ugsburg, 1880).

IMITATIVE INSANITY, iNnrcED ^fA^-IA,

Insanity I!y Imitaiton. These old terms were
adopted upon a mistaken notion. It has been
supposed that sane people became insane through
imitation of maniacs, through too constant inter-
course with them, or through the efforts of a
strong imagination in the sane. This is untrue.
The physicians or nurses who become insane while
living in institutions for those of unsound mind
are affected because of stress of over-work or
alcoholism, or other debilitating cause which
would have been operative had they been engaged
in other vocations. Insane people are imit.ative.

Treque-ntly cases occur in a family in which a
sister, previously unsuspected of being insane,
betrays the delusions and adopts the obsessions
of an avowedly maniacal sister. This is called
fnlie d deux, or 'communicated insanity.' The
insanity exists first, and then the imitation oc-

r-\T3. Imitation of crimes upon reading of them

or seeing them committed is due to idiocy (q.v.)

or hysteria (q.v.) in most cases.

IMIiAC. A character in Dr. .Tohnson'a Raa-
stlus. He is the companion of Uasselas in his
wanderings, and returns with him to the happy
valley.

IMMACULATE CONCEPTION OF THE
VIRGIN MARY. .\ dogma ol the Itoman
Catholic Church, |)romulgatcd by Pope Pius IX.
in 1854. It declares that the "doctrine which
holds the blessed X'irgin Mary, from the first

instiint of her conception, to have been kept free
from all stain of original sin, by the singular
grace and privilege of .Almighty God. in view of
the mei-its of Christ .lesus the i^aviour of man-
kind, is revealed by God, and therefore firmly
and constantly to be believed by all the faithful."

Previous to 18.'")4 Roman Catholic theologians
had commonly believed in the immaculate con-
ception, but it was held only as a 'pious opinion,"
not as a dogma. Its history may be traced from
early times, and shows gradual enlargements.
The New Testament is silent on the subject of
Alary's conception. In the ancient Church iiuiny
persons l)elieved in her perpetual virginity, and
this found expression in some of the apocryphal
Gospels. Belief seems next to have advanced to
her sinlessness after the birth of Christ, then
to sinlessness from her own birth, and finally
to the idea that she was sinless from her
very conception; Roman Catholics believe that
the modern definition involves its having been
held, at least implicitly, from the first. The
fact that Mohammed seems to have known of
these Christian tenets (cf. Koran, Sura, iii.)

is an indication that they were widespread
among the Asiatic churches at an early date.
T he Eastern Cnurch, however, has not formulated
the dogma, and to this day the immaculate
conception remains only a pious opinion in that
great branch of Christendom. In the West the
history of the doctrine is closely associated with
that of the feast. An effort was made in Lyons,
in ll.'iO. to introduce the festival of the Im-
maculate Conception, but it met with pronounced
opposition from Bernard of Clairvaux, who did
not accept the doctrine exactly as generally ex-
plained, and urged that the feast had not received
official sanction from Rome. A prolonged contro-
versy broke out early in the fourteenth century,
which rather involved a minute technical point
of the exact moment of her sanctification than
(he absolute acceptance or rejection of the main
doctrine. The Schoolmen took opposite sides.

Duns Scotus and the Scotists maintaining the
doctrine in its exactness, while the Thomists,
following their leader, Thomas .Aquinas, opposed
it. The dispute extended to the two great mendi-
cant orders. Scotus was a Franciscan, Thomas
a Dominican. The Franciscans accordingly sided
with the Scotists in supporting the doctrine: the
Dominicans sided with the Thomists in opposing
it. There were keen debates, and mutual charges
of heresy. The influential L'niversity of Paris at
first sided with the Dominicans and Thomists,
but afterwards its position was reversed, and by
the end of the fifteenth century it required from
every candidate for its doctorate an oath to de-

fend the tnith of the immaculate conception wlier-

ever it was denied. .Among many other forces

which worked toward the same end. we may men-
tion the favorable action of the Council of Basel

(1430), the pronouncements of Pope Si.xtu3 IV.



IMMACTTLATE CONCEPTION. 485 IMMIGRATION.

(especially his constitution Grave nimis, in

1483), the decrees of Trent, exceptinj,' Mary
from the universal curse t)i original sin (Session

V. 154G), and the strong support of the Society
of Jesus (e.g. in the person of Bellarmine). In
1022 Pope Gregory XV. forbade any one (with
the conspicuous exception of the Dominicans, and
these only in discussions among themselves) to

teach that the Virgin Mary was stained by
original sin. About forty years later (1061)
•Alexander VII. set forth the belief of the Church
in terms very like those of the decree of 1854.
Vet in spite of the general acceptance of the
doctrine, the most that could be said for it down
to modern times was what Benedict XIV. cau-
tiously aHirmed, about the middle of the eigh-

teenth century: "The Church inclines to the
opinion of the immaculate conception."

Pim IX. was assiduously devoted to the cult of

the Virgin. In 1849 he addressed a circular

letter to the bishops, inviting their opinions on
the advisability of defining the dogma of her
immaculate conception. Out of some 600 replies,

the great majority favored the proposed action.

Four opposed it. Several influential bishops,

especially in CJermany and France, deemed it

inopportune, inexpedient, and possibly injurious
to the Church. In view of the generally favor-
able sentiment, however, the Pope proceeded to

promulgate the dogma, as stated above. The
decree was read in the presence of about 200
cardinals, archbishops, and bishops, assembled
in Saint Peter's, on December 8, 18.54, the Feast
of the Imm.iculate Conception. Although not a
conciliar decision, it has binding force for the
v^hole Roman Catholic world.

In explanation of the dogma, Catholic writers
sometimes quote from a sermon by Bossuet, de-

livered on a Feast of the Immaculate Conception,
in which he thus addresses Christ: "Thou art
innocent by nature, Mary only by grace ; Thou
by excellence, she only by privilege; Thou as
Redeemer, she as the first of those whom Thy
precious blood hath purified." The Catholic in-

terpretation of the matter is clearly implied in

these few words. For Roman theologians dis-

tinguish between 'active' and 'passive' concep-
tion. The former is the physical act of the
parents, and so far as this is concerned, Mary
is held to have been conceived like other mortals.
The latter is the divine infusion of the rational
soul (on the theory of creationism) , and this, in
the case of Mary, is held to have been accom-
panied by a special gift of grace, whereby she
difiers from all other mortals. She was sanc-
tified, and therefore sinless, from the beginning.
But this was through the merits of the Son who
vras to be bom from her, not through independent
merits of her own. In this way the Church
believes that it solves the two main problems
raised by the doctrine of the immaculate con-
ception, first, how it affects the Virgin Mary
in her relation to the rest of the human race,
and, secondlv, how it affects her in relation to
Christ. See" Cien. iii. 15; Luke i. 28, 42.

The Feast of the Immaculate Conception, in
the Roman calendar, falls on December 8th; in
the Greek calendar, on the day following.

Consult: Passaglia. De Immaculato DeiparOB
Semper Virqinis Conceptu (3 vols., Rome, 1854
seq.) ; iniathome. The Immanilnte Conception of
the Mother of God (London. 1855) ; Wetzer and
Welte, Kirchenlexikon, iv. (Freiburg, 1886) ; Ad-

dis and Arnold, Catholic Dictionary, art. "Im-
maculate Conception" (London, 1884). On tlie

Protestant side, consult : Schaff. Creeds of Chris-
tendom (Xew York, 187"), which gives the his-
tory of the doctrine, and the Latin and English
text of t'ne constitution Ineffabilis Deas.

IMMANUEL. See Emmaxvel.

IMTfflERMANN, K.\BL (17901840). A Ger-
man dramatist, born in -Magdeburg, Ajjril 24,
1700. From a school in Magdeburg Immermann
went in 1813 to the University of Halle to study
law, but he interrupted his studies in order to
take part in the War of Liberation. Disabled by
a nervous disorder, he left the field in 1815 and
returned to Halle, where he was soon embroiled
with other students on account of the terrorism
exercised by the students' imions. He entered
the Government seivice and in 1823 became a
judge. He had become widely known as a dram-
atist when, in 1835, he took charge of the Diis-

seldorf theatre, which he developed artistically,

but the theatre failed, and he became a judge
again. Immermann died August 25. 1840. His
plays were strongly influenced by Shakespeare.
Among his best pieces are Das Trauerspiel in

Tirol (1827) ani Merlin (1831). Two represen-
tative novels are Die Epitjonen (1835), an echo
of M'ilhelm Meister, and Munchhausen (1838-
39). in which the village life of Westphalia is

imaginatively described. In Miinchhausen Pee
may have found a hint for The Fall of the House
of Usher. Iramermann's Collected Works ap-
peared at Diisseldorf in 1835-43. and a new edi-
tion, with Biography and Introduction, came out
in twenty volumes at Berlin in 1883. Consult
Putlitz, Karl Immermann, sein Leben und irerfce
(Berlin. 1S70).

IMMERSION. See Baptism.

IMMIGRATION (from Lat. immirjrare, to
remove into, from in. in + migrare, to migrate).
In its broadest sense, the transfer of residence
from one country to another, viewed from the
standpoint of the country in which the new
residence is taken. The causes of this phenome-
non have been discussed in the article devoted
to emigration, which treated the movement at
its source. We are concerned here with the effect

of these movements on the countries which re-

ceive the newcomers. The invasion of the immi-
grant is the movement of the individual who
seeks to improve his condition by a change of
residence, who submits to the political institu-

tions of the land of his adoption, and whose
coming thither is frequently openly encouraged,
or, at least, not actually opposed, by the country
in which he settles.

Immigration and colonization are intimately
related. When a new country is to be developed
and its resources increased by human labor, im-
migration is encouraged by its authorities, and
every gain in population is deemed an economic
advantage. It has been in such countries in the
past century into which the flow of emigration
from Europe has been poured. They are Aus-
tralia, South America, Canada, and the United
States, in each of which immigration has raised
diverse social and economic questions which must
be individually studied and do not lend them-
.selves to a general treatment. Before turning
to the United States, where the immigration
problem is perhaps the most acute, we may
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briefly consider the facts connected with imnii-

prill ion in oilier countries.

ArsTRAiiA. The Austrnlian Commonwealth
owes its origin to the penal settlement estab-

lished there by Great Britain at the close of the

einhtecnth century, to which a considerable num-
ber of convicts were deported until the middle
of the last century, when, at the enrnest solicita-

tion of the colonials, the system was abandoned.
KlVorts were made by the (loverniiient to send

out free colonists to Australia, but, despite the

SofTll America. Of the South American coun-
tries, the Argentine Republic, Hrazil, and Uru-
guay are the only oni^s in which immigration
brings any considerable increment to the popula-
tion. In Uruguay the immigration varies be-

tween eight and ten thousand persons annually.

In Brazil, 800.91)1 are reported for the years
1S71'J2. In the Argentine Republic the immi-
gration in the years 1851!lil is reported as
2,r)(i4,3!>l. For several recent years the available

data are given in the following table:
^
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studied in their fullest development. Records of

inimi<;ration to tlie United [states begin in 1820.

I'or the period before that time the chief sources

of information as to immigration are the fre-

<iuent newspaper allusions to the arrival of ves-

sels bringing immigrants, of whom a certain

number were 'foreigners,' i.e. those who spoke a
language other tlian English. The record of ar-

rivals since 1820 is shown in accompanying table.

In long periods the increa.se is marked, but

year by year the fluctuation is considerable.

It hiirrors the economic conditions at home and
abroad. Thus the panic of 1837 is reflected in

the decline of immigration from 79..'!40 in that

year to 38,!I14 in 18.'i8. The wholesale emigra-

tion from Ireland after the potato famine is

reflected in the rise of our immigration from
l.'54,41C in 1846 to 234,908 in 1847, and before

this influence and that of the political disturb-

ances in Kurope was spent came the discovery

of gold and the rush to the mines, which cul-

minated in an immigration of 427,833 in 1854, a
figure not reached again until nearly twenty
years later, .\fter that year immigration fell off

slightly, and received a sudden check after the

panic of 1857, when it was reduced from 246.945
in 1857 to 119.501 in 1858. The year 1860
.showed symptoms of a rising tide, but this was
checked by the outbreak of the Civil War. The
prosperous times which followed the close of the

war increased immigration until, in 1873, it

reached a figure of 459.803, higher than in 1854.

Again economic distress brought a falling ofT,

and in 1878 it was not more than 138.469. But
the .symptoms of returning prosperity in the
early eighties reacted powerfully upon the vol-

imie of immigration, which in 1882 reached the
enormous total of 788 992. By 18SG immigra-
tion had fallen to 334,203, but it soon recovered
and maintained hish figures until 1893. In the
following year it dropped to 285,631, and reached
its lowest point in recent years in 1898. when
it was 229,299, but again there has been a
rapid recovery, and in 1902 the total of 648.743
is exceeded by only two previous years, 1881 and
1882.

Influenced by temporary causes, as we have
seen, the progress of immigration has been gen-
erally forward, with setbacks, apparently tem-
porary, only in the decades 1860-70 and 1890-

1900. In estimating the force of immigration
it is well to take into account the concurrent
growth of the population. The following table
brings out the facts:

Nu.MBEn OF Immigran'ts .Arriving in the United States
Each Year from 1820 to 1902



IMMIGRATION. 488 IMMIGBATION.

The elTfct of this iiiiiiii}.'ration on the popula-

tu)n can be trnced since 1850 in the number of

fiirii;;ii born onunicniteil by the census, and is

sliown in tlie followin" table:

the.sc arrivals were doubtless enumerated in 1800.

and do not therefore lij;ure in the loreij;n born
enumerated in 1900 who had arrived in the
previous decade. Others had arrived twice be-

TEAH
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Italian
Polish
Hebrew
Scandinavian
German
Slovak
Croatian and Slovenian.
Irish
Jlagvar -

Knglish *

Japanese
Finnisli
All others

Per rent, of
total iriimigration

1901
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and tliis is true, in some measure, of tlie Scandi- tion of illiterates is gonerully liigher among im-

naviuiis. Among the newer raees, cliildren are migrants than in the poiiulation ul large of the

very infrequent in the Croatian and Slovenian countries whenee they come,
immigration. Ekfect l ton the I'oi'I'lation. The influence

Statistics of occupation amciiig the immigrants of imniigratinn u|M)n the population at large de-

show comparatively few in the professional class pends not only upon its volume, but also upon its

I I'cr ccDt I I'cr cent
Native born Foreign born nmivo born ( foreiitn bomSECTIONS

Vinted Stales 63.843.302
Nortli .Vtlantic Stotea 16.283,899
Soulli Atlantic Stales 10.227.450
Niirthern t'entral Stales 22.174.530
Soutliorii t'entral States 13.722.392
Western States 3.245.028

10.460.085
4,762.796

216.1130
4.15S,474

357.0.'>j

840.321

86.3
77.4
97.9.
84.2
U7.5
79.3

13.7
22.6
2.1
15.8
2.5

20.7

or that of skilled laborers. By far the greatest
nunil)er are in the classes grou|)ed as miscella-

neous, in which laborers, farm laborers, and per-

sonal and domestic servants make up nearlv the

entire number (393,154 out of 412,879 in 1902).
The general results are given in the following
table:
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at least 30,000. In seventeen cities the Germans
lead, their proportions varj-ing from 28.8 per cent,

of all foreign born iu New York, to 65.9 per cent,

in Cincinnati ; in nine cities the Irish lead, with
proportions between 17.3 in Paterson, N. J., and
30.9 in Cambridge, Mass. ; in two cities. Fall River

and Lowell, the French Canadians are mo.st nu-

merous, with proportions of 40.3 and 3.5.8 per

cent, respectively; while Swedes, with 32.8 per

cent., lead the foreign born in Jlinneapolis.

The cities having, on the one hand, the largest

number of foreign born, and, on the other, the

largest percentage of foreign born, were:

In the ten cities there are four only, Philadel-
phia, Boston, Saint Louis, and liulFalo, in which
the number of foreign bom potential Toters docs
not exceed the number of the native born. This
does not imply that the foreign born have any-
where a political majority, as there is among
them a considerable proportion of unnaturalized
persons, the average for the nation showing about
one-fourth of the foreign bom to be aliens.

The significance of this concentration is in its

relation to the problem of assimilation. The evi-

dences of assimilation cannot well be treated sta-

tistically, and we have only a few indications of it.
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explanation has been given for this phenomenon.
Uhe figures usually quoted, to the effect that in

1890 there were 1405 native white insane and
3870 foreign white insane per million of their

respective populations, like most of the figures re-

lating to social conditions of the foreign born,
exaggerate tiie situation. An examination of the

ages of the insane shows that the greater num-
ber of those so afllicted are Ijetween the ages of

twenty-five and fifty-five. A comparison for

these ages of the foreign white and native white
sliows that tlie disproportion, while considerable,

is by no means as large as in the general popula-
tion.

Insane. 1890

AGEB
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We may disregard tlio brief period in wliich

the famous Alien Law was in fori*, 17'J8 to 1801,
wliicli authori/.i'd the President to o.\|)el forei<;n-

ers daiij.'erous to the peace of the nation, for

this law was passed to meet a supposed politieal

danger, and not to avert a threatened economic
injury. Nor did the agitation against the for-

eigner, which gained such force in the Know-
nothing movement during the early part of the
fifties, lead to legislation. It is doubtful if the
question would liave as'^umod so large an im-
portance had it not lurn for i)opuhir discon-

tent with the older pcditical parties. Moreover,
the agitation was quite as much anti-Catholic
as it was anti-foreign, and no majority of the
American people could be gained for an attitude
savoring of religious persecution.

The police and sanitary regulations, including
quarantine, atrecting the immigrants upon their
landing in the I'nited States, were matters of

State, and not Federal legislation.

When, in 1804. Congress finally took cogni-

zance of the immigration question, it was with
the idea of encouraging immigration into this

country. Under the pressure of the demand for

laborers in industrial pursuits, an act was passed
to encourage inunigration which offered to the
immigrants freedom from compulsory military
service, and the services, upon their arrival, of

a Commissioner of Immigration, whose duty it

was to assist immigrants in obtaining transpor-
tation to their destination, and to protect them
from the impositions to which their ignorance ex-
posed them. The act was repealed in 18G8, and
no further legislation to promote immigration
was enacted. The general spirit of the times
was, however, favorable to immigration, and cer-

tain special reports of the Bureau of Statistics,

Labor in Europe and America (1870), for in-

stance, were widely disseminated with a view
to encouraging immigration. About the same
time the States, particularly those of the West,
established boards and commissioners of immi-
gration, charged with the duty of promoting im-
migration into their respective .States.

It soon became evident that encouragement was
no longer needed, and the tide of public opinion
began to turn toward restriction. This did not
at first extend t>eyond the idea of preventing the
introduction into the eountrj- of manifestly un-
desirable elements—the criminal, the pauper, the
insane, and the vicious. Section 1 of the act
of .August .3, 1882. imposed a head tax of 50
cents (increased to SI bv the act approved Au-
gust 18, 18!>4. and to $2 by act of March 3,

lOO.T) on each passenger not a citizen of the
irnitcd States, stipulating that the money col-

lected shall be paid into the United States Treas-
ury- as a fund to defray the expenses of regu-
lating immigration, of caring for immigrants,
and relieving those in distress, and for the gen-

eral purposes and expenses of carrjing the act
into elTect. (This fund, it may he remarked,
has been found ample for its purposes, and an
annual surplus has been turned into the Treas-
ury.)

Section 2 provided that the Secretary of the
Treasury should be charged with the duty of exe-

cuting the provisions of the act. and for that
purpose empowered him to enter into contracts
with the officials of the several States at their

several ports. By the act of March ."?. 1003. the

Commissioner-General of Immigration is placed

under the authority of the Secretary of the Treas-
ury, although the Immigration Bureau is subor-
dinate to the Department uf ('ommerce.

.Section 3 provided that the Secretary of the
Treasury establish such rules and regulations,
and issue, from time to time, such instructions,
not inconsistent with law. as he should ileem best
calculated for the protection of immigrants from
fraud and loss, and for Carrying out the provi-
sions of the act and the immigration laws of the
United States, etc.

Section 4 treated of the exclusion and deporta-
tion of specified classes. It provided that foreign
convicts, except those convicted of political of-

fenses, lunatics, idiots, or any persons not able
to take care of themselves without becoming
public charges, should be sent back at the exix-nse
of the owners of the vessels on which they had
come.
The act of 1882 is still in force in principle,

though in minor points it was modified by a
law of March 3, 1891, of which the following
section is the most important

:

"That the following classes of aliens shall be
excluded from admission into the United States,
in accordance with the existing acts regulating
inmiigration. other than those concerning Chinese
laborers: All idiots, insane persons, paupers, or
persons likely to become a public charge, persons
suiTering from a loathsome or a dangerous con-

tagious disease, persons who have been convicted
of a felony or other infamous crime or misde-
meanor involving moral turpitude, polygamists,
and also any person whose ticket or passage is

paid for with the money of another, or who is

assisted by others to come, unless it is affirma-
tively and satisfactorily shown, on special in-

quiry, that such person does not belong to one
of the foregoing excluded classes, or to the class
of contract laborers excluded by the act of Feb-
ruary 20. 188.5; but this section shall not be held
to exclude persons living in the United States
from sending for a relative or a friend who is

not of the excluded classes under such regula-
tions as the Secretary of the Treasure may
prescribe. Provided, That nothing in this act
shall be construed to apply to or exclude per-
sons convicted of a political offense, notwith-
standing said political offense may be designated
as a 'felony, crime, infamous crime, or misde-
meanor involvins moral turpitude' by the laws
of the land whence he came, or by the court
convicting."

The act was further amended bv the law of
March 3, 1003. By this law the Bureau of Im-
migration is given a right to deport epileptics,

persons who have been insane within the five

years preceding their arrival in America, and per-

sons who advocate the overthrow of all govern-
ments or the a.ssassination of public officials.

Deportation may take place any time within two
years after arrival.

The joint administration of immigration af-

fairs by Federal and State officials which had
been in vogue since the passage of the act of

1882 had not proved satisfactory, and by the
act of 1801 the entire charge of the matter was
assumed by the general Oovernment. The stat-

ute of March 3. 1803. took a step in advance of

previous legislation by requiring at least a pre-

liminary inspection of immigrants at the point
of departure. Each immigrant is provided with
a number identifying him to the inspectors of
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the United States. The medical inspection pro-

vided by the act has been a useful aid in prevent-

ing the introduction of disease.

Side by side with legislation to exclude persons
morally and physically undesirable has gone the

effort to exclude the contract laborer. The first

law on this subject was passed Februarj- 2(),

1885. It made it unlawful for any person, com-
pany, partnership, or corporation in anj' manner
^^llatsoever to prepay the transportation or in

any way assist or. encourage the importation or
migration of any alien or foreigner into the
United States, under contract or agreement or

parole, special, expressed or implied, made pre-

vious to the importation of such alien or foreigner

to perform labor or service of any kind in tlie

United States.

The object of this legislation was to prevent
the agents of manufacturers from contracting in

Europe with the laborers, oftentimes in herds,

for the purpose of breaking strikes or introduc-

ing a supposedly more docile, because more ig-

norant, class of laborers. Moreover, it is plain

that contracts made abroad would be made with
reference to the scale of wages existing in foreign

countries rather than those in force here, and
would thus introduce a lower-priced competi-
tion, dangerous to the well-being of the working
classes. The general spirit of the law has been
commended by public opinion, though in its first

form it presented some crudities which placed it

in a ridiculous light, as where a clergyman was
denied admission to the United States by reason
of a contract made in England to assume charge

of a parish in Xew York. Subsequent modifications

distinctly eliminating the professional classes

and bringing the operation of the law within the

intention of the legislators have much improved
the statute.

Tlie general characteristic of the United States
immigration laws is, that whoe^Tsr enters in vio-

lation of the law is to be returned to the point

of departure at the expense of the steamship
company which brought him. and that this lia-

bility extends in all cases for a period of one
year after arrival. The machinery for the en-

forcement of the law has been progressively im-

proved. The number of immigrants who have
been returned is as follows

:
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denination of the criminal law, and it is the

tendency of advancing civilizutiun to brand with

( riniiiiulily many classes of acts which wero
lurnierly left to the penalties of conscience or of

the Church. Other classes of iniiiiural acts, not

branded as criminal, yet incur indirectly the

eundenination of the law. as by denying to the

person who has Iwen guilty of them his right

to enforce a claim arising upon a contract or a
tort. Thus a bond given for an immoral consid-

eration, or to secure the performance of an im-

moral act. is unenforceable. Immorality which
does not fall under the ban of nmnicipal law
rarely if ever alfivts the legal rights or status

of a jjcrson. It may subject him to social cen-

sure, but it docs not defeat him in the ])rosc-

cution (if a le;;al claim. Compare Maliji in Se.

IMMORTAUTY (Lat. immortalitas, from
immorluli.s, undying, from in-, not + mortalis,

mortal, from mors, death; connected with Skt.

mar, to die. (Ik. fSp-ii, moras, death, and liportn,

hrolos, mortal, l^ilh. mirti, to die, OChurch Slav.

iiiruliu, dead, OUC mord. Cer. ilord, murder,
A.S. jHorJ', death). Tlie endless existence of the

human soul in tlie continued possession of its dis-

tinct personality and consciousness. How early

the idea of a survival after death entered the

mind of man cannot be determined. There is.no

evidence of it in the Paleolithic period. But in

the Neolithic perioil not only the ornaments,
weapons, tools, and food placed by the side of the

dead, but the houses, mounds, chulpas, and tombs
built for tliem, testify to a belief that some of

the dead for some time continue some kind of an
e.vistence after death. It is probable that at first

death was looked ui)on as a deep and prolonged

sleep. The dead was left in his dwelling-place,

the sunivors seeking a new home, or a special

structure was made for him. Visions of the

departed in dreams naturally led to the con-

flusion that they left their dwellings in the

night, and, upon further reflection, to the theory

of a double or finer material, but dependent upon
the food and drink brought to the tomb. The
practices of the Xeolithic period already imply
the development of some such theory of a 'soul.'

The fact that these customs and the faith

they imply survived into the more advanced
civilizations of antiquity and are to be foimd ex-

tensively at the i)respnt time among peoples that
have remained upon lower stages of development,
indicates for them a very high age.

Tombs were the earliest temples, and the an-
cestral cult was the earliest form of divine wor-
ship. .\s long as ofTerings were made to the
dead the departed ancestors were believed to ex-

ist "and to protect their descendants. Thus the

cult itself tended to create a confidence in an
indefinite j)rolongation of existence in the ease

of the objects of filial worship. As the great
cosmic forces betian to attract more attention the
double cf the de.Td might be connected with them
in one vay or another, and therebj- become more
independent of the tomb. But even where, as in

Eg>pt. this process can be most clearly per-

ceived, the ancestral cult as the basis of hope
for survival maintained itself to the latest times.

Whether the mass of men in Ecr^-pt who were
too poor to pay the cost of embalming and 'a

house for etomify' were regarded ,->? loner surviv-

ing the shock of death is doubtful. But the
as^iiirance in a future life, as rich as the present

and not very different in its outward conditions,

for those properly embalmed and entonilMjd, was
very strong. Numerous pictorial representations

and ins<;riptions in tombs and papyri from dilfcr-

ont period-i s|nnv how inten-ely the inhabitants

of the Nile \'alley Ixdicved in a life after death.

Starting from the same premises, s|ieculation as

to the future took a dilferent turn in India. Tlio

doctrine of mclemiwychosis was developed. With
out losing its identity, the spiritual substance in

man was supposed to enter into other forms of

life, rising or sinking in the scale of being in

consequence of the deeds wrouglil in the body
and the character formed. (See E.sch.vtoi.ooY.)

This transmigration of souls implied eternal ex-

istence before as well as after any appearance in

the world as a human Iwing. It precluded tho

idea of a disembodied spirit, and it adjusted out-

ward circumstance to inner character, punish-

ment to crime, and reward to virtue more nicely

than any other system of thought. But this

assurance of eternal life became itself a burden

to the mind of man. and it cried out for dcliver-

once from the endlessly turning wheel of exist-

ence. Buddhism otTered relief in tlie ho])e of

Nirvana. In I'ersia, Mazdaism proclaimed, pos-

sibly njt in the Gathic period, but certainly aa.

early as the third ccnturj- H.c, the doctrine of

a resurrection (q.v.). This doctrine was no
doubt based upon the simpler and more wide-

spread belief that the sleepers in the dust might
be aroused. Cases of apparent death and suc-

cessful resuscitation would strengthen this expec-

tation. The animistic basis is quite evident.

Among the Iranian peoples of the northwest,

the Sarmatians. the Scythians, and the Thracians,

the faith in a future life was verj- strong. From
Thrace the Orphic cult spread in the Greek world.

While the Mycena-an tombs, as compared with

the remains of the preceding age. reveal r. grow-

ing importance attached to the life bejond, but

no conceptions differing from those generally as-

sociated with the ancestral cult, and the Ho-
meric poems tell of Elysian fields as well as a
barren and cheerless Hades, but put no emphasis
upon what still is a somewhat sh.-idowy existence

beyond with no moral distinctions, the Orphic cult

societies offered to the initiated the hope of

a blessed immortality. (See Escir.VTOLO0Y;

He.wex: Hell.) The arguments of Socrates

and Plato are far from being the first intima-

tions of immortality among the Greeks. They
are not endeavors to open new vistas into a life

beyond. On the contrary, they represent a crit-

ical tendency seeking to establish the truth of a
view held by many, and to find the rational

grounds on which it can be maintained, if at all.

In the following periods skepticism prevailed in

some circles, ardent belief in others. If the prac-

tical character of the R.iman caused him to

cling to the ancestral cult, his hospitality to re-

ligious ideas opened the doors to the doctrines

taught by the Orphic and Dionysiac societies.

It was a real life of battle and of joy to which
the Teutonic warriors looked forward in Odin's

hall. Valhalla.

.\mong the Semitic nations the prevailing view
left 'little joy in the thought of man's fate after

death. The Babylonians and Assyrians seem to

have believed in a semiconscious later existence,

but with no distinctions based on character or

conduct, and no feature rendering it desirable.

The mvth of Ishtar's descent to the nether world
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shows that imagination occupied itself with the
abode of the dead, and the translation of some
heroes to be with the gods tends to mark the
contrast with the ordinary issues of human life.

Substantially the same conception of the future
was held bj' the ancient Hebrews. (>See .Sheol;
Hades.) There was no conception of an endless
existence of the human soul in possession of a
distinct consciousness, and no intimation of a
dillVrcnce based on conduct in this life. A poetic
passage (Isa. xiv.

) possibly shows that the
kings were thought of as sitting upon thrones

—

consequently a social distinction. The intense
religious life of the nation did not occupy itself

much with the future of the individual. Neither
the prophets, nor the legislators, nor the poets,

nor the great wisdom-teachers, seem to have at-

tached much importance to it. Their opposition
to the ancestral cult and to necromancy may ac-

count in a measure for this indifference. Only
as the sufferings of innocent individuals, par-
ticularly in the Exile, made the question of the
divine government of the world acute, did 'the

hope of man' receive attention by the thinkers
of Israel. But the author of Job presents this

possibility of a restoration to life only in order
to reject it. He is not willing to ohscure the
issues by the introduction of what he considers
a vain and improbable speculation. A high type
of piety thus flourished without a hope of im-
mortality. But the growing demand for a justi-

fication of the ways of God was met by foreign
conceptions that brought relief by a temporary
j)ostponement of the problem. Persia contributed
the thought of a resurrection, Greece that of
immortality, in the stricter sense. The conception
of a resurrection appears for the first time in

Jewish literature in the Book of Daniel (written
about B.C. 165) . Here some of the dead are raised,

probably the martyrs of the great persecution
and their oppressors, to continue their life on
earth.

There is evidence that this new life was some-
times regarded as of limited duration. In re-

gard to the new body, some maintained that it

was identical with the old, or of a similar sub-
stance ; others that it was spiritual ; some that
it was bestowed on men at a general resurrection
in the future; others that it was given immedi-
ately after death. In some circles it was thought
that only the Israelites or the good would be
raised; in others, that all men, even the wicked,
would rise. (See Resurrection.) The new
doctrine was chiefly accepted by the Pharisees;
the Sadducees strongly opposed it. Ecclesiastes

rejected the idea of a survival after death in

every form. Meanwhile the Greek conception of

immortality based on the nature of the soul, with
or without the notion of preexistence, found ac-

ceptance not only among the Alexandrian Jews,
but to some extent also in Palestine. A doctrine
of a future life in which the resurrection had no
place is found in the Slavonic Enoch, Wisdom of

Solomon. Philo, among the Essenes, and else-

where. Jesus himself seems to have believed in
a spiritual resurrection occurring immediately
after death. A somewhat similar conception is

fiiund in the Pauline literature, while the Fourth
Gospel presents the eternal life as a sharing in the
divine nature that may begin, in time and continue
through eternity, and seems to use the term 'resvir-

reetion' figuratively. The firm conviction of the
early Church that Jesus had risen from the nether

world and ascended to heaven, and that He would
presently return in glory to raise the dead and
establish His kingdom on earth, tended to base
the hoi)e of survival upon His resurrection.

In I. Corinthians xv. the thought is expressed
that if Jesus was not risen His disciples are not
raised, and that it does not matter how life is

lived, if that is the ease. It was felt that through
His resurrection He had thrown light upon life

and iuunortality. Much of the success of Cliris-

tianity was no doubt due to the prospect that it

held out for a future life. It offered to all men,
even slaves and barbarians not permitted to
|)articipate in the oliicial cult and not invited to
take the holy vows of the secret cult-societies,
the same blessed immortality that was promised
to those initiated in the Orpliie, Dionysiae, and
Mitliraic mysteries, and it was itself inllueneed
by the thoughts that had prevailed in these reli-

gious societies. (See He.wen ; Hell.) The
Greek idea that the soul is immortal b\' virtue
of its own nature became dominant in Christian
theology. The controversies within the Church
have not affected this fundamental position, but
have had reference to the character of the future
life.

Through Maimonides the Cireek conception of

immortality found its way into the synagogue.
At first it had a tendency to exclude the doctrine
of a resurrection ; subsequently it was made the
philosophical basis of this doctrine as in the
Church. With the renascence of learning and
the development of natural science doubts as to

the immortality of the soul began to be expressed.
Uriel Acosta (q.v.) was persecuted for reiecting

this doctrine, and he had sympathizers among
the deists. The growth of evolutionary phi-

losophy in the nineteenth century led many minds
to question the survival of the human soul after

death, and the possibility of a continued life of

the spirit apart from the bodily organism is to-

day widely denied in scientific circles. Various
reasons are given for this negative position. It

is maintained that the mental life of man is so

closely connected with and invariably dependent
upon the brain that a continuance of any intel-

lectual functions after the dissolution of the

body is inconceivable. As the mentality of man
appears to differ from that of the animal only in

degree, and not in kind, any argument from the
peculiarities of the human mind is held to imply
also the immortality of the lower organisms.

Still greater difliculties are thought to arise

from man's embryological development. The
lack of any convincing evidence of "bomnuiiiication

between the dead and the living is pointed out,

and it is urged that the origin of the belief can
be naturally accounted for. and that its por-

fistence is largely due to the social conditions

in wliich man is placed. On the other hand, the

doctrine is defended not only from the stand-

point of belief in an infallible revelation, but
also by thinkers who claim the right of free

inquiry, and base their views solely uymn what
appears to them to be sufficient evidence. As a
more careful exegesis renders it increasingly dif-

ficult to appeal to the Old Testament on that

subject, it is generally the Xew Testament, an^
particularly the words ascribed to .Jesiis himself,

that furni>h the authority. Even from an inde-

jiendent point of view, great weight is often ac-

corded to the conception of .Tesus and the New
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Testament writers, on the ground of the deeper

intuition into religious truth possessed by them.

The uncertainty, however, as to the actual words
of Jesus and the growing impression that some
at least of the writers of the New Testament did

not believe in a natural immortality, but in an
endless life bestowed as a free gift of God upon
His children in lui especial sense, have led many
scholars who attach much importance to these

spiritual authorities to accept the theory of a
conditional immortality. The good will continue

to exist; the wicked are destined for final anni-

hilation.

Where the question of man's sur>'ival is de-

cided in the alhrmative without an appeal to

authority, the reasons given are such as the

inadequacy of the objections, the difliculty of ac-

counting for certain phenomena except as mani-
festations of spirits, the incompleteness of the

present life, and the 'intimations of immortality'

to which it is felt that an objective reality must
correspond. Kacts are quoted that tend to show
the independence of man's mind operating with
great clearness, precision, and strength even in

wholly abnormal physical conditions; and though,
to render the argument strictly cogent, it would
be necessary to prove that in these instances the

brain was also alfected, and that the mental
])ower would not liave been enhanced if the

physical conditions liad been more normal, im-

portance seems to be rightly attached to this con-

sideration. That tlie relation between nicnUiI

activities and cerebral changes is very intimate

is not denied; but it is thought that a distinct

and separable spirit using the brain as its organ
might act upon it in such a manner as to ex-

press diflTerent perceptions through diflerent

cerebral centres. The argviment based on the

evolution of mental life in animal and man, and
the transmission of psychical as well as physical

characteristics from man to man, is met by the

observation that the consciousness of self, what-
ever its origin, is so distinguishing a mark of

human nature and so intrinsically significant

that a greater permanence and a loftier destiny

may well Ix; associated with it. Instead of mak-
ing self-eonsciousness the basis of immortality,

others prefer to think of the possession of a sense

of right or a peculiarly high development of the

moral nature as furnishing the ground for sur-

vival.

A mass of testimony is produced, ancient and
modern, to show actual communication between
the dead and the living. Much of this testimony
eomes from persons bereaved of some relative

or friend whose potent personality still occu-

pies the mind. In almost all instances the in-

itiative is taken by the living, and the communi-
cation is mediated through a third person. A
critical sifting is often impossible. UTiere the

manifestations through a medium have been
watched and studied by scientifically trained oh-

feners, there is at best only a small residue of

facts that cannot be accounted for by known laws
of nature. In the present state of our knowledge
of psychic phenomena, it is sometimes hazardous
to pronounce a judsment. The scientist is, as a
rule, inclined to assume the operation of some
low of nature not yet fully understood. The
manifestations may thus furnish to our minds
a presumption in favor of immortality, but they
cannot prove it. With more effect an argument
is founded upon the incompleteness of the present

life. The largest part of the human race die in
infancy, or before years of discretion have l)een

reached, and it is natural to ask whether there is

no outllowering elsewhere of the human life that
only buds here. Even the longest lifetime raises

more intellectual problems than it solves, and
leaves the mind curiously looking for their solu-

tions to the last. The moral imperfections, st'cn

even in the best, painfully ajjparent in the masses
of men, give the impression of something frag-

mentnrj', unlinished, partially realized. The in-

cciualilies of life as regards wealth, position,

health, opportunity for self-realization, and the
still more marked inequalities of character, seem
to call for a readjustment, for coni|)ensations in

another life. If these considerations strictly

j)rove only a dissatisfaction with prevailing con-

ditions, and would to some extent lose their

validity as arguments in a state of society better
organized, more intelligent, resourceful, and
strong than the present, the shrinking from even
a painless death, the sense of an inalienable per-

sonality, and the long and widespread prevalence
of the hope of a future life arc deemed by many
to have evidential value. The fear of death may
indeed be a dread of extinction, and tlie fear of

something after deatli the involuntary reilection

of a iK'lief long dierished by mankind. But it

is forcefully argued that a belief so strong and
persistent is not likely to be a sheer delusion.

While manifestly it is not safe to conclude from
the intensity and popularity of an idea that there

must be an objective reality corresponding to it,

and while it is especially to be considered that
modem science has revolutionized that estimate
of the universe, held throughout the ages, with
which all eschatological speculations in antiquity

were closely connected, it nevertheless seems
plausible that some fact in nature's economy is

reflected in the hope of immortality. That the
elements composing man's body at death are im-

perishable and will forever continue to be inte-

gral parts of forms that manifest the eternal
cncrgj', is reasonably certain. Tliat his psychical

peculiarities survive in his offspring and in the

liuman lives that directly or indirectly come into

contact with him. is a matter of easy observation.

Whether this survival in the race is endless

seems to some thinkers doubtful, on the ground
that the earth itself will some day have run its

course and ceased to be the bearer through space

of organic life. But as it is quite inconceivable

that in an infinite universe, constituted, as spec-

tral analysis shows, of essentially the same sub-

stances, a single satellite of a single sun should

have produced intelligence like that of man. the

secret of the earth's life may become known, and
the influence of the human race, large or small,

good or bad, may be felt elsewhere in the uni-

verse ere the final catastrophe comes, and even

out of the death of this planet are likely to rise

new forms of life.

That man will live forever in other forms of

physical organization and of consciousness may
therefore be regarded as exceedingly probable.

\A'hether the consciousness of personal identity

which cannot be stripped off or dissolved in the

sueee-ssion of fluctuating mental states and the

accompanying sense of moral aecountabilitv can

be fully explained as products of the brain due to

the persistency of the physical tvpe. in spite of

incessant chances in the ortranism. may be gravely

questioned. From the standpoint of idealistic
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philosophy this consciousness of self is interpret-
ed as betokening the presence of a spiritual monad
reflected to human sense-perception only as though
it possessed a material form. But even if the ul-

timate reality is conceived of as an infinite, eter-

nal, and inexhaustible energy, it does not seem to
follow that each or any of its individualized ex-
pressions shares its everlasting per.sistence. Rather
would it seem as if the reality that no longer is

shadowed forth to our sense in the outward form
of a man must have ceased to be what it was.
The idea of a conditional immortality has re-

ceived some additional strength from the doctrine
of a survival of the fittest. It encounters great
difficulties, however, in attempting to define what
constitutes fitness. The difference between a
short life on earth and an endless existence is

so infinitely great that the mind shrinks from
ascribing the power to determine so momentous
a fate to any conviction that has been formed,
or disposition that has been developed, or line

of conduct that had been adhered to, during a
few years of earthly life, especially in view of
the enormous influence of heredity and environ-
ment. If, therefore, scientific inquiry apparently
leads to a noii liquet, and assurance based on au-
thority can be preserved only until the authority
itself is questioned, it is the more gratifying to
note the important place the doctrine of im-
mortality has had in the education of the human
race in enhancing the worth of the individual
and emphasizing his higher spiritual interests, in
maintaining his confidence in the inherent right-

ness of the universe, and in training him to regu-
late his present conduct by considerations of the
future.
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IMMORTALS, The. A name given to the
guards of the early Persian kings, forming a
regiment of 10,000 foot-soldiers.

IMMORTEL, ..'nior'tol'. L'. A romance by
Alpbnnsc Dauclet (ISSS). picturing with keen in-

sight and irony the intrigues and petty strivings
of the Academic world. The chief personages are
the Academician Professor Astrier-Pehu. a sec-

ond-rate scholar, who finds the sources on which
he has based his work to be forgeries; his false,

intriguing wife; their spendthrift son; and Abel
dc Freydct, a candidate for the Academy.

IMMORTELLE (Fr., fem. sg. of immortel,
immortal). A name applied to various species
of Helichrysum, especially Helichrj-sum arena-
rium, which is grown extensively in France, where
the flowers are made into compact wreaths for
home use or for export. They are chiefly used as
mortuary decorations, either in their natural
color (yellow) or bleached -ivhite. Like other
flowers, such as tuberoses and callas, that have
been used largely for funereal decoration, immor-
telles have suffered in popularity, especially since
the barbarous practice of dyeing them purple
and vermilion, and working them into fantastic
designs, came, into vogue. The most striking fea-
ture of the immortelle is the one that suggested
the name; the flowers, being dry and firm, are
so-called 'everlasting.' They retain their natural
colors for months or even years. See Amabanth.

IMMUNITY (from Lat. immunitas, exemp-
tion, from immunis, exempt, from in, not -|- mu-
nis, serving, from munus, duty). Resistance of
the living organism to infection. There is an
astonishing difference in the resistance shown to
the invasion by germs of disease by certain ani-
mals of allied nature. Human beings, cattle, and
guinea-pigs show great susceptibility to tuber-
culosis; while the cat, dog, and horse resist it.

Man easily becomes a victim of typhoid fever,
while domestic animals never suffer from it. Im-
munity is either (1) natural or (2) acquired.
Natural immunity is a congenital insensitiveness
to infection or contagion which is possessed by
certain individuals or families, or which exists
as a racial characteristic. The same individual
may be immune against a certain disease at one
age and become susceptible to it at another age;
thus infants are almost entirely immune against
yellow fever, and but few ca.ses occur among
them. The Arab is said to be absolutely im-
mune to typhoid fever. The Japanese are im-
mune to scarlet fever. Acquired immunity is a
condition of insusceptibility which results from
passing through an attack of the disease, or from
being inoculated with the poison of the disease,
which results in a change in the blood. Immu-
nity to yellow fever results after one attack of the
disease. One attack of typhoid fever is almost a
certain guard against another, a statement which
is true also of scarlet fever and measles. Exper-
imental immunity is acquired immunity result-
ing from introducing, for experimental purposes,
attenuated microorganisms into susceptible ani-
mals, and thereby causing the production of im-
munity to virulent forms of those organisms.
The house mouse and the white mouse, naturally
very susceptible to anthrax, are rendered immune
to this disease by receiving an inoculation of
blood from a convalescent tetanic animal.

Immunity is lost or destroyed in a number of
ways. It may be destroyed by (1) variation
from the normal temperature. Pasteur found
that chickens, naturally immune to anthrax,
became susceptible to the disease after being
plunged into a cold bath. (2) Altering the chem-
ical composition' of the hlood by changing the
diet, or by injection of drugs.' (3) Loss of
strength, or exhaustion, is a cause of loss of
immunity, as Roget demonstrated by inoculating
previously immune white rats with anthrax,
after compelling them to work at revolving a
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wheel. (4) Removal of the spleen is followed

by su.sceptibilitr to disease (Bardacli). (3)

I'ombiiiiiKj various iincrourtioiiiniiis destroys im-
munity in some experimental cases.

TiiEOKiE.s OF Im.mvmty. In 1S80 Pasteur
tauj,'ht that the microorgiinisni, by its growth in

the body, uses up sonic substances necessary for

its existence, and then perishes. If the removal
of this substance be complete, perfect immunity
results. This is the cxhtiimlioii theory. .Stern-

berg combats it, sayinfr that if it were true, we
mu>t have in each of our bodies certain siiiallpo.K

material, measles iimtcrial. and scarlet-fever

material, etc., each of which must be e.xhausted

by its appropriate microorganism, thus neces-

sitating an almost inconceivably complex body
chemistry. The retention theory was advanced
in 18.S0 by C'hauveaii. who suggested that the

growth of the bacteria in the body probably
originated some substance prejudicial to their

further dcvelo|)ment. Tlie phufiocytosis theory
was suggested by Carl Roser in ISl^l, received

attention from Sternberg, and al-^o from Kix-h,

but was not advanced with any insistence fiU in

1884 -MetchnikolT enthusiastically chan\pioneil it

and gave it his name. There are two varieties

of the white blood-corpuscle who.se duty it is to

destroy bacteria: these are the large, unicellular
leucocyte, or macrophagocyte, and the smaller
form, the microphagocyte. Both these forms
exhibit ainfeboid movements, and possess the at-

tractive force called ehemotaxis which exists be-

tween amirboid cells r.nd fiKxl particles. Pha-
gocytosis is the incorporation of foreign particles

by these am<pboid wliite blood-corpuscles. Leu-
cocytes actually take up and envelop living

pathogenic organisms, as demonstrated by Koch
in 1878. The humoral theory, suggested by
Grohmann in 1884, was advanced by Buchner,
who claimed that not phagocytosis, but the bacte-

ricidal action of blood-plasma, is the cause of the
destruction of pathogenic bacteria. He showeil

that freshly drained blood, blood-plasma, as well

as aqueous hunioi de-^t roved such organisms. It

was shown in rebuttal that dispersion in a large

amount of watery fluid causes the death of micro-
organisms, which grow well when allowed to re-

main in a close colony. The prevalent andgenerally
adopted theory is the antitoxin theory, defended
by Behring and Kitasato, Brieger, Tizzoni, Cat-
tani, Koux, Vaillard, and others. According to

this theory, the metabolism of bacteria, during
disease, gives rise in the blood of the sick person,
not only to poisonous alkaloids called toxins (ex-

isting either in the bodies of the bacteria or pro-

duced by them), but also to defensive proteids
called anti-toxins, which possess the property of

neutralizing the toxins. Hankin divides the anti-
toxins (formerly called alexins by Buchner)
into four groups. Proteid substances that occur
naturally in animals and possess the power of
destroying bacteria or their products, he calls

sozins. Similar proteids resulting from acqiiired
immunity in animals he calls /ihylaxins. Sozins
are subdivided into those which have the property
of killing bacteria, or niycosozins, and those
which neutralize bacterial products, or toxo-
so:ins. A phylaxin which destroys bacteria he
calls a mi/eophylaxin. and a phylaxin which neu-
tralizes their ptomaTns he calls a toxophylaxin.
Consult: Roser, Enlziinilunti und IJeilunf) (T^ip-
«ig, 1886) ; Chauveau, Traitf de physique biolo-

gique (Paris, 1901); Behring, Die lilulsnum-

therapie (I^ipzig, 1892) ; Sternberg, Immunity:
I'roteetivc Inoculations in Infectious Diseases
and Herum Therapy (New York, 18lto). For
the method of securing artificial immunity by
means of defensive proteids, see Antitoxin' ;

Toxins ; SEnusi Tiikhai-y; and Vaccination.

IMMUNITY, in feudal law, and in interna

tional law. See Keiualism; Invioladiuty.

IMOGEN, Ini'A-jOn. Tlie daughter of Cynibe-
line and wife of Posthumus, in Shakespeare's
f'ymheline. whom her husband is made to believe

false by lachimo, but whose fidelity is afterwards
proved.

IMOGENE, Im'A-jen, The Fair, The heroine

of l^cwis's ballad "Alonzo the Brave and the Fair
Iniogenc."

IMOLA, e'niAlA. .-V walled city, on the San-
terno. in the Province of Bologna, Italy, 21 miles

southeast of the city of Bologna (Map: Italy,

F .3). It has been tlie seat of a bishop since 4'J2.

It has an ancient castle, several asylums, and
two theatres. It markets wine and vegetables,

ami manufactures leather, majolica, bricks, gun-
powder, and fertilizers. Xear by are mineral
springs. In Roman times the city was called

"Forum Cornelii.' after its founder, L. Cornelius

Sulla. Here was born Saint Peter Chrj-sologus,

Archbishop of Ravenna, who died in 440, and tho
painter Innocenzo da Imola, who died about
lo.")0. Poimlation of commune, in 1881, 29.343;

in 1901. 33.210.

IMOLA, Innocenzo ua (c.1404-c. 1.550). An
Italian painter, born at Imola. His rt'al namo
was Innocenzo di Pietro Francucci, and he was
the pupil of Francia at Bologna, and then studied

under Albertinclli in Florence. Afterwards he

went to Bologna and painted the frescoes of tho

'"Death and Assumption of the Virgin" at San
Michele (l.ilOl, al>o the ""Madonna in Glory,"

and a '"Madonna with Kneeling Donors." both

in the gallery of that city. Among his other

works are altar-pieces in the cathedral at Faen-

Z!\, in Berlin, and in Munich. His best jiictures

are reminiscent of Raiihacl.

IMOSHAGH, iVmAshiig'. The national name
of certain ])astoral tribes of Tuaregs in the .Saha-

ra Desert, who are independent. See TiAnEG.

IMPACT (from OF. impacter. empaeter. to

press dose together, from Lat. impingere, to dash
against, from tii, in -r pangere, to fasten). If a
body in motion meets a second body—either at

rest or in motion itself—there is said to be an
'impact' between them. The general principles

of mechanics of course niiiy be applied to the

changes in the motion. (See JIeciianics.) The
geometrical sum of the linear momentum of the

two bodies is not chan^'cd by the impact : nor is

the sum of their kinetic energies, provided they

are perfectly elastic. Consider the two bodies

as moving along the same horizontjil line. Let
their masses be m, anil m^ and the velocities of

their centres of inertia before and after impact
be r, and r, and V, and Vj, respectively. Then,

for all bodies

mit", + niji's = niiV, + mjV..

(This law was given by Wallis, Wren, and
Huygcns almost simultaneously, 1008. The first

applied it to inelastic Imdies; the last two to

elastic ones.) If the bodies are absolutely in-

elastic, V, = Vj; if they are perfectly elastic,

i m,f,' -f i ».,r,= = J m.Vi' + 1 »i,V,«;
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if they are imperfectly elastic and of the same
material, Newton has shown that

Vo—\,

a constant for a given kind of material, which
is called the 'coefficient of restitution.'

IMPAIiE (from Fr. empaler, It. impalare,
ilL. impalare, to impale, from Lat. in, in +
palus, pole). In heraldry, to arrange two coata
of arm:; side by side in one shield divided per
pale. It is usual thus to exhibit the conjoined
coats of husband and wife, the husband's arms
occupying the dexter side or place of honor, and
the wife's the sinister side of the escutcheon. A
husband impaling his wife's coat with his own is

not allowed to surround the former with the
collar or insignia of any order of knighthood to
•which he may belong. Bishops, deans, heads of
colleges, and kings of arms, impale their arms
with their insignia of office, giving the dexter
side to the former. In early heraldry, when two
coats were represented in one shield side by
side, only half of each was exhibited, an arrange-
ment which had been called dimidiation (q.v.).

Sometimes the one coat only was dimidiated. A
reminiscence of dimidiation is preserved in the
practice of omitting bordures, orles. and tressures
in impaled arms on the side bounded by the line
of impalement.

IMPAL1<A (African name). An antelope.
See Palla.

IMPAHATION (Fr. impanation, Port, im-
paiMcCio, It. impanazione, from Lat. in, in +
pants, bread) . A word coined in the Middle Ages
to indicate a modification of the theory of tran-
substantiation. Formed upon the model of the
word 'incarnation,' it ought to denote that the
divine Logos took upon Himself the elements of
the bread and wine of the Eucharist, ju.st as He
did humanity in the Incarnation. But it was
used to denote the view that instead of a transub-
stantiation by which the substance of the bread
and wine became the substance of the body and
blood, there was in the Eucharist an assump-
tion by the whole Christ, body as well as divine
Logos, of the bread and wine, so that He was
wholly present in them. This scarcely differs

from Luther's personal view, which was that of

the "sacramental permeation of the substance of
the bread by the substance of the body," etc., and
he was charged by Bellarmine and other Ro-
man Catholics with reviving the old error of im-
panation. The official doctrine of the Lutheran
Church, however, is that of the "sacramental
coexistence at the same place of the two sub-
stances, both continuing to exist in their un-
modified integrity." See Lord's Scppeb; Tran-
SUDSTAXTIATIOX.

IMPARLANCE (OF. emparlance, from em-
parler. to talk, from en, in -\- purler, to talk, from
ML. parabolare, to discourse, from Lat. parabola,
parable, from Gk. TrapalioXf/, paraholc, compari-
son, from 7Tapaf)a?.^eiv, paraballein, to place be-

side, from 77apa, para, beside + lia?.?.ctv, bal-

lein, to throw). In common-law pleading, an
allowance of time to the defendant in a civil suit

to put in his defense. As the name indicates,
the grant of time was originally made to enable
the defendant, before pleading, to talk with the
plaintiff, with the view of coming to an amicabl"

understanding with him. Later, in certain classes
of cases, the defendant was entitled to demand

%)ne imparlance {licentia loquendi) for this pur-
pose, and this practice, in course of time, became
a mere device for securing a reasonable time in

which to plead. The term is not in general use
in this sense in the L'nitcd States. See Plea;
Pleading. Consult Blackstone, Commentaries
on the Laws of England.

IMPAS'TO (It., covered with paste). The
name given to the practice of painters who lay
on their color with solidity and thickness. Cer-
tain schools at one time loaded with color the
light portions of their picture, and left the
shadows thinly painted. In this way they
thought to secure transparency, as it was called,

in the shadows. The practice to-day, however,
is to attain transparency in shadows by their
true relation to the light parts of the picture,
and this is done by painting all parts with equal
thickness of pigment.

IMPATIENS. See Balsam.

IMPEACHMENT (OF. einpeschement, Fr.
empechement , hindrance, from OF. etnpescher, Fr.
enipecher. to hinder, from JIL. impedicare, to en-
tangle, fetter, from Lat. in, in + pedica, fetter,

from pes, foot ) . The act of calling a person to
account for some misconduct, or of discrediting a
witness, a document, or a record. Impeachment
of waste is an ancient statutory proceeding in-

stituted to restrain and punish the commission
of acts of waste by tenants for life or years.
(See Impeachment of Waste, and Waste.)
The manner in which a document or record or
witness is impeached, and the legal effect of
such impeachment, are explained in the article

on Evidence.
There remains for our present consideration

the peculiar method, known as impeachment, of

prosecuting certain public offenders. In Eng-
land it differs from the ordinary criminal prose-
cution in two respects : ( 1 ) tlie prosecutor is

the House of Commons, and not the Crown; (2)
the trial court is the House of Lords, and not an
ordinary judiciarj- tribunal. In the United .States

an impeachment is generally instituted and prose-

cuted by the Lower House of Congress or of a
State Legislature before the L'pper House or
Senate, although a few of our States provide for
impeachments in the ordinary courts of justice.

This method of prosecuting criminals was
employed for the first time in the case of Lord
Latimer and others, who were accused of differ-

ent kinds of frauds and malpractices connected
with the revenue during the latter part of the
reign of Edward III., and who were found guilty
and condemned to imprisonment and removed
from office. The proceeding is one of the monu-
ments of the Good Parliament of 1376. Several
other cases of impeachment of crime followed:
but after 14.59 acts of attainder (see At-
tainder) took the place of impeachments for
nearly two centuries. Under the Stuarts, how-
ever. Parliament again returned to impeachments
as an effective method of dealing with officers of
the Crown who were corrupt or oppressive. In
1021 Sir Giles Mompesson and Lord Bacon were
impeached and convicted, removed from office,

and heavily fined, for gross official misconduct.
Since that date there have been fifty-two cases
of impeachment in England, of which number but
one has occurred within a hundred years, and
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that one in 1805. The proceeding is practically

obsolete there.

In the United States, however, it is still a liv#
and vigorous institution. The court for llie trial

of inipeacliment is accounted the very capstone of

our judicial systems. Federal as well as State. Its

existence is secured and its organization is regu-

lated by national and State constitutions. For
example, the organic law of tlic I'nion provides

that "the House of lU-presentatives shall liave

the sole power of inipeacluncnt" (.\rt. 1., Sec. 2,

cl. 5), and "the Senate shall have the sole power
to try all impeachments. When sitting for that
purpose." it is declared, "they shall be on oath
or adirmation. When the President of the

United States is tried, the Chief Justice shall pre-

side; and no person shall be convicted without
the concurrence of two-thirds of the members
present. Judgment in cases of impeachment
shall not extend further tlian to the removal
from ofliee and disqualilication to hold and enjoy
any ollice of honor, trust, or profit under the
United States, but the party convicted shall

nevertheless be liable and subject to indictment,
trial, judgment, and punishment, according to

law." (.\rt. I., Sec. 3, el. G and 7.) The Constitu-

tion further provides that "the President . . .

shall have power to grant reprieves and pardons
for ofTenscs against the United States, except in

cases of impeachment" (.\rt. II., See. 2, cl. 1) ;

and again, "the President, Vice-President and all

civil ollicers of the United States, shall he re-

moved from ollice on impeachment for, and con-

viction of, treason, bribery, or other high crimes
and misdemeanors." (Art. II., Sec. 4.) Similar
provisions arc contained in nearly every State

constitution, although a few States remit im-
peachment trials to the ordinary courts of jus
tice.

It will be obsen-ed that this extraordinary
proceeding is limited by the Federal Constitu-

tion to the punishment of Federal oflieers. Can
a Federal oflicer escape impeachment by resign-

ing his ofliee? The Senate decided in the case of

Belknap, by a vote of .37 to 29, that he cannot.
On the other hand, the Supreme Court of Ne-
braska has held that the prime object of impeach-
ment proceedings is to protect the State from
official misconduct, and that as soon as an officer

resigns, the reason for resorting to these pro-

ceedings ceases. Thereafter, the offender is to be
prosecuted like any other criminal by indictment
and trial in the proper judicial tribunal.

Differences of opinion have developed, also, in

this country concerning the nature of impeach-
able offenses. .According to one view, only such
official misconduct as renders the wrongdoer
liable to indictment will warrant an impeach-
ment: while another view is that this proceeding
was intended to be very elastic and comprehen-
eive. and to be applicable to every sort of olli-

cial misdemeanor which is subversive of any
fundamental or essential principle of govern-
ment or highly prejudicial to the public inter-

ests. This view was adopted by the House of
Representatives in preparing its articles of im-
peachment of President Johnson, and has been
approved by the Supreme Court of Nebraska. It
has been embodied in the constitutions of some
of the States.

The literature upon this topic is quite exten-
sive, both in England and in this country. See
Blackstone, Commentaries; Anson, Law and

Custom of the Constitution (Oxford, 1886) ;

Stephen, history of the Criminal Law of lung-

land (London, 1883) ; May, I'arliamcntary J'rac-

lice (lOlh ed., London, iuOl); Pike, t'oiis/i(u-

lional History of the House of Lords (London,
1894) ; Poore, Federal and titate Const it utiont
(Washington, 1877) ; C American Law Reijistcr,

S. S. 257. 641; Htate v. Hastings, 37 Nebraska
Reports, 9fl (1893) : Story, Conime/i/ories on the
Constitution (Boston, 1882); Addison Trial
(Lancaster, 1803); Chase's Trial (Baltimore,
(1805); Peck's Trial (Boston, 1883); Prcacott's
Trial (Boston, 1821) ; Imiinuhmcnt of President
Johnson ( Wa-iliington, ISt'iS) ; Jtrlknap's Trial
(Washington, 187(i) ; Mechem, On the Laic of
I'lihlic O/lircs and tl/ficers (Chicago, 1890).

IMPEACHMENT OF WASTE (liability for
waste). An expression of English law used to
denote the liability of tenants for life or years
for waste committed by them upon the estate.

The phrase is commonly emploj-ed in connection
with a lease of land for life or for a term of
years, when an estate is given to such a tenant,
"without im[)eaclinicnt of waste." He is then en-

titled to cut timber, and do many things on the
estate whidi otherwise be would be unable to do.
The privilege so granted is, liowever, not unlimit-
ed, but is confined to such reasonable use of the
land as is included within the description of 'or-

dinary waste,' such as the cutting of timber for
building and repairs, the improvement of the
estate, etc. If the tenant abuses tlie riglit and
attempts to cut down ornamental timber, for ex-

ample, or deface the family mansion, the Court
of Chancery will interfere by injunction to re-

strain the unauthorized waste. See Waste.

IMPENDING CRISIS, The. See Helper,
HlXTiiN KowAX.
IMPERATIVE. CATF.GonicAL. See Categor-

ical iMI'KllA'riVF. ; Eturs.
IMPERATIVE MOOD. See Conjugation.

IMPERATOR. Sec E.\iperob.

IMPERIAL CHAMBER (Ger. Rcichskanv-
merfinichl) . One of tlie two highest courts of
the Holy Roman Empire, coiirdinate with the
.\ulic Council (q.v.). It was created in 149.') by
the Emjieror Maximilian under pressure of the
princes of the Empire, whose influence was great-

ly strengthened by the erection of the new tribu-

nal. It was composed of a president nominated
by the Emperor, two vice-presidents, and a num-
ber of associate judges, varying at difreront times
from sixteen to fifty, selected partly from arnrpiig

njcn learned in the law and partly from the ranks
of the nobility. Its jurisdiction ineludeil pri-

marily all cases involving the princes of the Em-
pire, but it sat also as the highest court of

appeal in civil ca.ses involving the interests of the
member of any estate. It also offered redress for

any refusal, delay, or miscarriage of justice on
the part of any inferior court. Its sessions were
held at Frankfort, Speyer. and, after 1()93, at
Wetzlar. It exercised a profound influence on
the development of the civil codes in the various

territories of the Empire. See the article Holt
Ron \N i;>triKK.

IMPERIAL CITY, The. A title fre(|uently

given 111 Itonie.

IMPERIAL EAGLE. See Eaole.

IMPERIAL FEDERATION. A plan to

unite the different parts of the British Empire
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more cl>->sely. At present the only formal tie

l)et\veen the various parts of the British Empire
is the Crown. Many of these parts being so dis-

tant, of such diverse local interests, and having
no representation in the Imperial Parliament,
must naturally drift into complete independence,

unless some reconstruction of the British Con-
stitution be eli'eeted which shall retain and
strengthen tlie interests of the self-governing col-

onies in the Empire. For several years this

question has occupied the minds of British states-

men. In 1884 a gathering of leading mem-
bers of both the Liberal and Conservative parties,

in London, under the presidencj' of the Right
Hon. VV. E. Forster, resulted in the formation

of the Imperial Federation League. A practi-

cal scheme of federation, prepared by a special

committee of the League, was presented in 1892.

It recommended the establishment of a council

of the Empire, on which the chief self-governing

colonies should be represented, including India

and the Crown Colonies. This Council should

deal with Imperial defense, to which each part
of the Empire should contribute. The adoption

of this report marks the end of the stage of gen-

eral discussion without any definite plan, and the
beginning of the period for taking steps to bring
the matter to an issue. As the work for which
tlie League was founded belonged rather to the

first than the second stage, and as the members
differed as to the best plan to be followed, it was
decided to dissolve the League at the end of 1893,

in order that there might be complete freedom
in deciding on practical steps. Its place was
taken by several organizations, among which are

The United Empire Trade League, The British

Empire League, The Imperial Federation (De-

fense) Committee, and The Unity of the Empire
Association. Besides these there are many socie-

ties in the various colonies.

A conference which met in Ottawa June 28,

1894, composed of delegates from nearly all the

self-governing colonies, marks a step in the prog-

ress of the movement. The object of the meeting
was to promote the development of trade within

the Empire by means of improved intercolonial

communication. The keynote of the discussions

was loyalty to the mother country' and a deter-

mination to maintain intercolonial solidarity.

Thus the conference ser\-ed to bring about a
mutual acquaintanceship and to arouse a feeling

of intercolonial kinship. There are several prac-

tical difficulties to be encountered. Critics of the

project doubt if the mother country' would jier-

mit herself to be outvoted by a combination of

the colonics, or whether each part would be will-

ing to aid the others in matters not directly af-

fecting itself. The various colonies have differ-

ent tiiriff systems, some being strongly protec-

tionist, and it is a question whether these last

would agree to the free-trade preferences of the

mother country, or whether England would modi-
fy her jiolicy to please thoni. The basis upon
\vhich India could be included within the union
is also a matter frequently discussed. These and
other problems, it is asserted, must be solved

before the federation can be accomplished.

On the other hand, the project has received

the warm approval of a large section of the

British and colonial press, and of men of such
widely differing political views as llr. Forster.

Lord Randolph Churchill, Sir .John Lubbock, and
Mr. Cecil Rhodes. The growing intimacy be-

tween the parts of the Empire, as shown by
the conference of 1894, and the gradual reduc-
tion of the barriers of time and distance, augur
well for the success of the movement. The exist-

ence of a real and practical, though not formal,
union is demonstrated by the aid furnished to the
mother country in the Transvaal War of 1899-

1902, and in the Chinese fighting of 1900. Many
persons see a strong tendency toward ultimate
Imperial federation in the recent federal unions
of Canada (q.v. ) and Australia. See Austba-
LIAK FeDER.MION.

IMPERIAL INSTITUTE OF THE UNIT-
ED KINGDOM, THE COLONIES, AND
INDIA. A memorial of the tjueen's Jubilee of

1887, which is a public institution in South Ken-
sington intended to contain "sample collections

of the natural products and resources of every
portion of the British Empire, so arranged and
displayed as to be of practical benefit to commer-
cial business men, and to allow of scientific re-

search by every class of students." It is fur-

nished, therefore, with laboratories and with
reading and lecture rooms as well as with ex-

hibitorj- departments. The University of Lon-
don is now housed also in the buildings of the
Imperial Institute. For a description of the
building, with illustrations, consult in Magazine
of Art, March, 1890, an article by Sir Somers
Vine.

IMPERIALISM. A term originally applied

to the character and spirit of that form of gov-

ernment known as an empire (q.v.), and con-

noting absolute power vested in the hands of a
single ruler. More recently the term has been

generally used to describe the policy, pursued

by various nations, of establishing 'world pow-
ers' through the extension of their rule over

other and especially inferior races of mankind,
and, sometimes, through the acquisition, on
whatever motive, of new territorj- lying outside

their 'natural' boundaries. The policy, when
logical!}' carried out, results in the establishment

or maintenance of colonies or outlying depend-
encies. In Great Britain the term is sometimes
applied to the doctrine which calls for the closer

union, into a so-called Imperial Federation, of

the component parts of the British Empire.
With reference to the questions of expansion of

territory and extension of power, there has been
much discussion in recent years, especially in

Great Britain and the United States. In the

former country those favoring such a policy are

popularly known as 'Jingoes.' and those op-

posing it as 'Little Englanders.' Each acquisi-

tion or attempted acquisition of new outlying

territory by the L'nited States has met with
much opposition, and the opposition was particu-

larly pronounced at the close of the Spanish-

American War, when a group of citizens, who
soon came to be known as 'Anti-Imperialists,'

vigorously contended against the acquisition by
this country of the Philippines and Porto Rico.

By various political leaders and a large number
of voters 'imperialism' was regarded as the
'paramount' issue in the Presidential campaign
of 1900.

IMPERIAL MOTH. The largest of the 'royal

moths' iIin.<iilo)in imprrinlis) . sulphur yellow
marked with purplish brown. The wings expand
from four to five inches; the larva is thinly

clothed with hairs and bears spiny horns on the



IMPERIAL MOTH. 504 IMPORTS AND EXPORTS.

Beconil ami IhirJ se'niK'iits. It feeds on the hick-

ory, butternut, and other forest trees.

IMPERIAL ORDER OF SERVICE. A
new urilir iiistiluted in London .lime Jti. I!MI2. Iiy

King Edward Vll., to confer lionur on tlio.-*e who
have held continuous oiliee under the British

Crown either in Knghind or in tlie colonies. The
order consists of a soverei^jn and companions.
'1 hough the number of companions is unlimited,

the order is practically eonllned to |KTsons who
have been employed in the various branches of

the British CivilService for at least forty years.

I'p to .January I, 1!)0;!. tlie order had Ix'cn con-

ferred on abiiut nne Inindrcd and live fientlemen.

IMPERIAL WOODPECKER. See IvoRr-

niLL.

IMPERIUM (Lat., power, jurisdiction). A
ti-rni applied to the sovereign power of a Roman
magistrate when in eonunand outside of Rome.
Thus, a Roman consul, when operatinjj; in war,
was invested with the |)ower, imperium, that in

Rome was the inalienable prerofrative of the Sciia-

tus PupulufKiiH' Ilomiinus ; and he was known as

impvralor, gcncralinchic/. When .\ufrustus took

imdcr his own control all the important func-

tions of the (State, the republic merjjed into a
monarchy, the imperium i)ecame the exclusive

Iirerogative of the monarch, and impcrator passed
to its modern meaning of 'emperor.'

IM'PETI'GO (Lat.. from imi>clcri\ to attack,

from in, in + pctere, to seek). A disease of the

skin. The term was formerly applied to many dif-

ferent diseases of the skin which were character-

ized by pimples, pustules, and scales. In modcni
times Willan restricted the term to a disease of

the skin, characterized by an eruption of snuill

itching pustules, single or in grou|)s, terminating
in scaly crusts of a yellowish color. Hcbra and
more recent writers discard the term, and clas-

sify the old impetigo as a form of eczema (q.v.).

Tillbury Fox, of London, descril)es impetigo con-

tagiosa as an acute pustular. e(mtagious skin dis-

ease, during which the patient sutlers from fever,

with vesicles and pustules on the face and hands,
and thence extending to other parts of the body
and followed by the production of ycllowisli

cru.sts. Impetigo herpetiformis is a similar, non-
contagious eruptive dermatosis, occurring in

pregnant women, attended with grave general
pymptoms. Impetigo rodcns is either cancer or
syphilis. For treatnicnt of impetiginous eczema,
see KcZEJtA.

IMPEY, tm'pl. Sir EuJAll (17321809). An
English j\irist. Chief .Justice of Bengal, born at
Hammersmith. He was educated at Westminster
School and Trinity College, Cambridge, and was
called to the bar in IT'jO. He was counsel for

the East India Company in 1772, and two years
later was knighted and sent out to Caloitta as
the first Chief .Tusticc under the new regulating
act. He nattirally sided with his old schoolfel-
low, Warren Hastings, in that Oovcmor's po-
litical troubles, and this course of conduct, to-

gether with his condemning to death the famous
iiorger Raja \anda Kumar, brought about his
own recall and impeachment (178:J) ; but he was
discharged with honor, having been revealed as an
amiable and upright jfldge. perhaps a trifle vain

and too easily led by Hastings. Tmpey was elect-

ed member of Parliament for New Romney in

17nn. but, although he held his B<'at imtil 17nfi,

retired to the country in a couple of years, and

s|)ent his latter days in eduiating his family and
enjoying the society of his friends.

IMPEYAN PHEASANT. See Pueasant.

IMPLEMENTS, .\(,iiici ltiuai., A loose term
applied t<i all nnplemcnts and tools used in farm-
ing, not only in the tilling of the soil, but in
the later preparali(in of the cro|) for nuirkct.
Doubtless the first tools used were such as re-

(|uired only human stri'ugth in their manipula-
tion. The crude spade, hoe, rake, sickle or .scythe,

and the Hail of the ancients are the protoly|)es

of the modern plow, cultivator, harrow, self-

binder, and threshing-machine. After animals
were subjected by man, the primitive plow and
harrow apjjcared. At first these were branches
iif trees; the former a crotcheil stick drawn
through the ground, the latter a twiggy liml>

dragged over the surface. Cultivators and other
implements for clearing the groiuid of weeds,
for the occasional stirring of the ground while
imdcr crop, and for earthing up erojis are all

modern inventions. Especially during the nine-
teenth century were improvenu^nts made in al-

most every kiml of farm implement. Indeed,
not a few first ap|)eared during that period, not-

ably the perfected seed-drill, reaper, and sclf-

liinder. The tlireshing-machine has not only
supplanted the Hail and the use of animals in
treading out the grain, but has also rendered
obsolete the ancient methods of winnowing away
the chaff. In short, every necessary ojicration

of the farm is now performed with some im])lc-

ment or machine specially adapted to the |)ur-

]iose, and horse, steam, and in some instances
electric power, have su])planled manual labor as
far as such substitution has been deemed feasible.

Since the ]niblicalion of Thomas's Farm Implv-
iiiriits and Macliinrr;/ (185!1 and lS(i!)), a few
American books have appeared which illustrate

and dcscril)e many farm conveniences and a]>pli-

anees; but improvements in farm implements
have been so numerous and important, and the
ap])lieations of science so striking, that there is

great need of a work which shall deal with fun-
damental principles. See Harvest a.nd Hab-
VESTiNo; TnBESiiiNO, etc.

Consult : Bailey, article "Tools," in Cyclopedia

of American florticiiUiire (Xew York, 1!)00) ;

Myriek, Farm Conveniences (Xew York, 1884) ;

^Martin, Farm Appliances (Xew York, 1887) .

IMPLU'VItJM (Lat.. receptacle for rain-wa-
ter). A tank or cistern in the centre of the
hall or atrium of a Roman house. In the ex-

amples which remain at PomjX'ii the impluvium
is generally formed of marble. It is placed im-
mediately under the imroofed part of the atrium,

and is intended to receive the rain which runs
down from the roof through the opening or cnm-
pluvium. The impluvium was frequently adorned
with a fountain, and with busts, statues, and
vases, and formed a very peculiar and interesting

feature in the house. The term was also applied

to the central open space of the atrium, even if

improviiled with a collecting basin.

IMPOON, Im-pnr.n' (Zulu name). One of the
duikers ( Cephalolophus mertjens) . a small ante-

lope, very plentiful in South Africa, in wooded
districts. Seo PlIKFR.

IMPORTS AND EXPORTS. In a general

sense, imports and exports are goods which are

conveyed across the boundaries of a region which
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is economically a unit. Thus we read of the ini-

jjorts and exports of medieval cities, and the in-

lercolonial trade in America before the Itevolu-

lion is classified in imports and exports. Since,

however, almost all of our knowledi.'e of imports
and exports is connected with the collection of

duties from them, it has become customary to

a[ii)ly the terms to goods carried into or away
from regions which are units politically, in which
no part levies discriminating duties against
goods from another part. The trade between
ilitTerent parts of Australia, which formerly fig-

ured in statistics of imports and exports, has
ceased to be so classed since the federation of the

.\ustralian colonies. A mere customs union of

independent political units, however, would not
change the character of the trade among its mem-
bers.

Tlie formation of extensive empires and federa-

tions which has taken place in modern times
would in itself have largely diminished imports
and ex])orts. So also would the great diversifi-

cation of indus'try which has marked the recent

economic historj- of the chief modern States.

-Agricultural countries are rapidly becoming man-
ufacturing countries also, and lience have less

reason to export raw produce and imjiort manu-
factures. On tlie other hand, the great cheapen-
ing of transportation and the development of a
wider range of wants have had a tendency greatly

to increase imports and exports. How greatly

the latter set of forces have overbalanced the

former may be seen by comparing the statistics

of foreign trade of a hundred years ago with
those of the present. See Commerce.

Since the opening of the modern epoch there

has existed a feeling that imports are injurious

to a country, while exports are advantageous to

it. Early statesmen believed that imports tended

to drain a country of its bullion, while ex|)orts

tended to restore that form of wealth. Hence the

niunerous regulations of the mercantile period

whicii aimed to discourage importation and en-

courage exportation. The special character of

English imports and exports of the time assisted

in dev<'lo|iing this prejudice against imports.

England largely exported wool and corn—com-
modities of high utility—and imported chiefly

line wares and articles of luxury, which were re-

garded by statesmen as injurious. The ])hysio-

cratie school of writers, on the other hand, argued
that since exportation of useful articles encour-

aged their production, it was to the advantage of

a country (o import its luxuries and devote itself

to prodviction of necessaries. But this point of

view has never been widely adopted by practical

statesmen.

Prejudice against imports still exists ; but
it is ehieily on the ground that importation tends

to diminish the employment of labor and cajiital

within a coimtry. Exports are regarded with
favor as encouraging industry. Economists have
shown that exports and imports have an irresisti-

ble tendency to balance each other. -An excess

of import.s, followed by a drain of specie, lowers
prices in the importing nation, and so encourages
exportation. On the other hand, development of

export trade must sooner or later result in an
inflow of specie, higher prices, and consequent
importation. The advantages of foreign trade in

its entirety should, therefore, be the subject of

study, not the advantages and disadvantages
of the correlative phenomena that compose it.

In practical politics much stress is still laid
upon the character of imports and exports. It
is commonly regarded as highly desirable that a
nation should export manufactures, and that its

imports should as far as possible be raw niate-
riah. Manufacturers draw less upon the natural
resources of a country and more upon the indus-
try of its pecjjile. It is obvious, however, that a.

country with unique natural resources may at-
tain a higher standard of well-being if it devotes
its labor and capital to the ex|iloitation of those
resources, instead of endeavoring to produce
manufactures in which it would have no relative
advantage over other countries.

It has been said that there is a natural ten-
dency for imports and exports to balance each
other. This is true, however, only with quali-
fications. The total value of imports of the
world must naturally exceed that of exports,
since the cost of carriage enhances the value of
goods transported from one nation to another.
A nation like England, which does a more than
proportionate part of the world's carrying trade,
can permanently import more than it exports;
while the United Statej, since it carries only a
small part of its imports and exports, must i)er-

manently have a balance of exports. Again, a
nation may invest the wealth gained by exporta-
tion in foreign enterprises, and will therefore
have no corresponding surplus of imports until
the returns from such enterprises begin to come
in. Thereafter it may receive a permanent sur-
plus of imports. So England, having invested
lieavily in other countries, normally shows a
great excess of imports over exports, as does also
Ifrance, while the countries wliich are heavily
indebted to foreign capitalists export as a rule
far more than they import. See Commerce; In-
TERXATIOXAL TkADE ; BALANCE OF TRADE.

IMPOST (Fr. iinposte, from Lat. impositus,

p.p. of imponere, to place upon, from in, in 4-

poiiere, to place, from po-, Gk. a-6, apo, away -4-

sinere, to allow). The point where an arch rests
en a wall cir column, or the part of the structure
from which it springs. It is usually marked by
horizontal moldings: but sometimes these are
absent, especially in Gothic architecture, where
dift'erent forms of impost are used. These have
been classed as—first, the continuous impost,
where the arch moldings are carried down the
pier; second, the discontinuous impost, where
the arch moldings abut and are stopped on the
pier; third, the shafted impost, where the arch
moldings spring from a capital, and are diflferent

from those of the pier, the form used in liest

CJothic; fourth, the l)anded impost, where the
]iier and arch have the same moldings, but the
impost is marked by a band of horizontal mold-
ings, as is frequently the ease in Italian-Gothic
buildings. Two adjoining arches often spring
from the same impost block. The member which
receives this name was unknown before mediaeval
architecture.

IMPOSTORS, TnF, Three (Lat. Do Trihus
Impostorihus) . The name given to a work al-

leged to deny all divine revelation, characteriz-
ing the three great fo\inders of religions—Closes,

Jesus, and Mohammed—as impostors. Though it

is often mentioned since fhe tenth century, and
attributed to heretics of various ages and various
degrees of eminence, ro authentic copy is known
to have ever been seen. A book bearing this title,

and professedly published in 1598, was reprinted
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liy E. Wellor, with German translation, Leipzig,

1846; without the trauslalion, Heilbronn, 1870.

In the eijjhtecnth eentury renewed attention di-

reeted to the subject by the spread of infidelity

caused the apix'aranoe of an apocryphal edition,

whieh has been frequently reprinted.

IMPOTENCY (from Lat. impotenlia, inabil-

ity, from i//i/((>(t';i», powerless, from in-, not +
potcns, able, from i/olis, powerful; connected
with Lith. pat is, Skt. pali, lord). As a legal

term, an incurable incapacity that admits of

neither copulati<^n nor procreation. It i.s a

ground for divorce by either spouse if it existed

at the time of marriai;e and is incurable, whether
it results from a defect caused by nature, or by
accident, or by the acts of the party. It has

been held that "where impotency is simply the

result of old age, the marriage is still binding;

that a man of sixty who marries a woman of

fifty-two should be content to take her tumquam
suror." The burden of proving impotency is

U])on the party alleging it as a ground for a
divorce. Consult tlie authorities referred to

under Divobce; Husbanu and Wife.

IMPOUNDING, llie placing in a pound
goods which have been taken by distress (q.v.),

or cattle which have been taken damage feasant

or found astray. See Pound: Kstbay.
Also, the retention of a deed or other legal

document in the eu.stody of a court in which it is

produced. This may be done where the instru-

ment is suspected of being forged, or is other-

wise of such a character as to satisfy the court

that it may be used as the basis of a criminal

prosecution. It is then impounded by order of

the court, in order that it may be available when
required for that purpose.

IMPRESSIONIST SCHOOL OF PAINT-
ING (from Lat. impnusiu, from impriiiurc, to

impress, from t)i, in + premere, to press). A
group of painters who endeavor to render the

impression of an object, or being, exactly as it is

in nature. Strictly speaking, every painter is

an impressionist, in so far as he renders his own
impressions, and the term 'Luminists' has been

proposed by Van Dyke as more appropriate, since

the school is mainly concerned with rendering

light. They constitute a branch of the Realist

school, and are also called Naturalists, corre-

sponding to the modern Naturalist schools of

sculpture and literature. They differ from Real-

ists like Courbet in that they conceive nature to

present a series of flat, colored surfaces, and not
figures in rounded contours. Their pictures are
marked by an absence of modeling.
The chief object of the Impressionists is to

render the effects of light. They paint every-

thing in full light, and condemn the practice of

painting in the studio as giving untrue tones.

All their pigments are light. Bright colors are
placed side by side, and the school avoids the

middle tones by which earlier painters achieved
harmony of color. Their works, being momentary
impressions, are marked by great rapidity of

execntion. and seem sketchy in character. In-

deed, the members of the school have justly laid

them,«elves open to the criticism of exhibiting
unfinished sketches for pictures. So great a
painter as Monet, for example, held an exhibi-

tion of studies of poplars seen at different times
of day and seasons of the year. Closely inspected,
their paintings seem mere blotches of color rough-

ly applied; but seen at a distance they present
pictures strikingly true to nature. Their rapid-
ity of execution cnaldes the impressionists to |)or-

tray motion and the nuances of expression to an
extent not previously attained. Their figures

are real men and women in the actions of daily
life, not models posed in a studio. They took
the final ftep in the liberation of modern art
from ancient tradition in color—a revolution
begun by the Romanticists under Delacroix, and
continued by the Realists under Courbet. Being
the latest school, they have also come nearest
to solving the specific problem of nineteenth-
century art—the representation of light, color,

and moving life.

The Impressionists found their way to public
favor very slowly. At first they were the sub-
ject of much ridicule. Manet, the founder of llie

school, had to exhibit his first Impressionist pic-

ture in the Salon des Refuses in 1803. A power-
ful factor in their progress to public favor was
their championship by Zola, whose articles in

behalf of Manet attracted great attention. They
were much aided by the i)icture dealer Durand-
Ruel, who, at a time when they were generally
condemned, held exhibitions of their woik side

by side with that of the Barbison masters. It

was not until the early seventies that critics

and the general public began to take them seri-

ously. Painters, however, were quicker to recog-

nize the progress in color and atmosphere which
Impressionism represents. Its work is quite
generally accepted and followed, and its perma-
nent influence has been to raise the pitch of light

in present painting. It is, however, a question
whether there will not be a reaction in favor of

greater form and solidity in painting than is the
present practice.

The chief French representatives of Impres-
sionism are Monet, the present head of the .school,

and Sisley, in landscape; Degas, Uaffaelli, and
Pi.ssaro, in figure and genre painting. Its influ-

ence is strongly felt at Munich and Glasgow, and
in the United States, where the chief representa-

tives are Weir and Twachtmann. The late Theo-
dore Robinson was also a prominent exponent of

the school. Consult: Duranty, La nouvelle pein-

lure (Paris, 1876) ; Duret, Les pcintrcs imprcs-

sionisles (ib.. 1878) : I>ecomte, L'art imprcsfiion-

istc (ib., 1892): Muther, History of Modem
I'aintinf) (London, 1896).

IMPRESSMENT. A procedure formerly
adopted in (ircat Britain to obtain additional

seamen for manning the navy. It was admitted
to l>c unjust to the individual, but was made
legal on the ground that the country had the

right in time of war to the ser\'ices of any indi-

vidual. -Ml seafaring men, except masters and
mates of merchant vessels, watermen-apprentices,
and certain other exempted persons, were liable

to be forcibly seized, taken on board men-of-war,

and compelled to serve. The practice was extend-

ed to cover men on hoard vessels in other than
home waters. As the British Government claimed
a ri?ht to the services of her seamen wherever
found, men were seized on board foreign merchant
vessels, and even on men-of-war which were too

weak to resist. Similarity of language and the

fact that many American seamen were of British

birth caused the United States to be the greatest

sufferer from the British press-gangs, and eventu-

ally this grievance became a leading cause of the

War of 1812. It is stated that the number of
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impressed Americans serving in British ships
between the years 1802 and 1812 was seldom less

than the total enlisted force of the United States
Navy at the time, and at the beginning of the
war more than 2000 Americans were discliarged

into prison ships for refusing to fight against
their own country. In the treaty of peace Great
Britain did not formally give up her claim to

tlie right of impressment as respected seamen in

American ships, for the subject was not men-
tioned; but the claim of the United States was
tacitly admitted, and no further attempts were
made to impress men from American ships.

IMPRISONMENT (from imprison, OF., Fr.
emprisonner, from en, in + prison, prison, from
Lat. prensio, arrest, from prehendere, prendere,
to seize ) . The restraint of a person's liberty for
any cause whatever, whether by authority of the
Government or in defiance thereof. In the latter

case it is 'false imprisonment' (q.v.). It does
not necessarily imply a prison with bolts and
bars, but may be exercised by any use or
display of force, lawfully or unlawfully, in the
open street. A man becomes a prisoner, wher-
ever he may be, by the mere word or touch of a
duly authorized officer directed to that end. Usu-
ally, however, imprisonment is understood to
imply an actual confinement in some jail or
prison employed for tlie purpose according to

the provisions of law. The power to imprison
is in many cases inherent in courts or magis-
trates, and in others conferred upon them by
statute, and it may be employed in civil as well
as criminal proceedings. Imprisonment for debt,

once universal in this country, under the opera-
tion of the English common law, is now generally
abolished by statute, except in cases where the
action of the debtor is tainted by fraud, or he is

reasonably suspected of an intention to avoid his

debts by concealing his property, or removing
that and himself from the State. Witnesses whose
testimony is necessary for the conviction of a
criminal often are imprisoned to prevent their

escape from the jurisdiction of the court. Per-
sons accused of crime are either confined till the
day of trial or released on bail, according to the
gravity of the off'ense. Courts have the power to
imprison for contempt of their authority, and
persons found guilty of crime are imprisoned for
periods definitely fixed by statute or by the judg-
ment of the court. Tlie confinement of lunatics

in asylums appointed for the purpose is not here
considered, as such asylums are not usually re-

garded as prisons. A person who wrongfully or
illegally deprives another of liberty may be sued
in a civil action for false imprisonment by the
person aggrieved, or prosecuted as for a criminal
oflfense. A prisoner desiring release is entitled

to a writ of habeas corpus to obtain the judg-
ment of a competent court as to the legality of

his imprisonment. See Arre.st: Debtok; Du-
ress; Punishment; B.\il; Debt; etc.

IMPROBATION (Lat. improhatio. disap-
proval, from improbare, to disapprove, from in-,

not -|- proharc. to approve, from probtis, good).
In Scotch law, the title of a proceeding for set-

ting aside a dee<l or other instrument, which is

apparently valid and probative, on the ground of

forgery or falsehood. It belongs to the class of

'rescissory' actions, and is equivalent to the juris-

diction exercised by the courts of equity in Eng-
land and America, in setting aside and canceling

Vol. X.—••is.

legal instruments, and in removing clouds on
title. See Equity; Feaud; Mistake.
IMPROMP'TU (Lat., in readiness). In

music, a short extemporaneous composition. Also
a title given to compositions for pianoforte that
have little thematic development.

IMPROMPTU DE VERSAILLES, JiN'proN'-
tu' dp var'sa'y', L'. A play by Jloli&re (1003),
in which he attacked the critics of his Ecole des
femynes.

IM'PROPE'RIA (Lat. nom. pi., reproaches).
A series of antiphons and responses which are
sung in the Catholic Church on Good Friday,
as a part of the mass of tlie presanctified. Ever
since 1560 Palestrina's famous Improperia have
been sung in the Sistine Chapel in Rome.

IMPROPRIATION (from ML. impropriatio,
from iinpropriare, to impropriate, from Lat. in,

in + proprius, own). A term used in England,
signifying the transfer to a layman of the reve-
nues of a benefice to which the cure of souls is

annexed, with an obligation to provide for the
performance of the spiritual duties attaclied to
the benefice. The spiritual duties are discharged
by a clergyman, who is called a vicar, and who
receives a certain portion of the emoluments of
the living, generally consisting of a part of the
glebe-land of the parsonage, together with wliat
are called the 'small tithes' (i.e. tithes of hops,
potatoes, and the like farming products) of the
parish.

IMPROVISATION (from Lat. improvisus,
unforeseen, from iti-, not + providers, to foresee,

from pi-o, before + videre, to see). The art of

producing without previous preparation a poem,
or a musical composition. Oratory, although in

its original form it is founded on spontaneous
efforts, is not ordinarily considered under the
head of improvisation; but poetry and music,
while subject to inspiration, are rather domi-
nated by their complexity, and improvisation in

tliese branches represents a peculiar and unusual
ability. Poetry and music, like the dance and
music, were inseparable in their early history;
the Egyptian priests chanted improvised hymns
to their deities; while in Greece, the real home
of improvisation in antiquity, it was customary'
for poets to recite impromptu verses to the ac-

companiment of the lyre. In later Roman times
Archias. the friend of Cicero, Publilius Syrus,
Ovid, and Statins, were famous improvisatori.
But as in tlie course of centuries languages grew
more compact, and as less license was allowed,
improvisation almost died out among civilized

nations. Among savage peoples it has always
been practiced. From the decline of Rome to

the ninth century improvisation as an art was
practically unknown. Tlien. however, came the
renaissance, and the troubadours, the trouvSres,
the minnesingers, and the mcistersingers (qq.v.

)

followed each other in rapid succession. Italj'

was quick to t^ke advantage of the adapta-
bility of hcT language, and the courts of Na-
ples, Milan, and Ferrara became poetical cen-

tres from which the new art spread through-
out the Peninsula. In Germany and in France
improvisation was soon superseded by careful

composition, but in Spain, and especially in Italy,

it lingered long. Petrarcli. in the twelfth cen-

tury, gave a great impetus to improvisation, and
down tn the present day in Italy it has played an
important rOle in the imaginative life of th«
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poorer classes. Improvi^-ution is by no means
limited to brief poems of n few verses, and of

>iiiiplf structiirf, but is often oarrii-d on in com-
plicated metres, and to great length. Some of

(lie most famous of the Italian ituprnvisatori

have been: the Venetian I.*oniceno (died 1524) ;

Serafino of Aquila (died 1500) : Accolti of Arez-
zo (sixteenth century I; .Mclastasio (q.v. ), who,
lunvi'Ver, soon abandoned the art; and Tommaso
Syrici (died 183ti). In Corsica and Sardinia
there are many women (improvisat rices) who im-
provise loll".' memorial poems at funerals. Among
the best-known improvisalrices may be mentioned
-Mapdalena Fernandez (died 1800), Signora Maz-
zei (born c.1800) ; and tiiovannina Milli.

In music, improvisation is the art of perform-
ing e.\temporaneously upon an instrument. A
given theme or themes may be developed in strict

form, or the performer may give himself up to

momentary impulses and employ any number of

themes in a free fanta.-ia. The former, however,
is a great art, and nearly all the masters, notably
Uach and Heethoven, excelled in it. To im-
provise in a given form requires not only an un-
u>ual conuiiand over the technique, but also a
marvelous power of conc-entration. Undoubtedly
the improvisation of a strict fugue is the most
ditlicult task imaginable. Bach was a master of

this.

IMPULSE (from Lat. impulsus, incitement,
from impellerc, to incite, from in. in -f pellere,

to drive). The typical motive to voluntary ac-

tion. (See Action.) Such action is, at first,

unequivocally determined: that is to say, the
bo<lily movement follows, without hesitation or

rellection, upon the fonnation of single, unchal-
Itnged motive. As the physical organism and the
r.iind grow in complexity, voluntarj' action comes
to be equivocally conditioned: there is a period

of deliberation and doubt, characterized by a con-

flict of motives, some one of which ultimately
prevails, as actual motive, over the potential

motives, its rivals.

The simplest form of voluntary action, that
which is prompted unequivocally by one unques-
tioned motive, is termed in psychologj- impul-
sive action, and the motive itself an impulse.
The scientific definition of the terms is reflected

in popular usage: we call a character 'impulsive'

which acts off-hand, without balancing of alterna-

tive? : though the ideas of wapvardness and
unaccountability that we associate with the idea

of an "impulsive character' do not attach to the
impulse as such, but indicate rather some in-

heiited idiosyncrasy or defect of early training.
The impulse proves, on analysis, to be a fairly

stable connection of sensational and affective proc-
esses. If we look at it in its complete or perfect
form, but make its constituent processes as
simple as possible, we find the following com-
ponents: (I) the perception of an object to
which we are attracted or from which we are re-

pelled; (2) an idea of our own movement to-

ward or away from the object, based upon pre-

vious experience of actual movements: (,"?) an
idea of the result of o\ir movement; and (4) an
afTective process, the resultant of the affective

colorings—oftentimes mutually opposed—of the

three sensorj- factors. It is not difficult, in

laboratory practice, to arrange for the formation
of a motive in which these latter processes shall

be represented on practically equal terms. In

508 IMPUTATION.

real life, although (as we said) the impulse is

fairly stable in composition, we usually find a
predominance of some one of the three ideas, and
a subordination of the others. Thus, the idea of

our own movement may recede far into the back-

giound of the impulsive consciousness, where it

finds expression, perhaps, only in some incon-

spicuous fringe of organic sensation ; while, as
the reach of consciousness increases, the idea of
object comes more and more to be lost sight of in

comparison willi the idea of end or result. It

should l>e remarked, further, that the idea of

our own movement, important as it is at a cer-

tain level of mental development, cannot be con-

tained in the verj' first impulse, and cannot be of

niuch importance for a considerable time after
voluntary movements have been initiated: for,

on the one hand, we nmst have moved before we
can have an idea of our movement (so that the
most primitive action of all is an 'action upon
presentation,' made in response to the simple
[X'rception of object) ; and, on the other, primi-

tive movements are too vague, and too little dif-

ferentiated, to play the regulating and refining

part that they later assume. Conversely, the
complex motives that enter into conlliet with one
another in volitional and selective actiim are
simply complicated impulses, in which tlie place

of perception and idea is taken by associations of

ideas or by judgments or trains of reasoning.

It is dilficult to give an illustration of an im-
pulsive action, for the reason that what is im-

pulsive in one man's consciousness need not be
so in another's. The impulsive action which we
select may have been repeated so often as to have
degenerated into ideomotor action, or even into

a secondary reflex; or it may be so unaccustomed
as rather to deserve the name of selective or

volitional action. We can, however, take a
fictitious case. Suppose that a boating party,

arriving at a secluded bay, are seized with the

impulse to bathe. Here we have the object-per-

ception of the cool, clear water; the anticipation

in idea of the free movements of diving and
swimming; and the further forecast of the bodily

vigor and refreshment that will ensue. All three

ideas are pleasant. An opposition of affective

processes might arise if the water is distinctly

cold: in this case, the combined pleasantness of

movement and result overcome the unpleasant-

ness of the object-perception. It is, however,

easy to .see that, for persons who always bathed
when they had the opportunity, the action would
be rather ideomotor than impulsive; whereas, by
those members of the party who were weak swim-
mers, the phmge might be taken only after a
good deal of hesitancy and indecision.

BlBLloGRAPnY. Wundt, GrundzUfje drr phy-
siologinchcn Psi/chologie (Leipzig, 1803) ; id.,

I.cclures on Human and Animal Psticholoflx)

(New York, 189G) ; Schneider, Der tierische

Wille (Leipzig, 1880) : id., Drr mcnschlichc Wille

(Berlin, I88'2) ; Titchcner, Outline of Pnycholopi/

(Xew York, 1899) ; Sully, Human Mind (Lon-

don, 1892) ; Preyer, Die Seele des Kindes (Leip-

zig, 1990).

IMPULSE OF A FOBCE. See JIechanics.

IMPUTATION (T,at. impuiatio. from impu-
tarc. to ascribe, from in. in + putare, to think,

from puius. clear; connected with Lat. purus,

pure, Skt. pu. to purify). One of the common
technical terms of Christian theology. It de-
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notes the transference of the merit, in a legal

sense, of punishment or reward.

The two problems in connection with which
the terra is used are those offered by the uni-

versal prevalence of sin in the world, and by the
forgiveness of men, which the New Testament
teaches is for Christ's sake. The former problem
arose in coimection with the Pelagian contro-

versies in the time of Augustine ( see Pelagiam-
ISM ; Pelagii's; Aigustixe) : the latter in

connection with the controversies of the Refor-
mation. The Scriptures teach some connection
between Adam's sin and the sinfulness of all

men (cf. Rom. v. 12). Augustine explained
it by a theory of realism, that men sinned in

Adam. Calvinism taught that Adam's sin was
imputed to his posterity, so that they were
treated as i/ they had committed it, being held to
the consequences of it in the form of disorder of

nature, and actual sin resulting therefrom. In
the course of time several varieties of imputa-
tion were distinguished, immediate, mediate, etc.

This phraseology- was supposed to be derived
from the scriptural usage, but no like use can
b.-? found in the Scriptures. Properly understood,
it conveys erroneous ideas, and may be al-

lowed as one of the standard forms of theo-

logical expression. But it has the disadvan-
tage of being a purely external, forensic form of

statement, and of neglecting the ethical elements
of the doctrine. In respect to the forgiveness of

sinners for Christ's sake, imputation was orig-

inally applied by the Church of the Reformation
only to Christ's passive obedience, or suffering on
the cross: and when this was said to be imputed
to us, nothing more was meant than that we are
forgiven for Christ's sake. Later, by that
scholastic tendency which always dominates in

the period of systemization. distinction was made
between the passive and the active obedience of

Christ or His obedience to the law. and this was
also said to be imputed to the sinner in the act
of justification. A new connotation was insensi-

bly added to the word impute, and it was sup-
posed that only that could be imputed to one
which he did not have. Thus the Westminster
Confession finally went so far as to say that faith

itself is not imputed to believers as 'their right-

eousness,' although it is said in Rom. iv. 3
that Abraham's faith was imputed to him for
righteousness. The distinction is correct if it be
understood that faith is not imputed as the
ground of their forgiveness, which ground is the
work of Christ. This is the indubitable mean-
ing of the Confession. But it is as certainly the
meaning of the Epistle to the Romans that faith,

since it involves complete and loving submission
to God's will, is of the essence of righteousness.

Modem theology, even when of Calvinistic de-
scent and in sympathy with the truths which Cal-
vinism sought to formulate and defend, professes
to emphasize the internal and ethical aspects of
the doctrine. The connection of Adam and the race
in the matter of sin. instead of being explained
by realism and imputation, is explained by the
law of heredity. lit .\dam sinned, it was inevit-

, able that so serious and deep-reaching a fact should
propagate itself. Like beffets like; a web-footed
bird, another web-footed one; a sinner, a sinner.

* The law of habit plus the law of heredity is

all that is necessary to explain the universal
corrtiption of human nature and the universality
of sin. Forgiveness for Christ's sake, in like

manner, can be better explained without than
with the employment of the idea of imputation.
Christ cannot, strictly speaking, merit anj-thing

for us, because merit, like demerit, is essentially

personal, and cannot be transferred. But Christ
can do that on account of which it is consistent
with the nature and attributes of God, and with
the honor of the law and of the divine justice,

freely to forgive sin. He alone can do this. And
therefore He alone can lay the ground of our for-

giveness. His sufferings are, therefore, that on
account of which we are forgiven ; and this cov-

ers the whole subject without need of bringing in

any imputation whatever. The difference is,

however, more one of point of view and phrase-
ologj- than of essential doctrine.

IMTJS, e'moos. A town of Luzon, Philippines,

in the Province of Cavity, founded in 1795 (Map:
Philippine Islands. E 5). It lies within a short
distance of Manila Bav, and about 18 miles
south of Cavity. Population, in 1898, 14,675.

INACHUS, {n'a-kiis (Lat.. from Gk.'lvaxoi).
The Greek name of a river in Argos. and also of

the god of the river. When Poseidon disputed
about the possession of Argos. and Inachus de-

cided for Hera, Poseidon is said to have dried up
the bed of the stream, so that no water could flow

through it in summer. Inachus is described also
as the first King of Argos. and leader of the
Argives from the mountains to the plains, whence
Argos is called Inachian. In the legends he is

especially celebrated as the father of lo (q.v.).

INAGTJA, e-na'gwa, Great and Little. Two
of the Bahama Islands, West Indies, situated at
the southern end of the group (ilap: West In-

dies, L 4). Great Inagua lies about 60 miles
northeast of Cuba, and occupies an area of over
fiCO square miles. It is only slightly elevated,

and is surrounded by reefs. The chief settlement
is Matthew Town. Little Inagua lies about 10
miles northeast of the larger island, and has an
area of about 36 square miles, and but few in-

habitants. The population of Great Inagua is

estimated at 1500.

INAJA PALM, in-aj'a (probably from the
native name), ilaximiliana regia. A South
American palm, common in the countries near
the Amazon. It has a massive stem 15 to 20
feet high ; very long, drooping, pinnate leaves,

which are sometimes more than 15 feet long, with
leaflets in groups of three, iour. or five at inter-

vals along the midrib, from which they stand out
in different directions; numerous spadices; large

woody spathes; and densely clustered elongate

fruit, with tough skin and soft pulp, and hard
stony seed. The spathes are used by hunters to
cook meat in. and with water in them they stand
in the fire well enough for the purpose. They are
also used as baskets, and as cradles by the In-

dians, who also eat the fruit, which is particu-

larly attractive to monkeys and some kinds of

birds. The leaves yield a serviceable fibre that
is used by the natives in the manufacture of

ropes, li.it^. oic.

INAMA-STERNEGG, *-na'ma-st6r'n6g.KAKii
Theodor von (1343— ). An Atistrian economist
and statistician, bom at Augsburg. Educated
at Munich, he became docent there (1867). pro-
fessor at Innsbruck (1868K and at Prague
( I8S0). In the following year he was made head
of the Statistical- Bureau in Vienna, and pro-

fessor of the L'niversitv of Vienna. He was
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president of the Central Statistical Commission
(1884), and in 1891 he was mimed a life member
of tlie Austrian LpiMir Hdusc. An economist

of the historical school, he was editor of the

Zdtachrift fiir Volksicirlschaft, Socialpolilik untl

Viricallung (1892), ajid of many departmental
publications. Hewrote: yvricaltungslchri'(lS70} ;

Die Aiisbitdung tier yronsm (Iniiidlierrseliaflen in

Veutschland inihrend der Ktirolingerzeit (1878) ;

Deutsche Wirlseltaftsgeschiehle (1879-1901);
the important Ziir Vcrfassiingsgeschichte der
diiilsilun Salincn im Mittelnlier (1880); .S'al-

landsiliidien (1889) ; Abriss di-r tkulschen JVirt-

schaflsgescltichle (in Paul's (Irutidriss der ger-

maiii.scliin I'liilologie. 1889) ; and Die peraiin-

liclu-n \ rrhiillnisse der Wiener Arincn (1889).

INANITION. See Starvation.

INARCHING. A method of grafting (q.v.).

INBREEDING. See Cro.ssFertilizatios.

INCANDESCENT ELECTRIC LIGHT.
See Ki.KtiitK' ],ii;iiTi.N(i.

INCANDESCENT GAS LIGHT. See Gas,
ILLL .Ml.NATl.Ni;.

INCANTATION (Lat. incantatio, from in-

caulure, to enchant, from in, in + cantarc, fre-

quentative of canere, to sing). The emplovnicnt
of song for magical purposes. In consequence
of the excitement awakened by rhythmical utter-

ance, verse has from early times been supposed
to possess a divine element. Vergil and Horace
represent songs as able to bring down from
heaven the moon and the stars; and such influ-

ence, in these poets only fanciful, was at an
earlier period commonly ascribed to sacred
verses. It was further believed that both gods
and ghosts were placated by song; and it is a
universal feature of worship that in all cere-

monies chants are employed which have been
handed down from antiquity, preserved with
scrupulous exactitude, and supposed to exert
supernatural effect. In ancient times every
function of human life was accompanied with in-

cantations, prcsunied to be as essential as were
the natural means employed. Poetic formula-,

it was supposed, had power to summon and
banish demons, to raise and disperse storms, to

bestow sunshine and rain, to grant success in

war and in love, to inflict and remove disease,

to cause crops to grow, witlier. or remove from
one granarj- to another, to make cattle breed and
bees swann. to bring success to the fisherman and
hunter, and so on indefinitely. Song, when used
for magic ends, is often reenforced by appropriate
motions and actions, and frequently recited by a
shaman I medicine-man. magician). Tlius, among
Navahos the rite called the Mountain Chant, pri-

marily intended for the cure of disease, consti-

tutes an elaborate festival of nine days' duration.
It is explained by a myth, to which the songs
allude. These form sequences, of which the
order must not be changed, and among them arc
prayers of a simple character, which recite the
nature of the sickness, entreat that it may be
healed, and end with an assertion that the work
is accomplished. Similarly, ancient Babylonian
formulae of an exorcistic character, directed
against diseases conceived as evil spirits, or-

dinarily begin with enumerating the effects of
the malady or names of the hostile powers, ex-
press the desire of tlie suppliant for recovery,
and conclude with an invocation to Heaven and
Earth, who are besought to deliver the sufferer.

These also were often associated with ritual, for
the performance of which directions are given.
Of course, with the songs are sometimes employed
otlier agencies, as when in the Odyssey the hero,

injured by a boar's tusk, has his hurt hound liy

the sons of Autolycus, who then proceed to em-
ploy an incantation, supposed to stanch the
wound. In process of time the ceremonies em-
ployed in such ca.ses fell into disuse, and the
words of such charms became half intelligible, or
altogether meaningless. It .seems to have been
always usual that the miraculous healer should
recite his rhymes in a low tone of voice, in such
a manner as to be unintelligible to spectators,
whose sense of mystery was thereby heightened.
Considering the tenacity of tradition, it might be
expected that some of these formula; should have
a long history. "For instance, a German incan-

tation recorded in the tenth century, and evi-

dently of heathen origin, relates that while cer-

tain deities were riding in the forest, a horse
dislocated his leg, which the gods wished to

heal; Wodeji was successful by means of an in-

cantation. A similar charm at a later time ap-
pears in Christian form, Peter and Jolm re-

placing the deities, and Christ taking the place

of Woden as the healer. In the nineteenth cen-

tury, a form of this incantation was still in use

in Shetland, but accompanied by an el.iborate

ceremony, every part of which was regarded as
essential, and whicli included the use of a thread
spun from black wool and having nine knots,
wound about the sprained part. .\t the present
day the custom remains in force among simple
peoples. In English nursery lore the habit of

incantation survives in .some simple rhymes of

children and young people, as, for example, in

verses directed against rain, or those addressed
to the moon and stars in order to obtain auguries
as to the future mate. Consult the authorities
referred to under Maoic.

INCARNATION (ML. ineamalio, from Lat.
incarnari, to he made flesh, from in, in + caro,

flesh, Gk. npinc, kreaa, AS. hraw, Skt. Icravya,

raw flesh). In Christian theology, the assump-
tion of humanity, by the second person of the
divine Trinity, by which He was both God and
n.an in one i)erson. The idea of the manifesta-
tirn of Go<l in human form is as old as religion.

It underlies all the supposed appearances of God
to men. It is found especially in the religion of

India, where there are repeated incarnations of the
divine principle in beasts and men. (See Metkm-
I'svcHosis.) The biblical doctrine is, however,
entirely difTcrent from all these doctrines, since

it is the doctrine of a real assumption of human
nature, by a distinct person of the Trinity, for

a specific purj)ose, and once only. It is its dif-

ferent from other doctrines of incarnation as the

Christian doctrine of sin is from other doctrines.

The fact of the incarnation is variously repre-

sented and sustained in the Scriptures. It is in-

troduced by the story; of the miraculous concep-

tion of .Jesus. He was not born, as other men are,

of two parents, but was born of a virgin, miracu-
lously conceived by her of the Holy Ghost. The
direct evidence for this is confined to the two
Gospels of Matthew and Luke. The disposition

has been frequently manifested to deny the value
of the accounts and the reality of the miraculous
conception. This has recently received some
furtherance from the higher criticism of the Xew
Testament. The fact that the accounts are not
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confirmed from other sources of the Gospel his-

tory, that the genealogies seem to derive Jesus'
descent from .Joscpli, lliat various expressions are
Used in the body of all the Gospels implying that
He was born in the natural way, and that Paul
and other Xew Testament writers know nothing
of tlie matter, is variously urged. But there is

nothing inconsistent with the accounts or the fact

in other portions of the Xew Testament, and the
peculiar nature of the subject demanded a de-

gree of reticence upon it which would naturally
lead to its late explanation, and to the silence of
most of the New Testament, written when it was,
upon tliis point. For an excellent discussion of

the subject, consult Weiss, Life of Christ, book
ii., ch. 11 (Eng. trans., Edinburgh, 188.3).

Bj' the miraculous conception God specially
prepared the humanity of Jesus, and the natural
conclusion is that it was prepared for a special
purpose. Then, all through the Gospels Jesus is

represented as ha\ing 'come' into the world. In
tlie Gospel of John it is said that the Word,
who ''was in the beginning with God and was
God," '"became flesh" (John i. 14), or man, and
in Philippians (ii. 6-7) it is similarly said that
Christ, "being in the form of God," emptied Him-
self and took "the form of man." The whole at-

mosphere of the Xew Testament is that in Christ
we have a heavenly, an eternal, a divine, being
come to earth for the salvation of man. And
that there may be no doubt that such is the real
meaning of the Bible (intimated in the. Old Testa-
ment as well as declared in the New), the later

writers of the X^ew Testament ascribe to Christ
the work of creation, that of preservation, and
that of divine government of the world, designate
Him as the goal toward whose glorification the
world is tending, and teach that He will come in
glory to be our judge, to close the history of this
world, and to deliver up the kingdom again to
the Trinity.

Thus the reality of the divine nature of Christ
is set forth. But another point must be under-
stood before the biblical doctrine is fully com-
prehended. This heavenly being, come to earth
of His own act for the salvation of man, is the
proper 'self,' the dominating and willing '1,' in
the person of Christ. Thus Christ is not; a man
in whom God dwells, illuminating Him and fit-

ting Him for the work of a prophet, but He is

God Himself, acting variously for the instruction,
enlightenment, and salvation of man.
At the same time, the human nature of Christ

is real and entire. He was truly born, and lived

as other men do. All this in perfect unity of
consciousness, which was the consciousness of the
divine Logos. The explanation of the imion of
these two natures in one person is the task of
Christologv' (q.v.).

Consult: Gore, Incarnation of the Son of Qod
(London. 1891) ; Ottlcy, Doctrine of the Incar-
nation (London, 1890) ; Simon, Reconciliation
6,1/ Incarnation (Edinburgh, 1898) ; Dorner, His-
tory of the Development of the Doctrine of the
Person of Christ (Eng. trans., Edinburgh, 1801-

fi.3) ; Eck, The Incarnation (London, 1902);
Powell, Principle of the Incarnation (London,
1890) : Orr, Christian View of Cod and the
H'or/f? OS Crntrinrj in the Incarnation (Edin-
burgh, 189,'?) : Dix^Thc Sacramental Si/stcm Con-
sidered IIS an ICrtcnsion of the Incarnation (Lon-
don, 189.3) : Didon, Vie de J^su (Paris. 1890;
trans. Jesus Christ, New York, 1891); Touard,

The Christ the Son of Cod (trans., London,
1890) ; G. F. Baur, Die christLiche Lchrc von der
Drcieinigkeit und Menschwerdung Oottes (Tu-
bingen, 1841) ; Thcmasius, Christi Person und
Wcric (Erlangen, 1874) ; id., Dogmengeschichte
(ib., 1874); Gess, Christi Person und Werk
(Basel, 1870-87); Harnack, Dogmengeschichte
(Freiburg, 1S9.3). See Ciiri.stology.

IN'CAS. See I'EIUVIAN .\UCIl.KOI.OGY.

INCE-IN-MAKERFIELD, insln-mak'er-
feld. A town in Lancashire. England, one mile
east-southeast of \\ igan (Map: England, 1) 3).
It has railway-wagon works, iron-works, blast-
furnaces, cotton-works, and extensive coal-min-
ing. The town has owned its water-works since
1871. Population, in 1891, 19,250; in 1901,
21,270.

INCENDIARISM;. See Arson. '

INCENDIO DEL BORGO, on-ehan'de-o del
bor'go (It., burning of the city). A fresco by
P.aphael in the Vatican.

INCENSE (from OF., Fr. encens, Lat. ihccji-
sum, incense, from inccndere, to burn, from in,
in + canilcre, to glow"; connected with Gk. A«ea-

p6c, kalhiiros, pure, Skt. icandra, candra. shin-
ing, noon, from scand. to be bright). A per-
fume the odor of which is evolved by burning.
Its use in public worship prevailed in many an-
cient religions. The incense at present in use
consists of some resinous base, such as gum
olibanum, mingled with odoriferous gums, bal-
sams, etc. There is no regular formula for it,

almost every maker having his own peculiar
recipe. The ingredients are usually olibanum,
benzoin, styrax, and powdered cascarilla bark.
These materials, well mingled, are so placed in
the censer (q.v.) or thurible as to fall by sprink-
ling on hot charcoal, which immediately vola-
tilizes them, and their odor is diffused through
the edifice. Among the Jews the burning of
incense was exclusively employed as an act of
worship. In the Catholic Chinch, both of the
West and of the East, incense is used in public
worship, more particularly in connection with
the eueharistic service, which is regarded as a
sacrifice; but writers are not agreed as to the
exact date at which such use was introduced.
Saint Ambrose, in the Western Church (340-
397), alludes to incense in terms which sujipose
the practice of burning it to be an established
one; and in later writers it is mentioned fa-
miliarly as a part of ordinary public worship.
It is used in the solemn (or high) mass, in the
consecration of churches, in solemn consecrations
of objects intended for use in public worship,
and in the burial of the dead. In the reformed
churches the use of incense was abandoned, but
in the last half-century it has been restored to
some extent in the Anglican conuuunion; and the
'Catholic Apostolic' (or Irvingite) Church (q.v.)
has used it since its foundation.

INCEST {OF., Ft. inceste.{Toml.nt.inc(Stum,
incest, neut. sg. of incestus, unchaste, from in-,

not + castus, chaste). Sexual intercourse be-
tween persons who are legally prohibited from
marrying because of their affinity or consan-
guinity (q.v.). It is not a common-law offense,
but in England is punishable in the ecclesiastical
courts by excommunication and penance. It
is said to be the only form of immorality which,
in the case of the laity, is still punished b^- the
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ecclesiastical courts on the general ground of its

sinfulness.

Ill most of the American States it is a criminal

offense by statute, punisliable by imprisonment
for a term of years, usually not exceeding ten.

In some States the marriage of persons within

the prohibited degrees, even when not followed

by coliabitation or accimipanicd by sexual inter-

course, amounts to criminal incest. Consult:

Stephen, History of the ('riiniiial Law of Eng-
land (London, 1883) ; Blackstone, Commen-
taries; Bishop, Statutory Crimes (Chicogo,

1001).

INCH'BALD, Elizaiietii Simp.son (1753-

1821 ) . An Knglish novelist and playwright, born

at Stanninglield. near Bury Saint Edmund's. Suf-

folk. She educated her.self. mostly by general

reading. After vain attempts to engage herself

as actress, both in Norfolk and in London, she

married, in 1772, the actor .Joseph Inchbald.

Ijiter in the same year she made her first ap-

pearance on the stage at Bristol in the rOle of

Cordelia. With her liusbund she performed in

the provincial towns till his death (1779), and
continued to appear for ten years more. As an
actress .she had the advantage of great per.sonal

charm, but an impediment in .speech prevented

the highest success. Beginning to write for the

stage as early as 1782. she produced about

twenty comedies and farces, which were well re-

ceived at the Lond(m theatres. But of lier lit-

erary work, only lier two novels have survived:

.4 Simple Story (17ni), which, though ill-con-

structed, was one of the best novels since the

death of Smollett; and Xalitre and Art (1706),
which was also very popular. Mrs. Inchbald also

edited three collections of plays: The Hritish

Theatre (2,5 vols., 180(1-00) : 'Modern Theatre

(10 vols., 1800) : and Farces (7 vols., 1809). She
wrote her memoirs, but destroyed them. Con-

sult: Scott's edition of her .Vorci.s with a memoir
(London, 1880); Boaden, Memoir (ib., 1833);
Elwoiid, Memoirs of the Literary Ladies of Eng-
land (ib.. 1842).

INCH'CAPE ROCK, or Bell Rock. A dan-

gerous reef in the North Sea, east of the Firth of

Tay in Scotland. A bell attached to a buoy is

said to have been placed here by an abbot of Aber-

brothock to warn sailors. This bell was cut

from its support by a pirate, who. on a subse-

quent voyage, was lost on the spot. The tradition

is embodied in Southey's ballad "The Inchcapo

Rock." In 1810 a liglithouse was built with

much dilTieulty on the reef.

INCH'COLM. .\ picturesque islet in the Firth

of Forth. Scotland, .separated from the Fife shore

by 'ilortinier's Deep,' a channel about a mile

wide (Map: Scotland. B 4). It is half a mile

long, with a maxinnim width of one-third of a

mile, and is noted for its monastic ruins, which
exhibit traces of the twelfth-century Romanesque
architecture, but are chiedy in the early pointed

style of the thirteenth and fourteenth centviries.

They consist of the remains of an abbey of Austin
Canons regular, foiinded by .Mexander I. in 1123,

and include a vaulted oratory, and a chapter
house with groined roof and three elegant sedilia.

The Latin names of the islet are .T.niona and
Insula Sancti Columho'. the latter derived from
Saint Colm or Cnhmiba (q.v.) of lona. who
dwelt here in the sixth century. As Saint Colm's
Inch, it is mentioned in Shakespeare's Macbeth,

act i., scene 2. Tlie monasterj- was frequently

sacked by the English during- the fourteenth,

lilteenth, and si.xtccntli centuries. Consult Simp-
son, .-Kmonu and the Islands of the Forth (Edin-
burgli. I8tjl).

INCHKEITH, inch'kfith. A small fortified

island of historic interest in the Firth of Forth,

Scotland, nearly midway between Leitli and
Kinghorn (Map: Scotland, B 4). It has a light-

house 220 feet above high water, visible 21 miles.

INCHWORM, or Meascrixg Worm. See

Geo-MKiiiH) Moth.

INCIDENT (from Lat. incidere, to fall upon,
from ill, in + cadere, to fall). In law, a right,

privilege, or burden inseparably annexed to an
estate or tenure of lands. Thus, rent reserved

upon a lease for life or years is incident to the

reversion, or estate of the landlord, and passes

with the latter upon its assignment; and a right

to distrain is incident to a rent charge and at-

tends it into whosesoever hands it may come ; and
a court baron is incident to a manor (q.v.),

which, indeed, cannot exist without such a court.

In the same sen.se, the rights of inheritance and
of free alienation are incidents of an estate in fee

simple, and the right to take estovers (q.v.) is

an incident of a tenancy for life or years, while

dower and curtesy are among the incidents of

estates of inheritance.

More specifically, the term incident is em-
ployed in English law to describe a certain class

of obligations attaching to the several forms of

feudal tenure. Viewed from the standpoint of

the lord of whom the lands were held, these were

certain legally defined rights which inured to

him by virtue of his superior or paramount title.

They were due. as a matter of legal obligation,

from all land held by such tenure, and not by

virtue of any understanding or agreenu-nt—which
fact distinguishes them from the services due
from the tenant to the lord, which were entirely

a matter of agreement.
The most important of these 'feudal incidents,'

as they are termed, were aids, reliefs, and escheats,

which were due from all secular tenures, and
Hardship and marriage, which were peculiar to

the military tenures. These will be described

under their appropriate titles. Though difTering

greatly in the kind and amount of the burden
which' they imposed upon the land, they had this

in common, that they came to be regarded as tlie

essential and distinguishing characteristics of

the several forms of tenure to which they were
appropriate. The military structure of the

feudal system in England decayed rapidly after

the Conquest, and the expression military tenure,

or tenure in chivalry-, was regarded not as tenure

for which military service was in fact to be ren-

dered, but tenure attended by the burdensome in-

cidents of wardship and marriage; while socage

tenure was not so much a tenure by a fixed and
determinate service, as one free from those in-

cidents.

Most of the incidents of tenure were done away
with by the famous statute which abolished mill-

tarv' tenures (12 Chas. IT., c. 14), and only the

right of escheat remains to remind us of the

feudal origin of our land law. See FEfDALISM;
Socage: Texube; and the authorities there

referred to.

INCIDENTALS (from incident, from Lat.

I'licicfcrc, to fall in, from in, in -f cadere, to fall).
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la music, the notes of a chord which are nut
absolutely essential to its harmonic complete-
ness. Incidentals are thus opposed to essentials
(q.v.). They are divided into two classes, con-
sonant or strong incidentals, and dissonant or
weak incidentals.

INCLEDON, iu'k'1-don, Chables Benjamin
(1763-1820). An English singer, born at .Saint

Keverne, Cornwall. He received his musical edu-
cation in the choir of the E.xeter Cathedral, to

which he was admitted in 1771. A few years
afterwards he entered the navy, and served un-
til 1783. His professional career as a musician
began when he appeared at the Southampton
Theatre in the Castle of Andalusia. In 1817 he
visited America, and sang the role of Hawthorn
in Love in a Village, at the Park Theatre, in New
York City. Soon after his return to England he
left the stage, and from that time traveled in

the provinces as a musical entertainer. His
voice was best adapted to ballads, and it was in
this kind of singing that he excelled. Three
songs which contributed greatly to his popularity
were "The Storm," "Black-Eyed Susan," and
"Arethusa."

INCLINATION, Magnetic, or Dip. The
angle made with the horizontal by the axis of
a magnetic needle swinging freely in a vertical
plane. The inclination of a magnetic needle
varies at different places of the earth's surface,
ranging from 90° at the magnetic poles to zero
at the magnetic equator. The varying amount
of magnetic inclination will be found indicated
on the isoclinic charts accompanying the article

Magnetism, Terrestrial. This property of a
magnetic needle was first discovered by Robert
Norman in 1576, and an instrument was de-
vised by him by which the amount could be
measured. The phenomenon had previously
been noticed by George Hartman, in Nuremberg,
in 1544, but he was neither able to measure the
amount of inclination accurately nor to explain
the phenomenon. The amount of inclination is

determined by the dipping needle (q.v.) and is

measured when the magnetic needle is freely
swinging in a vertical plane containing the me-
ridian. If the plane of the needle is placed at
right angles to the magnetic meridian, the axis
needle will form an angle of 90° with the hori-

zontal. The dip of the needle is subject to the
same periodic variations as its declination (q.v.),

but these changes play a far less important part.

In order that an ordinary compass-needle may
swing in a horizontal plane, it is customary in

northern latitudes to make the southern end of
the needle heavier; or the same effect may be
secured by using a symmetrical needle which
has been weighted with a small bit of brass on
its southern half. See Compass ; Declination;
Dip op the INIaonetic Needle : Dipping Needle ;

Magnetism ; Magptotism, Terrestrial.

INCLINED PLANE. A smooth plane in-

clined to the horizontal plane at any point on
the earth's surface. Imagine a plane section
through this inclined plane and the horizontal
one, perpendicular to their line of intersection.
Let the plane be supported by an upright;
and let two bodies of masses m, and m,. joined by
an inextensible string, be placed, as .shown, one
on the plane, and one hanging freely, the string
passing over a pulley. If the bodies are in

equilibrium, the forces on the body of mass mi,

parallel to the plane, must balance each other.
There is a force m-^aiae down the plane and a

c

INCLINED PLANE.

force nuj) up the plane; hence m^gs'me ^zm^g;
or, in general, the force up the plane equals the
weight of the body on the plane multiplied by
the sine of the angle of inclination of the plane.
To produce motion up the plane of a heavy body
requires, therefore, less force than its weight.

1
The 'mechanical advantage' is ^j^

Another method for solving this problem is to
consider as before the two bodies in equilibrium,
and to produce a small displacement; let the
body whose mass is m-, move up the plane a dis-
tance iE,, and the body whose mass is m^ move
vertically down, owing to this, a distance x,. By
the principle of energy m,gsm0 Xi = m^x^; but
Xi^x^; hence, as before, m,gains =:nug. In-
clined planes are still used daily for rolling up
heavy weights. They were used by all ancient
peoples for raising heavy stones for building
purposes. The screw is nothing but an inclined
plane rolled around a cylinder.

INCLOSED ABC LAMP. See Electric
Lighting.

INCLOSURES OF COMMONS. At common
law, the only method by which the right to in-
close lands subject to common rights could be
gained was by mutual agreement between all who
had commonable privileges therein. It was a
tedious and unsatisfactory method. Oftentimes
some of the interested persons were subject to
disabilities, in which event a special act of
Parliament was required. The benefits of in-
elosure became evident centuries ago. and as
early as the reign of Henry III. a general act of
Parliament, known as the Statute of Merton,
was passed, authorizing the 'inclosure and ap-
provement' of commons of pasture, upon certain
conditions. In the reign of Edward I. the Statute
of Westminster the Second was passed in amend-
ment and extension of the former act. Compara-
tively little progress was made under the laws in
the partition of common lands. Not until 1801
was a general inclosure act passed. This has
been followed by a large amount of legislation,
all tending in the direction of facilitating the
division of commons, their conversion into sepa-
rate and independent land holdings, the inclosure
of such holdings, and the improvement of those
portions that are retained for the common use
of to«-ns or villages. Consult: Williams. Rights
of Common (London, 1880) ; Scrutton. Commons
and Common Fields (London, 1887).

IN CCE'NA DOMINI (Lat.. at the Supper of
the Lord). A celebrated Papal hull, so called be-
cause designed to he read in the Church on every
Holy Thursday, the day on which the Lord's
Supper was instituted, "it is not. as other bulls,
the work of a single pope, but with various ad-
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ditioni and modifications, dates back to early
times; some tracing it to Urban V., and others

to Martin V., Clement V'., and some fn Boni-

face VIII. Its present form, however, it re-

ceived from the popes diilius II., Paul III., and
finally I'rban VI 11.. in 1G27, after which it

continued for a century and a half to be pub-
lished annually. Pius V., in 1568. decreed that
it should be read evcrj- Holy Thursday until

superseded. The contents of this bull have
been a fertile subject of controversy. It may be
briefly described as a summary of ecclesiastical

censures, esjiecially of those with which ({rievous

violation of the faith of the Church, or of the

rights of the Church or of the lUmian see, are
visited ; excommunication being dniounced against
heresy, schism, sacrilege, usurpation of the rights

of the Church or of the Pope, forcible and unlaw-
ful seizure of Church property, personal violence

against ecclesiastics, unlawful interruption of

the free intercourse of the faithful with Kome.
etc. The bull, however, although mainly dealing
with offenses against the Church, also denounced
under similar censures other crimes, as piracy,

plunder of shipwrecked goods, forgery, etc. This
bull, being regarded by most of the sovereigns of

Europe as an infringement of their rights, en-
countered in the seventeenth century the deter-

mined opposition of nearly all the courts, even
the most Catholic; and at length, in 1770. Cle-

ment XIV. discimtinued its publication, which
has never since been renewed. Pius IX., on
October 12, ISfiO, abrogated many of its cen-
sures.

INCOMBUSTIBLE FABRICS. Much atten-
tion has been jiaid to the production of incom-
bustible fabrics, and of solutions which may be
applied to any fabrics to render them more or
less fireproof. As typical of the first may be
mentioned asbestos cloth when this fibre is used
either wholly or in part to form the fabric. Ex-
periments have shown that many salts possess
this power of rendering substances which were
immersed in solution of them incombustible, but
at the same time some of these injure the fabric,

spoil the color, or are so very expensive as to
render their general use impossible. Two. how-
ever, viz. tungstate of soda and sulphate of am-
monia, produce the best results without injuring
the tissue or color of the fabric. The first of these
acts physically by preventing contact with the
air, and does not interfere with the process of
ironing and starching; it is, therefore, preferable
for goods requiring washing. For fabrics which
are used without previous washing, sulphate of
ammonia is preferable. Soluble glass is a high-
ly alkaline solution of minerals composing glass
which is applied to textures, in theatres espe-
cially for curtains and scenery, to render them
fireproof. Fire touching them melts the invisible
minerals into a glaze which excludes air and
prevents combustion. All these solutions, how-
ever, are likely to lose their elTiciency if some
time has elapsed since they were applied. See
FlHEPBOOnSO.

INCOME TAX. A tax upon the income of
individuals. It may be levied directly upon the
individuals receiving the income, or it may be
collected from the income at it.s source in" the
form of a tax upon dividends, interest on bonds,
etc. It may be uniform, taxing all incomes at a
uniform rate, or progressive, increasing the rat«
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of taxation with the amount of income received
by the individual. An income tax may differ-

entiate between various forms of income, as, for
example, between incomes from labor and in-

comes from property, or Ix'lwwn permanent and
temporary incomes. Differentiation may be at-

tained either by levying a higher rate upon some
forms of income than U|ion others, or by the
imposition of a supplementan.- tax upon ])roperty

oi upon consumption which will in effect fall

upon the incomes discriminated against.

In .States which lc\y an income tax it is usual-
ly the practice to cxem|)t small incomes, or that
portion of the income neco>ssary to mere inde-

pendent existence or to the maintenance of the
usual standard of life, and to Icvj- the tjix only
upon the excess. The theory of such exemption
is that the State should not take from the indi-

vidual in the form of taxes what it will be
obliged to return to him in the form of poor re-

lief or otherwise.

In theory the income tax, more nearly than any
other system, meets the rc(]uirements laid down
in the most adv.xnced canons of taxation. A man
should l)c taxed according to his ability, or
'faculty'; and income is the best test of ability.

A graduated tax on incomes is popularly de-

fended on the groimd that it may be employed to

bring about a more equal distribution of wealth.

In the latest financial fheori-. however, gradu-
ated taxation is justified on the ground (hat a
man's ability to pay taxes increases more rapidly
than his income. Differentiation of fixation is

advocated on similar grounds. One who receives

an income from permanent property is in a more
favorable position than one who receives an equal
income from labor, since the latter is compelled
to make provision ag.ainst unemployment, while
the income of the former is quite at his disposal.

It is, therefore, in accordance with the faculty

test that incomes from property should pay a
higher rate than incomes from labor.

In practice it is found to be difficult to deter-

mine directly the magnitude of a man's income.
This is especially true in countries like America
and England, where it is the policy of Govern-
ment to interfere as little as possible in the busi-

ness affairs of the individual. This difliculty is

greatly reducwl when the tax is levied, not di-

rectly upon the individual, but upon the source

of the income. Under this system, corporations

rqay be required to withhold a part of the divi-

dends for the payment of the tax as well as a
part of the salary of employees. When the tax

is levied at the source, however, it is difTicult to

graduate it so as to tax those who receive large

incomes at a higher rate than those whose in-

comes are small.

The income tax was introduced in England as

a purely fiscal expedient. The huge expenditure
of the Napoleonic wars forced the adoption in

1709 of an income tax. which, with a short in-

termission, lasted till the close of the war. It

was again revived in 1842. and although in 1874

an attempt was made by Gladstone to secure the

repeal of the tax, it has maintained its position

to this day as an integral part of the British

financial structure. The British income tax is

levied on the source of the income, and does not
attempt to provide for graduation or difTcrentia-

tion. It has proved to be a ver>' productive tax;

and by changing the rate the Government is en-

abled to increase or diminish its revenue so as
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to cover exactly fiscal needs. In Italy the income
tax was introduced by the law of 1864 (amended
in 1877), and the fiscal needs of France after the

Franco-Prussian War forced it also to adopt a na-

tional tax upon the income of corporations and
associations. By a law of 1891 Prussia intro-

duced a direct tax upon incomes. The tax was
graduated, but at first made no provision for dif-

ferentiation. In 1893 an auxiliary tax was levied

upon property, thus establishing difl'ercntiation

in effect. In 1893 Holland adopted an income-

tax law which provided both for graduation and
differentiation. By this law corporations as well

as individuals are subject to tiie tax; but the

holders of corporate securities pay no additional

income tax on the revenue from them. A similar

law was introduced in Xew Zealand in 1893.

Switzerland. Denmark, and Austria levy income
taxes, as does also Australia.

During the War of 1812 an income tax was
advocated for the Federal Go^•ernment by Secre-

tary Dallas, and in 1862 such a tax was actually

adopted, and remained in force until 1872, de-

spite the opposition of the propertied classes.

No satisfactory machinery was established for

its application. Individuals were required to

submit estimates of their incomes, and as there

was no means of verifying these estimates, the

tax was paid only by those who were scrupulous
enough to admit that their incomes exceeded the

untaxed minimum. In spite of the great increase

in national wealth, the receipts from the income
tax declined from year to year. In 1894 the

income tax was again introduced as a part of the

Wilson Tariff Bill, and was carried largely by
the Western and Southern members, despite vio-

lent opposition from the cities of the East. The
tax, however, was declared unconstitutional (May
20. 1894) because, although a direct tax, it was
not apportioned among the States according to

population.
Income taxes have been imposed in several

States (Massachusetts. Pennsylvania. Louisiana,
Virginia, North Carolina. South Carolina), but in

no case have tney been rigidly enforced and just-

ly administered, and in no case have they been
firoductive of large revenue. The Income Law of

Massachusetts dates from colonial times, and
exempts incomes under .$2000, as well as income
derived from property already taxed. See
Finance ; Taxation.

INCOMMENSURABLE. See Commensttba-
DLE.

INCONNU, ax'k6'nu' (Fr., unknown). A fish,

usually called the Mackenzie Kiver salmon
{fiteiwdtis Mackenzii) , which is intermediate
between salmon and whitefish. usually weighs
ten pounds, though sometimes it is much larger.

It ascends all the rivers of Arctic America and
Asia, and is of much importance to the natives

of their valleys, though the fish is oily. It was
discovered by Alexander Mackenzie, whose fol-

lowers named it.

INCONSTANT, The: or. The Way to Win
Him. A oonu'dy by (ieorge Farquhar (1702),
ad:i|)ted from Fletcher's Tri7<f (loose Chase.

INCORPORATED SOCIETY OF AU-
THORS, The. a society organized in London, in

1884. by Sir Walter Besant. for the protection

of authors and composers, and modeled on La
A'ooK*/** des Gens de Lettres of Paris. Its pur-

pose is to maintain the rights of authors, to

advise them as to questions of copj-right, to as-

sist them in making contracts with publishers,

and in recovering money due under contracts.

The society has also vigorously advocated amend-
ments to the copyright law, and in 1899 sent its

secretary, Jlr. G. Herbert Thring, to Canada to
bring about a settlement of the colonial copyright
question. The official organ is the Author, which
is published monthly from the society's office.

Among its other publications are : Grievances
of Authors; Literature and the Pension List;
Copyright Late Reform; The Methods of Pub-
lication. The first president of the society was
Lord Tennyson.

INCORPORATION. The act by which a cor-

poration is formed; also, the body or legal person
so formed, which is more usually called a corpora-
tion. This act consists in the incorporators (or
persons of whom the corporation is initially to
consist) fulfilling the conditions which are im-
posed by law as a condition precedent to the for-

mation of the corporation, which may consist in

accepting a charter (q.v. ), or in complying with
the conditions of enabling statutes, or, for some
purposes, the performance of acts as if the per-

sons constituted a corporation (a corporation
de facto). The effect of the act of incorporation
is to create the rights and liabilities which the
law attaches to the form of corporation so cre-

ated, so that future acts relating to the corporate
body may affect that as legal entity instead of the
individual by whom the corporation is repre-
sented. For a treatment of the various classes
of corporations and the specific acts necessary to
their creation, see CoRPOR.'iTlON ; Charteb; also
consult the authorities there referred to.

INCORPOREAL (from Lat. incorporeus,
bodiless, from in-, not + corporeus, bodily, from
corpus, body). In the common-law classification
of real property, that which is not accompanied
by seisin or the right of possession. Present
estates in land, such as freeholds and leaseholds
in possession, are identified with the land itself,

and are described as corporeal ; that is, as some-
thing substantial and tangible ; while correspond-
ing interests not in possession, such as future
estates and rights in the land of others, are re-

garded as being of an unsubstantial and intangi-
ble nature, and are accordingly described as in-

corporeal. The distinction has no scientific value,
as the idea connoted by the terms 'property' and
'ownership' is always that of a legal right, and
rights are always bodiless things, and are equally
immaterial and unsubstantial, whether they re-

late to present or future enjoyment of land, and,
indeed, whether they have to do with things or
persons. But the distinction is a convenient
one, nevertheless, and has had an important in-

fluence on the development of property law.
In our legal system the classification of prop-

erty as corporeal and incorporeal is confined to
interests in land. Though future interests in
chattels and such property as shares of stock,
patent rights, and copyrights are sometimes de-
scribed as incorporeal, and though such eminent
legal authorities as Sir Matthew Hale and Black-
stone apply the term corporeal to jewels and
other personal chattels, the distinction is of no
value or importance in the law of personal prop-
erty. On the other hand, the usual limitation of
the terms corporeal and incorporeal to heredita-
ments, i.e. to such interests as descend to the
heir of the owner upon his death, is too narrow.
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as a future leasehold estate, ur a profit d prendre
(q.v.) for a term of years, wliich pass like utiier

personal property to tlie executor or admiiiistra-

tor, are equally entitled to be described as in-

corporeal.

It was in the methods of conveyunee employed
in creating or transferring the two kinds of prop-

erty that the distinction between them attained

its principal importance. Corporeal interests be-

ing susceptible of seisin, of possession, were said

to 'lie in livery,' i.e. to be capable of transfer by
the method of livery of seisin, or delivery of pos-

session; whereas the more intangible incorporeal
property, not being susceptible of physical trans-

fer, wa.s said to 'lie in grant,' i.e. to be transfer-

able only by the form of deed known as a grant
(q.v.). Witli the abolition of conveyance by
livery of seisin and the general adoption of the

method of conveyance by deed for all kinds of

properly, corporeal and incorporeal, the distinc-

tion has largely lost its importance. See Hebe-
ditambnt; Real Pbopebty.

INCREMENT, The Uneabned. See Un-
EABNEU ImRKME.NT.

INCROYABLES, ftn'kwrii'ya'br ( Fr. word,
meaning incredibles) . A name applied to the

Parisian dandies under the Directory, who made
themselves conspicuous by their extravagance in

dress, manner, and speech. One of their pecu-

liarities was the omission of r in speaking, and
they got their name from their favorite expres-
.sion, Ha petite pa'ole d'honneu', c'est inc'oyahle

( me wohd of honnah. it's incwedible) . Tliey were
mostly royalists. The type has been known at
different periods in the history of France, by
various names: Agrcahhn, Clommeux, Merveil-

leux, ilirliflors. Lions, Musradins, iluffuets, Petit-

maitres, etc. (See Jeune-sse DoKfiE.) The term
'Incroyables' is also applied to the exaggerated
style (if liats which they wore.

INCUBATOR (I.at. incubator, one who lies

in a place, from incubarc, to lie within, to incu-

bate, from in, in + cubare, to lie). A term ap-
plied in poultry-raising to devices used for

artificial intubation or the hatching of eggs. Arti-

ficial incubation was successfully practiced in

very; ancient times in Egypt and China, and prob-

ably other countries. The methods and ap-
pliances still used in China are quite simple, and
even crude, but are employed with great skill and

a, cover
charcoal.

Fio. 1.

b, basket

;

CHINESE INCCBATOB.
•. )ar:rf. eggs;f, mat: £-, ashes; b.

success, Reaumur, the eminent French physi-
cist, used successfully a very crude form of in-

cubator, consisting of a barrel heated with fer-

menting manure: but he encountered much criti-

cism and opposition on the ground that chickens
80 hatched "were unfit for human food because
they tasted of the heating material, and that such

chickens were absolutely sterile, and if the proc-

t.->s were persisted in the race of fowls would
necessarily die out." Similar prejudice against
incubator chicks has persisted until within com-
paratively recent years; but arliticial incubation
has become .so liniily established, and, the exi>eri-

mental stages having long been passed, the uietli-

ods and appliances have been made so simple and
l)raetical, that it is considered absolutely neces-

sary in the rearing of fowls in large numbers.
There were, of course, many failures in the early

attempts to devise a practical incubator, al-

though in the first application for a patent on
such a device in this country, in 1847, some of

the principles on which incubators sliould be

constructed were stated with remarkable clear-

ness and accuracy. Practical success with

Fio. 2. MODERN INCCBITOR.

modern incubators may be said to date from
the Paris Exposition of 1877, at which
Rouillier and Arnoult exhibited their 'hydro-

incubator.' "This incubator," says Beale,

"has a very large tank, holding about fourteen
gallons of water, which is divided into three hori-

zontal compartments, each communicating with
the others by means of a few small holes. This
tank is placed in a wooden case, and surrounded
on all sides save the bottom (under which is the
egg-drawer) by an inch or more of felt, or some
other non-conducting material, tightly pressed
down, \^hen this tank is filled with hot water, it

is found that the water loses only from two to

five degrees every twenty-four hours, according
to the temperature of the place where it is kept.

If the witer in the top compartment only be
drawn off, and tliat in the lower ones be left un-
disturbed, the former being again filled with boil-

ing water, the heat from this will graclu;illy af-

fect the [temperature of the] lower body, and pre-

vent its going down. By repeating this every
twelve hours, the heat in the egg-drawer can be

maintained at almost any degree of temperature,
with a scarcely perceptible variation." Notwith-
standing the simplicity and efficiency of incuba-

tors of this l.vpe. attempts to devise a practical

automatic, self-regulating incubator were per-

sisted in until incubators of this kind have been
brought to a high state of perfection, and have
been generally adopted. Incubators of the auto-

matic type are of two main classes—hot-water
and hot-air. The advant.ages and disadvantages
of the better makes of the two classes are very
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evenly balanced. There are liundreds of different

makes of incubators on the market, many of

tliem verj' efficient when properly liandled. An
average liatcli of over 80 per cent, of fertile eggs
is secured by experienced poultrj'men, but experi-

ence, skill, and careful attention to details are
essential to such success.

The essentials of a good incubator are an egg-
ehamber uniformly heated, preferably from
above ; a, self-regulating source of heat, controlled
b_v a ihernio-regul.ator, the actuating arm of

v.hich is situated in the egg-chamber, and which
is sensitive to 1°, or preferably V2°> above or
below the desired temperature; and provisions
for the ventilation of the egg-chamber, and for
I'.iaintaining the proper degree of humidity there-

in. In addition to these, saj's Watson, "a con-
VI n lent appliance for turning the eggs, positive
in action, should accompany each incubator. This
may be an extra tray that is to be plaeed bottom
side up over the Ira.v of eggs and held firmly in
tlii-i position while both trays are turned, thus
completely transferring the eggs from one tray to

another without jar. The dill'erent machines
have very different appliances for accomplishing
this result." The object sought in artificial in-

cubation is to imitate as closely as possible the
conditions of heat, air, moisture, etc., which ob-

tain in natural incubation under the hen. The
temperature is carefully maintained at about
100° F. or only a few degrees above by placing
the incubator in a basement, cellar, or other
room where the temperature is stable, and by
using a sensitive thermo-regulator to control the
heat applied; the moisture of the air in the egg-

chamber is carefully controlled, so that evapora-
tion from the eggs proceeds as luider normal
conditions; and a sufficient amount of fresh air

is supplied to the chamber to carry off the harm-
ful gases which may accumulate and kill the in-

cubating chick. The frequent turning of the eggs
during the earlier stages of incubation is believed
to have an analogy in the practice of the hen.
However, it is not considered advisable to disturb
the eggs after the eighteenth day. or to open the
incubator thereafter until the hatch is complete,
and the chicks dry. As the success of incubation
depends so largely upon maintaining the proper
moisture conditions in the air of the egg-cham-
ber, some reliable ineans of controlling these
conditions is essential. It has been proposed to
v.se the normal loss of weight of eggs during incu-
bation under brooding hens as a guide for this
purpose. The West Virginia Agricultural Ex-
periment Station foimd tliat the eggs which
hatched under hens lost on an average 16. .5 per
cent, of their weight in nineteen days. The in-

fertile eggs and those which did not hatch lost

from 1 to 2 per cent. less. The normal loss of

weight of 100 eggs under natural incubation was
fcund to be about 10 ounces in 6 days, 20
ounces in 12 days, and 31 ounces in 18
days. By weighing the eggs in the tray at the
beginning of incubation, and at intervals during
the process, the progress of evaporation (loss of
weight) may be determined, and the ventilation

and himiidity so controlled ii-s to make the loss

of weight conform to the normal figures. Except
in very dry climates there is said to be more
danger of over-saturation than under-saturation
of the air. A hiimidity of 45 [ler C(>nt. saturation
is considered safe, as a rule.

If artificial incubation is practiced, some pro-

vision must be made fur the care of the chicks
when they leave the incubator. Variously arti-

ficially heated devices known as brooders are
used for this purpose. These may be very simple
and cheap, or elaborate and expensive. Almost
all manufacturers of incubators also make brood-
ers, and there is consequently a great variety of

forms to choose from. The requisites of a good
brooder are that it should be: (1) Warm (90°-
100° during the first week, with gradually lower-
ing temi^erature thereafter), and economical of

heat, which is preferably applied mainly from the
sides or above; (2) clean, dry. and well-venti-

lated; (3) simple in construction, and so ar-

ranged that the chicks may be seen. The brooder
should be so constructed tliat the chicks may go
out for exercise, and return at will.

BiBLiOGB.\Puy. The literature of the subject

is voluminous. All up-to-date treatises on poul-

try-raising explain the processes of artificial

incubation, and describe methods and appliances.

Among the books which may be consulted are:
Watson, Farm Poult ri/ (t^ew York, 1901) ; Beale,

Profitable Poultry Keeping (New York. 1895);
Stoddard, The Sew Egg Farm (New York, 1900) ;

Cyphers, Incubation and Its Natural Laus< (Bos-
ton, 1894) : Incubators and Chicken-Raising Ap-
pliances (London. 1899); Fiske, Poultry Appli-
ances and Ilandicraft (New York, 1902). See
Fowl.

INCUBUS (Lat, nightmare). (1) A sprite

or demon, thought to have been the cause of
nightmare. In the iliddle Ages it was very
commonly believed that the incubus had carnal

knowledge of women while asleep, and that from
this connection deformed children sprang. The
succuba. was the corresponding female sprite,

supposed to consort with sleeping men. (2)

Metaphorically, a burden upon mind or spirit.

(3) A genus of parasitic hymenopters of the
family P>raconid;e.

INCUMBRANCE (OF. encomhrance, from
encombrer, to incumber, from en, in -j- combrer,
to cumber, from combre. obstruction, from Lat.
cumulus, heap). A generic term including every
kind of charge or burden upon land; every right

to or interest in land which may he held by a
third person in diminution of its value, but not
preventing the passing of the fee from a grantor
to a grantee. The most frequent examples are
afforded by judgments, leases, mechanics' liens,

mortgages, easements, and similar burdens.

A covenant against incumbrances is one of the

usual "covenants for title' contained in a convey-

ance of land. As usually construed it amoimts
to a contract of indemnity, securing the grantee
against loss by reason of any incumbrance which
may exist upon the land at the time of the con-

veyance. See Co\t:xaxt.

INCUNAB'UXA (Lat, cradles). A name
applied to printed books published before 1500.

Specimens of such works are generally rare, and
sought after for their historical bearing on the

art of printing, and. as in first editions of Greek
and Latin classics, for their scientific value. The
number of incunabul.a is variously estimated,

but is probably upward of 20.000. Among the

works on the subject are: Hain's Repertorium
liibliographicum (Stuttgart. 1828-38) and Ber-

nard. De I'origine et des debuts de I'imprimerie

en Europe (Paris. 1S53), besides a number of

later treatises.
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IND. A poetical furiii of India.

INDEBITATUS ASSUMP'SIT. See As-
8V.MrslT.

INDEMNITY (from Fr. indcmnitc, from Lat.
indcnuiitas, suciirily from loss or damage, from
indimnis, unliurt, from in-, not + damnum,
less). An engagement, either e.xpress or implieU,

to make good a loss or exijendilure. It is not
a guaranty within the fourth section of the

Statute of Frauds (q.v.), which requires a spe-

cial promise to answer for tlic debt or default

of another to bv in writing. Wlicn the indemni-
tor ix'rforms his engagement he may in so doing
pay the debt of another, but the discharge of such
debt is not wliat lie ])romises to do; it is a mere
accident of the situation. At times the engage-
ment takes the form of a bond or other writing;
but more frequontly it is implied from the acts of

the parties. Whenever a i>erson asks another to
become surety for liim, the law implies the

promise by the ])rineipal debtor to indemnify
the surety for any loss that he may sustain by
acceding to the request. So if two or more per-

sons become co-s\ireties, there is an implied en-

gagement on the part of each to indemnify the

other to the extent of his share of the common
loss. Fire an<l marine insurance policies are
contracts of indemnity, the obligation of the in-

surer being not to pay the anioimt of the policy

in any event, but only to save the insured harm-
less from loss in the event insured against. See
l.NSiRANCE. I'onsult the authorities referred to

under (Jiaranty.

INDENTED (from indent, OF., Fr. endcnter.
It., ML. indcntare, to notch, from Lat. in, in +
dens, tooth). In heraldry, one of the partition
lines of the shield notched similarly to dancett6
(q.v.), but with the notches much smaller, and
not limited in number. See Heraldry.

INDENTURE. Sec Deed.

INDEPENDENCE. A city and the county-
seat of Uuchanan County. Iowa. G!) miles west of
Dubuque; on the Wapsijiinicon River, and on the
Illinois Central and the Rock Island railroads
(Jlap: Iowa, F 2). It is in a farming and dairy-
ing region, and is noted for its horse-breeding
farms. There are here the well-known Rush
Park, with its kite-shaped racetrack, the State
Insane Hospital for Xorthem Iowa, and a public
library. The water-works and electric-light plant
are owned bv the city. Population, in 1890,
3103: in 1900. 3056.

INDEPENDENCE. A city and the county-
seat of llontgomery County, Kan.. 85 miles
southwest of Fort Scott; on the Verdigris River,
and on the Missouri Pacific and the Atchison,
Topeka and Santa Ff- railroads (Map: Kansas,
G 4). It has a public library and a fine court-
house. The city is of considerable importance as
a distributing point for an agricultural region,
and has flour-mills, planing-mills, cracker-fac-
tories, cotton-mills, paper-mills, sugar-mills, a
•window-glass factory, vitrified-brick works, and
a creamery. Xatiiral-gas and oil wells are nu-
merous in the vicinity. Population, in 1890,
3127: in 1000. -tsil.

INDEPENDENCE. A city and the countv-
seat of .Jackson County, Mo., five miles east of
Kansas City: on the Chicago and Alton, the
Missouri Pacifie. and the Kansas City and Inde-
pendence Air Line railroads (Map*: Missouri,

B 2). It is rapidly developing into a residential
suburb of Kansas Lily. The Kansas City Liidies'

College and f>aint Mary's Academy are private
schools situated here, and there is a |mblic library.
The industrial establishments include a largo
llouringmill, a planingniill, a canning factory,
ami scale-works. Independence was settled and
incorporated in 1S27, and was organized as a
third-class city in 1880, the charter of that year
still being in operation, and providing fiir a
mayor, elected biennially, and a unicameral coun-
cil. The electric- light plant is owned by the city.

Population, in 1890, C380; in 1900, C974. Inde-
pendence was occupied in 1831-38 by the Mor-
mons, who regard the city as the 'Zioii' wherci tlie

chief Mormon temple will be ultimately erected
on the famous 'Tcmide lot.' About 2000 mem-
liers of the Rcorgiinized Church of .lesus Christ
of Latter-Day Saints, which disclaims belief in

polygamy, now live in this vicinity. In 1849-50
Independence was a rendezvous and a starting-
point for emigrants to California, two of the
great trails leading from here westward. In the
summer of 1802, during the Civil War, a Federal
garrison of 312 under Lieute?iant-Colonel Buel
was ca])tured here by a superior Confederate
force under Colonel Hughes, and here on October
22, 1804. Oeneral Pleasanton attacked and de-
feated the rear of General Price's Confederate
Army.

INDEPENDENCE, Declaration of. Sco
Declaration of Indkpexdexce.

INDEPENDENCE DAY. July Fourth, the
United States national holiday.

INDEPENDENCE HALL. An unpreten-
tious brick liuihiing in Chestnut Street, Phila-
delphia, erected in 1729-34. and intimately con-
nected with the birth of the nation. In it the
Continental Congress met, Washington was made
commander-in-chief of the American Army in
1775, and the Declaration of Independence was
adopted on .July 4. I77C, and read to the people
assembled in the street. It is now a museum of
Revolutionarj- and historical relics.

INDEPENDENT CATHOLIC CHURCH
IN THE UNITED STATES, The (Polish).
.\n independent Church organized among the
Polish immigrants in Chicago, with the hope of
staying the progress of agnosticism among citi-

zens of Polish descent who h.id become disaffected
toward the Roman Catholic Church. Its founder,
the Rev. Anthony Kozlowski, attended one of the
Old Catholic conferences in EUrope. and was
there consecrated a bishop. A steady growth is

atrirmed of the Church, both in the consciousness
of actual reformatory tendencies, and in numbers
of adherents and strength of organization. Tt
has established a hospital, a dispensary, an
orphanage, and a Home for the Aged in Chicago,
and has acquired a considerable property: pri-

mary, a grammar, high, and industrial schools
have been established, with a college enterprise
under way. AH these schemes are connected,
and form integral parts of a central philanthro-
pic institution, called Saint Anthony's Home. In
October, 1902. Bishop Kozlowski addressed a let-

ter to the House of Bishops of the Protestant
Episcopal Church in the United States asking for

intercommunion. The subject was referred to

a committee for consideration. The estimates of

members in the Church vary. A careful computa-
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tion gives it 33 ministers, 43 churches, and 42,-

850 communicants.

INDEPENDENT METHODIST CHURCH.
See Methodism.

INDEPENDENTS. Such bodies of Chris-
tians as claim the right of each individual church
to administer its own aflairs, free from ecclesi-

astical or civil authority. In history the name
has been usually applied to the Congregationalists

of Great Britain, who differ from the Congre-
gationalists of America and other countries in

regarding the fellowship of the local churches as
unessential. The first Independent Church was
organized in London about 1555, and the Brown-
ists (q.v.), or Separatists, as the Independents
•were first called, steadily increased in numbers,
in spite of persecutions and emigration. They
were prominent in the Westminster Assembly.
See CoNGREGATIOX.\LISM.

INDEPENDENT TREASURY. Tha name
given to the system of keeping and disbursing

the public money without the intermediary action

of banks, State or national, adopted by the United
States in 1840. The act of August 6, 184(), pro-

vided, in brief, that the public revenues should

be held, imtil actually paid out, in the vaults of

the Treasury at Washington or in the several

subtreasuries in the larger cities created by the

act. Prior to this date the Government receipts

had been deposited in banks. The first Bank of

the United States (see Bank, Banking) was
established in 1791, largely with the view of

facilitating the fiscal operations of the Govern-
ment. In it or its branches were deposited the

Government funds, and from it were obtained
temporary loans in anticipation of the revenue.

When the bank charter expired, in 1811, the Gov-
ernment funds were deposited in the State banks
throughout the country. With the subsequent
suspension of specie pajTuents, in 1814, the Gov-
ernment not only suffered with other creditors,

but was seriously embarrassed by the fact that
there was no standard national currency. In 1816
the second bank of the United States was char-

tered for a period of twenty years, and for the

greater part of its existence it acted as the fiscal

agent of the Government. Its effort, beginning
in 1829, to obtain a renewal of its charter, led

to a violent political contest, in which the op-
ponents of the bank, led by President Jackson,
won the victory. Though the charter did not
expire until 1830, the President in 1833 ordered
that no further deposits of Government funds
be made in the bank, and that the funds of the
Government be gradually withdrawn. This order
for the 'removal of the deposits' was made on
the alleged ground that the bank was unsound
and that the public money was in danger.

Beginning October. 1833, the Government funds
were deposited in State banks. Contracts were
entered into between the Secretary of the Treas-
ury and the several banks fixing the conditions
upon which deposits were to be received. The re-

fusal to recharter the Bank of the United States.

together with the deposit of Government funds
in the State banks, led to an ominous expansion
of these institutions. A speculative era. marked
especially by enormous sales of public lands, and
the deposit or distribution of the Government
surplus with (he States (1837) . now set in. which
culminated in the panic of 1837. The Govern-
ment funds were tied up in the non-specie-paying

banks, and Congress was called together in Sep-
tember, 1837, to devise measures of relief. Presi-

dent Van Buren favored a complete .separation of

the Government from the banks, the establish-

ment of an independent treasury, and a require-

ment that all debts due the Government be paid
in specie. It was the latter provision which
caused the defeat of the measure, as it appeared
to the friends of the banks as a discrimination
against the bank-note. Toward the close of Van
Buren's Administration (.Tune 30, 1840) the
measure for which the President had fought
valiantly was enacted into law, but not without
the concession that in the first year of its opera-
tion only one-fourth of the Government receipts

need be in specie, a further fourth being added
each year until the whole should be so payable.
The victory was dearly bought, for the party
went down to defeat at the polls in November.
The new Administration promptly repealed the
law (August 13, 1S41) ; but in the fruitless con-

troversy with President Tyler over the Bank Law
failed to provide any substitute for it. Public
officials were left to their own devices in the cus-

tody of the public funds, and it was not until a
new political revolution had occurred that the
independent treasury svstem was finally estab-

lished by the act of August G, 1846.

The spirit of the measure was an absolute di-

vorce of the Treasury from the banks. The
Government was henceforth to keep its own funds,
and to recognize only money issued by Federal
authority, specie and Treasury notes, in the Gov-
ernment operations. The vaults and safes pro-

vided for keeping the money of the Govern-
ment at Washington, and at such other places

of deposit as were fixed by the law, were
declared to constitute the Treasury of the
United States. The Treasurer of the United
States and assistant treasurers, and all other
officials, were required to keep safely, without
lending, using, depositing in banks, or exchanging
for other funds, except as allowed bj' the act, all

public money received by them or otherwise in

their custody, until the same was ordered by
proper authority to be transferred or paid out.

In the early experience of the system some em-
barrassment was created by the failure to pro-

vide at once the necessarj' protection for the
money in all the places where it was kept. But
in general the system has worked well, and loss

by theft or defalcation has been slight compared
to the loss suffered through dealings with un-
soun(f banks in earlier years.

The isolation of the Treasury contemplated by
the act soon proved illusory, and little by little

inroads have been made upon the principle. The
spectacle of the Treasury coming to the 'relief

of the money market' has become familiar. The
'relief thus afforded consists of placing in circu-

lation money which the law accumulates in the
hands of the Government. Operating with a sur-

plus of revenue over expenditure, the Government
balances may and do giow to such a size as to

materially affect the volume of money in circu-

lation. This, then, is a Treasurj- reserve which
may be unloosed when a stringency in the money
market occurs, and the fact that the Secretary of

the Treasure' is called upon for such relief is

evidence of the futility of attempting utterly to
separate the Government's ojicrations from all

business affairs. The independent Treasury was
not ten years old before the possible dangers of
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nn nccuimil.it ion of funds were perceived, and in

1853 Inrjie redemption!* of bonds were made to

nvoid them. In the panic uf 18.'i7 tlic (Jnvcrnnicnt

escajwd unscathed, and this added to the popu-
larity of the independent treasury system.

But «ith the fiscal necessities of the Civil War
the principle of isolation was broken down. Tlie

banks became essential to the support of the

Goveniment. The .Secretary of the Treasury se-

cured their aid in makinp the first loans of the
war. lie would not recoi.niize their notes in the

(iovcrnnient operations, but soon bnuijiht forward
his plans for transformiiif; the banks into na-

tional institutions under Federal control, with
power to issue notes of a kind which could be
reoopnizeil by the Government. When tlic na-

tional banking system was organized, in 18G3, the

banks were allowed to become depositories of the

public money, except the receipts from customs,

under rcffulations established by the Treasury
Department. Customs receipts, beinj; in specie,

were excluded from the funds capable of l)eins

deposited, since banks were not then paying
specie. These (le|)0sits in the banks are secured

by bonds deposited with the Treasury Depart-
ment. The extent to which the banks have
been used as places of deposit has varied with

the state of the Treasury and the nature of its

operations. When loans have been made the

money has been paid in through banks and al-

lowed to remain there until expended. In tlie rc-

fuiidini.' opera lions of ISTO the banks sobl nearly

$400.nnn.000 worth of bonds, and held at one

time (May. 1S7'.)) as much as .*27!t,.i44,t«4.5. On
the other hand, when the surplus has dwindled
the amount of money so deposited has decreased,

while in periods of an abundant surplus it has

swollen in size. On October 1. 1002. the amount
so deposited in banks was .$120,102,430.

The idea of the Independent Treasury Law was
that the banks should not interfere with the

Treasury, while in its practical administration,

with the enormous growth of Government reve-

nue, the problem has been for the Treasury' so

to conduct its operations that it shall interfere

as little as possible with the banks and the ordi-

nary course of business. In principle the Govern-

ment pays cash, demands cash, and keeps its

funds in a strong box—a method of conducting

business entirely at variance with the usual prac-

tice in mercantile life. The income and out-

go of the Government have not, moreover, the

regularity which frequently characterizes^ mer-
cantile aflTairs. Jloney accumulating in the
Treasury in anticipation of future payments is

withdrawn from circulation. .Such withdrawal
may accentuate a stringency, while the subse-

quent payment may aggravate a plethora. As
an offset to these disadvantages of the system,

it has been contended that it equalizes conditions

by (permitting the Secretarv' of the Treasury to

come to the relief of the money market. Tliis

is a questionable advantage. The relief is con-

tingent upon a )dethoric Treasury: it is, more-
over, largely in the discretion of one man. the
Secretary of the Treasury-, whose impulsiveness

or conservatism may materially afTect the relief

afforded. Finally, when determined upon, it is

not always as speedy as desired. The .Secretary

of the Treasury can increase the money in circu-

lation (1) by additional deposits in banks, (2)

by anticipating payments, (3) by redemption or

purchase of the public debt. Of these methods

the first is gradual, as no transfers can be made
from the Treasury to the banks, the latter's

holdings increasing only by dejiosit of internal

revenue and other general receipts. Moreover,
banks have l)een unable, even during ]K'riuds of

stringency, to apply for funds that could legally

be de|)osited with them, owing to the requirement
that such funds were to l>e secured by deposit of

national bonds—a requirement sometimes diffi-

cult to meet, because of the high price of such
bonds. By an order of the .'Secretary, dated
October 4. 1002. banks are permitted, under cer-

tain conditions, to substitute specified State and
municipal bonds for the national bonds hitherto

required. It is hoped that in this way the Treas-
ury will be able to give a larger measure of re-

lief than formerly. The second method applies
chiefly to certain definite ])ayinents, like the in-

terest upon the public dcl)t. The third is the
most satisfactorj-. so long as there is outstanding!
a redeemable debt, but cannot be free from criti-

cism when the Government goes into the market
to buy up its own bonds. Moreover, with the
debt limit of the United .States growing less, and
with a larger part of the debt held by banks as
a security for deposits or currency, this resource
is growing weaker. Since any sale of bonds by
banks would diminish the circulation in other
directions, it is only the bonds held by individuals

whose sale to the Government wouUl afTect the
volume of the circulation. Hence the 'relief

which the Treasury can afford the monetary
situation is spasmodic, irregular, and uncertain;

it is very far from being a .scientific automatic
corrective of the excesses of the money market.

It is the opinion of those who have examined
the matter in all its details that the inde-

pendent Treasury offers the Government no ad-

vantages which could not be secured by properly
guarded contracts with the banks. .Such con-

tracts would relieve the Government of the cus-

tody of its own surplus, and would not withdraw
that surplus from Die ordinary channels of trade.

There is a crowing feeling that our Treasury
methods are antiquated, and should be replaced
by methods more in harmony with business prin-

ciples. It has been pointed out that if others
should follow the example of the Government,
business would come to a standstill. See Finance;
Banks: Banking. Consult Kinley, The Inrtp-

poidcnt Trrdsuni St/fitrm of the United States
(New York. 1803).

INDESTRUCTIBILITY OF MATTER. See
Matter.
INDETERMINATE COEFFICIENT. See

COEFFICIKNT.

INDETERMINATE EQUATION. See
Equation.

INDETERMINATE MULTIPLIERS. Tlie

use of indeterminate multipliers is well illustrat-

ed by Bezout's method of elimination in solving

systems of simultaneous equations. E.g. let it

be required to .solve the system of equations,

(1) 4x— 5y'+ 2z = 0.

(2) 3a; -f 2v + 7- = 28.

(3) ,T— II + 2: -5.
Alultiplying the members of the first equation by
X and those of the second equation by X' and
adding to those of the third equation, we obtain
the equivalent system.

(4) 4x — 5y + Zz = 0.

(5) 3x + 2y + 1z = 29.
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(6) (4\ +3V+ 1) I — (5X — 2V + 1) y
+ (2X + 7X'-i- 2) 2 = 28X'+ 5

Selecting for X, X' values such that

(7) 5X — 2X' + 1 =
(8)2^ + 7/.'

-I- 2 = 0,

theu /. = —
I J,

/.' = — 5*5, and from equation (6),
X = 1. Choosing next X, '/! such that

(9j4X +3>.' +1 =
(lOj 2>. +7/.' + 2 = 0,

then /. = — A,>.' = — f\, and, from equation (6),

y = 2. It may similartj- Ije found that z =: 3.

INDETERMINATE PROBLEMS. See Dio-
PIIAMIXE A^;ALY.SIS.

INDETERMINISM. See Ixdifferextism.

INDEX (Lat., indicator). An alphabetical

list of names, topics, words, and the like, with
indications of the passages in which they occur.

The index usually comes at the end of the book;
the analytical table of contents is normally placed

at the beginning, except in the case of French,
Italian and Spanish books.

As books began to multiply the need of indexes

was felt and their value was recognized. Many
old books of the sixteenth and seventeenth cen-

turies have well-made indexes of such fullness and
value as put to shame the farcical substitutes

issued by man}- modern publishers when they give

any at all. Numerous authorities might be cited

as to the worth of a good index in enhancing the

value and usefulness of a good book. Long and
loud have been and are the complaints against
tlie publication of books of knowledge without in-

dexes, emphasizing Carlyle's growl against "books
born of Chaos, which want all things, even an
index." Lord Campbell of England, and Horace
Binney of Philadelphia, each advocated withhold-
ing copyright from any author who published a
book without an index. "1 have come," says the

latter, "to regard a good book as curtailed of half

iLs value if it has not a pretty full index. It is

almost impossible, without such a guide, to re-

produce on demand the most striking thoughts or

facts the book may contain, whether for citation

or fui-ther consideration." The value put by
man}' scholars on the old Delphin edition of the

classics is based on its copious indexes, by means
of which a classical quotation can be made or
located with the least trouble. Years of time
have been lost to students and scholars in fruit-

less search for much wanted bits of information
buried from sight in unindexed pages of books
of value and authority. \\'hat the seeker demands
is a complete index, and it is essential that this

should not only refer to the letter, but should
also embody the spirit of the work indexed. To
(his end the indexer must possess intelligence,

quickness of perception, the power of analysis and
condensation, and the ability to put himself
en rapport with the author and his work, of the

subject of which he must himself have a very con-

siderable knowledge. Any index is valuable in

proportion as it is concise in expression and ac-

curately exhaustive, not only of the broader state-

ments of fact or of opinion, but also of the small
points of detail, the incidental and illustrative

references contained in the book or volumes to
which it aims to be the guide or key.

ilinuteness of indexing must varv- according to
chii.racter and uses of books indexed. Before
beginning to make entries, an indexer should read
the book. He may then indicate by imderlining
text or writing chosen headings in the margins
against the topics to be indexed. A book may

require a general index of quite obvious sub-
jects treated in it, as Brj-ce's American Com-
monicealth ; a name or word index, as for atlases,

botanies, quotations, etc. ; an inde.x of ideas
more or less difficult to reduce to alphabetic key-
words, as Emerson"s Essays, Holmes's Autocrat.
The indexer cannot be too careful in choosing
headings or catch-words, which must not only
represent the subject treated, but also be such
as would occur to the seeker who has not the
text before him. Entries on the same subject
should not be scattered among various synony-
mous headings. Each subject must be indexed
every time it occurs, and related matter should
be indicated by cross-references. If entries under
headings are few it is better to repeat them un-
der each' heading needed to make reference easy
and complete ; if many, a single heading may be
chosen for entries and cross-references made from
other possible headings. Entries should be con-
cise, definite, and specific. Scattered page ref-

erences should not be massed under a heading
without clew to the character of the information
given. Where matter relating to a single subject
is given consecutiveh- and is brief, a single ref-

erence may suffice, but if extended it should be
analyzed under headings. In a book on municipal
affairs, the seeker must not be forced to examine
several pages on the Mayor of Xew York to ascer-

tain his salary. Specific rather than general
headings should be chosen ; e.g. entry should be
under potatoes, not tubers, sparrows rather than
birds, cross-reference being made only when
necessary. In general, indexing under the main
subject of the book should be avoided. This
would bring too great a mass together, and render
the heading practically useless. The excellent

index of Fiske's American Revolution has but
seven entries under 'Revolution.' A work in sev-

eral volumes should have a general index to all

in the last one. Separate indexes to each volume
(except for serials) are seldom afforded.

Each entry should be written on a separate
slip and the slips alphabeted in trays. Library
supply houses make slips 5 X 7.5 cm. or

7.5 X 12.5 cm., and trays to fit. The smaller
size is usually better. Careful, final editing of

entries is necessary to assure consistency, proper
cross-reference, clear punctuation, and absolute

accuracy. Words alike in spelling but different

in meaning should be repeated as headings. En-
tries like the following are confusing:

Lead, oopppr
metalhirgy
kindl.v tight
poisoning

Entries should be arranged in alphabetic order.

Two or more distinct words should not be treated

as integral parts of one word. Thus the arrange-
ment should be

:

New Bedford
New reaeons for
Xew York
Newark
NewB from abroad
Newton

When verified and edited, slips may be sent to

the printer either pasted in order on large sheets,

or numbered, punched, and tied together, or en-

tries may be copied on sheets. Great care is

essential in verifying both the original entries

and the printer's work, an index error being seri-

ous. .\ paper on "Indexing." by J. B. Nichols in

Lihrarii Journal. October. 1802. gives the best

directions and suggestions in print for would-be

f Newark
New Bedford

^^i 1 New reasons for
^^

]
News from abroad
Newton

I New York
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indcxers. II. B. Whontloy's Hotc to Make an Jiu

dex (London, 1902) is enlfitnininjr ri-uding and
valuable in suggestion, ll contains the rules of

the Knglish Index Society. The .\nierican Librarj-

Association's List of tiulject Headings for Use in

Dictionary Cataloys, Cutter's Uiilis for a Die-

tionari/ Valulogiie (Washington, 18'Jl), and vari-

ous articles referred to under Index and Indexing

in Poole's Index to I'eriudieal Lilernlure are also

useful. .\ stud}' of wellmade indexes and criti-

cism of poor ones will aid materially.

INDEX, in mathematics. See Expoxe.nt.

INDEX (more fully Index Librorim Pbo-

iiiniroHisi). A catalogue published by Papal
authority in the Roman Catholic Church of books

the reading of which is prohibited to members
of that Church, whether on doctrinal, moral, or

religious grounds. .\ natural conseciuence of the

claim of the Church to authority in matters of

religion is the right or the duty of watching over

the faith of its members, and of guarding it

against every danger of corruption from books
believed to be injurious to faith or to morality.

The earliest recorded exercise of this restrictive

authority is the prohibition of the Thalia of

Arius; and a council of Carthage, in tlie year

398, issued, even for bishops, a similar ])rohibi-

tion of Gentile books, although it permitted to

them the reading of the works of heretics. The
earliest example of a prohibitory catalogue is

found in the decree of a council held at Rome
(491), under Pope Gelasius, which, having enu-

merated the canonical books of Scripture and
other approved works, recites also the ajxicryphal

books, together with a long list of heretical au-

thors, whose writings it prohibits. The medite-

val popes and councils pursued the same course

as to the heterodox or dangerous writings of

their respective periods, and the multiplication

of such books after the invention of printing led

to a more stringent as well as more systematic

procedure. Henry Vlll. of England published a
list of prohibited broks in l.rifl. and a larger one
(containing 85 titles) in I.i29, in which year
Charles V. published for the Xetherlands his

most noteworthy edict against dangerous read-

ing, with a long list, which was included in that
issued by the university press of l.ouvain in

l.'i-lfi. and again in 1.5.50. Similar lists appeared
by authority at Venice. Paris, and Cologne, and
Paul IV. issued in 1.5.57 and 1.559 what may he

regarded as properly the first Roman Index. One
of the gravest undertakings of the Council of

Trent was a complete and authoritative enumera-
tion of all those hooks the use of which it was
expedient to prohibit to the faithful. A commit-
tee was appointed for the purpose, and had made
great progress in the work : but it was found im-
possible to bring the examination of the hooks to

an end before the close of the council, and all the

papers of the committee were handed over by the

council to the Pope. When the work was com-
pleted, the result, known as the Tridmtine Index,
was issued with the bull Doyniniei Greqin Cvs-
iodiam, by Pius IV. in 1.504. From this time the
burning of dangerous books fell into disuse, and
the Church contented herself with warning her
children against their use, under penalty of

purely ecclesiastical censure. Further additions

and certain modifications of the rules of this

Index were made by Sixtus V., Clement VIII.,

Alexander VII., and Benedictine XIV. It was

republished in 1595, and, with the addition of

.such books as from time to time it was deemed
expedient to proliibit, in several subsequent edi-

tions, the most remarkable of which are those of

Brasichelli (Rome, l(i07) ;
Quiroga, Index Libra-

rani Expurgandorum (Salamanca, lUOl); and
Sotonuiyor, Sovissimus Index (Madriil, 1048).

Jn the int»-rvals between the editions, the dccrci's

which make further additions to the Index are
published at Rome and circulated in the variou.s

countries. The iatcst edition of the Index is by
Leo XIII. (Turin, 1895).
The prohibitions of the Roman Index are of

two classes, either absolute and total, or partial

and provisional, until the books shall have been

corrected. The edition of l^uiroga, mentioned
above, gives a list of the latter class, known «->

Index Kxpurgatorius. The ground of the prohibi-

tion may l>e either the author-liip of the wurk. or

its subject, or both together. L'ndcr the first

head are prohibited all the writings of heresi-

arehx—i.e. the first founders of heresies—no mat-
ter wh.at ma\' be the subject. Under the second

head are prohibited all books confessedly im-

moral, and all books on nuigic, necromancy, etc.

Under the third are prohibited all l)ooks of

heretical authorship treating on doctrinal sub-

jects; all versions of the IJible by heretical au-

thors; and all books, no matter by whom written,

which contain statements, doctrines, or insinua-

tions prejudicial to the Catholic religion. The
preparation of the Index, in the first instance,

was conunitted to the care of the Congregation
of the Inquisition in Rome; but a special Con-
gregation of the Index was established by Pius
v., and more fully organized by Si.xtus V. This
congregation consists of a prefect (who is always
a cardinal), of consulters. and of examiners of

books (/iiialifieatorex) . Its proceedings are gov-

erned 1)V rules wliich have been authoritatively

laid down by several popes, especially by Bene-
dict XIV.. in a constitution issued July 10, 1753,

which is the best and most authentic exposition

of a subject on which much misconception exists.

The edition of the Index by Brasichelli was re-

printed, with an English preface, by Richard
Gibbings (Dublin. 1S.'?7). By far the "most elab-

orate study of its contents is by F. II. Reusch,

Der Index der terhotencn liiicher (2 vols.. Bonn,
1.S8.3-S5). The same author also reprinte<l all

accessible indices of the sixteenth centurj' in the

liihiiothck dex fylullfiarter litterarischen Vereins,

vol. clxxvi. (Stuttgart, 1880).

INDEX, CEPnALic. Cranial. Pelvic, etc. A
tenn employed by anthropologists to mark the

proportions of certain related parts of the human
body, especially of the head or cranium, in order

to distinguish biological varieties in mankind.
The most important of these, and the easiest

to obtain, is the ratio of the width of the head to

the length, called cranial index for the skull, and
cephalic index for the living subject. To avoid

the decimal point at tlie beginnin? of the index,

the width of the skull is multiplied by 100 and
divided by the length, the formula being thus

—-— = I. The extreme length is between the
Ll

glabella and the most prominent portion of the

occiput, and the width is the greatest breadth,

wherever that may be. .Ml appliances necessary

for these measurements arc a set of calipers and
a rule, in centimeters or in inches.
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Three terms are applied by anthropologists to

beads, according to tliese measures. Those liaving

cephalic indexes with a ratio below 80 arc called

dolichocephalic, those between 80 and 82 are

raesocephalic, and those above 82 are brachy-

cephalic. For crania, or skulls of the dead, the

indexes are about two points lower. In the nu-

merous cases where a finer subdivision is neces-

sary, a quinary method of nomenclature is fol-

lowed, the Germans adopting a series called the

Frankfort Agreement, the French, the scheme of

Broca, modified by Deniker, as follows:

Dolichocephals below
Sub-dolichocephals. ... I 75 - 77.6
Mesocephals "7 • 7-79 .

9

Sub-brachycenhals .... 80 - 83.2
Brachycephals 83.3-84.9
Hyper-brachycephals... 85 and upward

Cephalic index

Dolichocephalic skulls of exceptional length have
reached an index of 58, the lowest limit, while
brachycephalic examples have gone as liigh as

90 or'cven 100.

Before proceeding to other indexes it should
be stated that the cranial and cephalic indexes

just described are far from being a perfect guide
to the classification of mankind, for the subdi-

visions of the human species have no governing
rule aTid are not subspecies, but separate varieties

and mixtures, as with domestic animals.

Again, the ratio between the width and the

length of the skull does not give complete infor-

mation as to its shape. The measurements, there-

fore, lead to uncertain conclusions, since precisely

the same figures would be obtained from crania or

heads of widely different cross-section, so that

one having an almost rectangular shape, an oval

with a narrow end far in front, and a long ellipse

would lead to the same index. Unless a large

number of skulls among the same people are meas-
ured and give something like a uniform result,

the measurements are an unsafe guide. Very
little good arises from simply adding a number
of indexes and dividing by a number of observa-

tion.s. The average result might be a number to

which not a single head in the whole series meas-
ured would correspond. It is customary, there-

fore, to tabulate results by coordinates. Fre-

quently, when such a plan is pursued there arise

several apexes, as in Italy, the higher number
representing the brachycephalic Xorthern Italians

with Celtic blood in their veins, and the lower
• number the Southern long-headed Mediterranean
type.

The cranial and cephalic indexes are not pre-

cisely coordinated with purely descriptive char-

acteristics of the human body. It cannot be said

that any one of the subspecies of man is either

dolichocephalic or brachycephalic, but tendencies
toward one or the other exist, as the following
table of cephalic indexes shows:

Caroline Islanders f black) 69.4
Kashmirians (yellow-white) 72.2
Bakoneo fblack) 72.5
Hindus ("white, mixed) 72.8
Karaya Indians. South .\nieripa (red) 73.0
Australians (straiRht-haired blacks) 74.2
Norwegian.s (blondes) 76.0
Corsicans (wh'te) -.76 6
Spaniards of Valencia 76 . S
British Isles 77-79
Parsis of Bombay (white) 82 .

Koreans (yellow) 80.6
Malays (brown) 82.8

Vol. .\.—34.

Negritos, Philippines (black) 84.7
.\rawaks, Guiana (red) 82.6
Sara.s, Chad-basin, ^udan (black) 82.4
Samoanie ( brown mixed) 83 .

7

Votyaks (yellow) 82.0
Walloons (white) 82.2
Italians (white) 82.7
.\rmeiiians (white) 85.6
Picdmontese (white) 85.9
Sudanese ( brown ) 86 .

3

Savoyard? (white) 86.9
Tahitians (brown) 85.6
Aleuts (red) 87.8
Magyars (mixed) 87.8
Burmese (yellow) 85 .

7

Aissor. Transcaucasian (white-yellow) 88 .

7

Among tlie European whites the people of the

British Isles are mesocephalic; of France the
index is 78-88; of Italy, 75-87; of Spain, 77-80;
Switzerland, 76-85, with two types, the long and
the short head; Austria, 80-84.

Otlier indexes than those expressing the relation

of width to length are also employed. The facial

inde.x is the ratio of the width to the height, from
the glabella to the alveolar border, and separates
skulls into brachyfacial and dolichofacial. The
ratio of width to length in the orbital orifice sep-

arates crania into megasemes (90 and upward),
mesosemes (89 to 84 ) , and microsemes ( below

84 ) . The nasal index is the ratio between the
width of the bony mass of the nose and its height,

giving rise to leptorhine, or narrow-nosed, platy-

rhine, or flat-nosed, with the intermediate term,
mesorhine. The dental index is based upon the
importance which naturalists place on dentition

in the classification of mammals. Upon the ratio

of the size of the teeth to related parts. Flower
divides men into megadont, mesodont, and micro-
dont ; and this series bears a surprising relation

to the three anthropometric types of man—Ne-
groid, ilongoloid, Caucasoid.

Scheme of Principal Cl-^ssifications According to
Indexes

( Dolichocephalic, long skulls.

Skull - Slesocephalic, medium skulls.

I Brachycephalic, broad skulls.

( Leptorhine. narrow noses.
Nose - Mesorhine. medium noses.

( Platyrhine, flat or broad noses.

( Megaserae, round eyes.
Eyes -: Mesoseme, medium eyes.

f Microseme, narrow eyes.

( Megadont. large teeth.
Teeth -i Mesodont. medium teeth.

I .\Iicrodont, small teeth.

Jaws

Face

( Orthognathic, straight or vertical jaws.
- Mesognathic, medium jaws.
( Prognathic, projecting jaws.

ChamEeprosopic. low or broad face.
Mesoprosopic. medium face.
" eptoprosopic. narrow or high face.

( Platypellic. broad pelvis.
Pelvis < Slesopellic. medium pelvis.

( Leptopellic, narrow pelvis.

Consult: Roberts. Manual of Anthropometry
(London, 1878) ; Toriik. Grundziige einer sys-

icni'itiachen Kraniometrie (Stuttgart, 1890) ;

Deniker, Races of .l/nn (London, 1900) ; Livi,

Antropometria (Milan, 1900) ; Boas, Stone's
}[easurcments of Xatires of the Xorth-West Ter-

ritory (Xew York. 1901).

INDEX EX PURGATO'RIUS. See Ixdex.

INDEX KEWENSIS. A reference book of

the names of flowering plants, accepted as au-

thoritative throughout the world. It was con-

ceived by Darwin, who. having experienced dilli-

eulty in definitely identifying many of the plant
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species witli wliioli he worked, provided the money
for its eoiiipletioii. It was eompiled by ik-njamin

Baydon Jackson (q.v.), wliose aim wa.s to record

every genu-s and species of phaneroj;anioiis plants

publislicd up to 1885; to follow Henthani and
Hooker's Gincra I'lnnlarum as authority for the

limitation of <;enera ; to add to each name,

whether retained or .synonymie, a full reference

to its place of piihlieation, retaineil names beinf;

the earliest under which they were published in

the recognized genus and not necessarily the ear-

liest specific names; and, finally, to indicate the

geographical distribution of each species. Two
supplements, bringing the work down to 180."),

and embracing specific names between Aaliusand
Irika. appeared in 1002. In these the author was
assisted by Theopliilus Durand of Hrussels.

INDEX LAWS. See Exponent and Expo-
NF.NTI.M..

INDEX NOTATION. See Notation.

INDEX NUMBERS. An index number is a

method adopted by statistical and economic writ-

ers to exhibit the course of prices of a group of

commodities or of commodities generally.

A crude method of attaining this result is to

add the prices of the various commodities togeth-

er. The defects of such a procedure are apparent

from the following simple illustration:

INDEX NUMBERS.

2d
date

Cotton, por lb
Flour, per bbl

Fit; Iron, per tou (2000 lbs.)..

In this comparison, where each article has an
C(jual weight in determining the result, there
appears to have been a fall in price of o.ti per
cent.; while in the first statement, where pig iron
predominated, a ri.se in i)rice if 1.2 jjor cent, ap-
l)carcd, and in the second statement, where flour

jircdominatcil, the fall in price appeared to be
7.2 per cent. It is obvious tliat the third state-

ment or simple index number is a far better in-

»'.ication of the course of prices of these articles

thau the other two, where one article or the otiier

dominates the result simply by reason of the

fortuitous circumstance that its unit of measure-
ment is relativelv large.

The third statement is not, however, an abso-
lutely exact measure of the total price change,
since it is not ^if e<puil signifi<'ance that flour

falls and that pig iron rises. To the individual
consumer no doubt a slight fall in Hour is more
important than an equal rise in pig iron. It

may readily be assumed that he buys for his
daily needs 10 times as many things afTected by
the price of cotton as arc afTected by tliat of pig
iron, and perb.nps four times as many afTecteil

by the price of flour as are afTected by that of

cotton. Ills relative consumption might be:

jiig iron, 1 ; cotton, 10; flour, 40. Hence the price

changes noted affect him in varying measure,
and this must be accounted for in estimating tho

significance of the total change. The calcula-

tions are as follows: .

Total »21.58 $21.83

If the sum be a criterion, it appears that there

has been on the whole an advance in price of

the group despite the fall in cotlim and flour.

A little reflection will sliow that had pig iron

been quoted l)v the pound instead of by the ton

the result would have been different, as follows:

Cotton. iM»r lb....

Flour, per bbl....

Pig iron, per lb..

Total

l8t
date

S0.08
3.50
.009

$3,989

2d
date

$0.07
3.2.^

.00925

S3.32U25

But even here there are still great differences in

the initial prices and the variations are meas-
ured on very ditTcrent scales.

The index number avoids this difficulty by re-

ducing the initial ))rices to common terms. It

establishes the variation of each price from its

own starting-point, and then determines the aver-

age variation. The assumed figures above given
will serve the purpose of demonstration, and
the following statement of relative prices is true
for either of the series:
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aiming to iletermine the course of general prices,

to include specialties, or rarities, or objects of

such restricted use as not to be subject to the
ordinary inlluences allecting prices.

The character of the component price series

being thus stated, how shall the number be
fixed? It must evidently be huge enough to in-

clude all the more important lines of staple

commodities. No precise limit can be fixed.

While it would seem obvious that in any efl'ort

to determine general prices, the greater the num-
ber of commodities embraced in the comparison,
the more accurate the result, such is not the

case, since, as the number multiplies, the propor-
tion of articles of limited demand which are more
or less removed from the primary influences af-

fecting prices generally increases.

The base line with which prices are compared
is usually the average of a series of years, the

purpose of taking such an average being to over-

come any eccentricities of prices which might
characterize a briefer period of time. This prac-

tice is not universal, and some well-known calcu-

lations have been based upon the prices of a
single year. This method is justified on the

ground that the prices so chosen were t*iose of

normal conditions.

In the combination of the price series into a
general index of prices, the simple mean is the
most frequent method employed, as illustrated in

our first index calculation. This has been the
subject of much criticism on the ground of the

unequal importance of the objects concerned.
To overcome this difficulty two sets of weighted
averages have been proposed. The first was one
which measured all articles by their importance
in the national consumption as illustrated in the

third calculation ; the second measures articles

by their importance in individual consumption as
revealed by family budgets and typified in our
second calculation. In applying national con-

sumption as a test, we find that calculations of

such consumption are very precarious and e.xtend

to comparatively few articles. In family con-

sumption we can ascertain for certain groups of

persons the proportions of expenditure which
cover a much wider range of conniiodities. But
the commodities covered by the family budgets
are not the same as those covered by price statis-

tics, since the former represent the retail, and the
latter the wholesale markets. In the food prod-
ucts this makes little dilicrence, but in textiles,

metals, lumber, and the like there is no little

adjustment needed to bring the prices and the
relative expenditures into relation.

Tliose who have done the most to establish

more rational and at the same time more com-
plicated calculations have been the first to point
(i\it (hat the ultimate results did'cr but slightly

from those obtained by the somewhat rough cal-

culation of a simple average.
The index number of tlie London Economist

is based upon the wholesale prices of 47 com-
modities which by combination are reduced to

22. The quarterly prices for 1S45 to 1850 were
arranged as a basis for calculation and the rel-

ative prices for subsequent years upon the Janu-
ary prices. The total price index for 184,5 to

\S^0 was 2200, and for later years the price in-

dices are also expressed as an aggregate, with-
out reduction to 100. As in a few cases the
full number of articles was not given, this was
somewhat misleading. In the following table we

give the results of this calculation as published
l)y the Economist, together with a reduction to
the scale of 100:

"ECOSOMIBT" I.VDEX NUMBER

YEAR
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lations of Dr. .SoctlH-er for Uniiibiirg. l>as<'(I on tlie

average prices of 1847 to 1850. eiiibriiceJ 100
urtieles, to wliieli were added 14 artieles from
tlie liritUli trade returns. Neither the more
limited French calculations nor those of Dr.
t^oetlicer developed any mode of combinal ion other
than the simple average.

In the I'nited Slates comprehensive statistics

of prices for the |)eriod of 1840 to IS'Jl were puli-

lished in the iS<'nate report on wholesale prices,

wages, and transportation. The report based
its calculations upon the prices of IStiO and
furnished an inde.\ number comprising 2'23 dif-

ferent series of prices. These were eombincil bv
the method of simple average, and also by esti-

nuiting the importance of the price scries as
measured by family consumption. As in pre-

vious instances when difl'erent methods of combi-
nation had been tested upon the same figures,

the results of the two methods differed but lit-

tle. This price index closed with 1801, but^the
United States Department of Labor in its Uul-
Iclin has furnished the material for carrying the

study of price movements down to the present

day."

It should |)erhaps be mentioned that this re-

port applied the index-number principle to its

statement of wage statistics, a procedure which
had been previously suggested, but was carried

here to execution for the first time. It is also

applied effectively to the study of transportation

rates. The methods of the report, especially as
applied to wages, have been made the subject of

searching criticism By the English statistician

A. L. Howley, who has effectively used the index

principle in liis investigations of the course of

wages in England.
Consult : Howley, Wages in the United King-

dom (Cambridge," lilOO)"; id.. Elements of Sta-

tistics (London, 1901); Falkncr, Wage Statis-

tics in Theonj and Practice (Boston. 1800). in

Publications of the American Statistical Associa-

tion; Mavo-Smith, Statistics and Kconomits
(New York, 1800): Senate Report ]S9.',. Fifty-

second Congress, second session, 1893, four vol-

umes.

INDEX OF REFRACTION. See Light.

INDIA. A region comprising the middle
member of the three great southern peninsulas

of Asia and a territory of nearly equal extent to

the north, together with an extension eastward
as far as llu' Malay Peninsula. India in this

sense constitutes the Empire of India, one of the

members, and by far the most populous, of the

British Empire. India proper, however, does not

extend farther east than the head of the Bay of

Bengal: nor does it include some of the northern

or westernmost districts of the Empire. The
name Hindu-tan was formerly frequently used
instead of India, but it belongs more, properly to

the north-central portion of India, the land of the

Hindus. The name India has been used in a very
broad sense, but improperly, so as to embrace the

great southeastern peninsula of Asia, which is

still sometimes spoken of as Farther India. This
article will treat of the Empire of India. Since
British influence became predominant there no
other country of the Asian mainland has been

so diligently explored or is now so well known as

India. In the form of a great triangle, the In-

dian Peninsula extends southward between the

Bay of Bengal, on the east, and the Arabian Sea,

on the west, through 15° of latitude to Cape

Coniorin (latitude 8' 5' N.). On the north the
peninsula unites with the continental mass in the
lowlands of the Ganges Basin and the great plains

cast of the Indus, which connect it with the
mighty highlands of the Himalayas. India, with-
in the ollicial boundaries of the British possession

(including tlu- Native States), stretches north
and south through about 20' of latitude. Its

east and west extension is across nearly 40° of

longitude. The Empire has an area of about
1,8G0,000 square- miles, including the Native
States and dependencies (Baluchistan, etc.).

(See IXDi.\. Nativh .*<tatks ok.) It is thus about
half as large as the I'nited States (inclusive of

Alaska). It is a world in itself, for the great
barrier of the Himalayas, the Hindu Ku>h. and
the Suleiman Mountains shuts it off fnjm land
connniinications with the rest of .\sia, except
through very difficult mountain passes; the .sea is

the only means of easy approa<'h. Thus gimrded,
though by no means completely, by mountain bul-

warks and wide seas against intrusion, India was
able to develop a civilization and social system
peculiar to itself.

T()por,R.\piiY. The coasts of India are compara-
tively Httle inilentcd except at the mouths of the
larger rivers and along the northwest shores;

and though tliere are many roadsteails and har
bors for small ves.sels, there are only a few good
harbors for large vessels, and they are in the
deltas of the rivers, or, as at Bombay, vmder the

shelter of islands. The railroad system was,
therefore, planned so as to connect all the leading

trade centres of the interior with the largest sea-

ports.

Three distinctly defined physical regions are

recognized—the mountain districts of the Hima-
layas, tlie low plains of the three great rivers of

North India, and the high plateau of the Dec-

can, extending from the plain of the Oanges to

the south end of the peninsula. The colossal

ranges of flie Himalayas, 1.500 miles in length,

extend along the north part of the country in

several parallel chains separated by deep valleys

and tablelands. The most northerly of these

ranges is the loftiest, and Mount Everest or

Oaurisankar. the highest inountain in the world,
rises to a height of 29,000 feet. In the west the

Himalayan ranges are continued by the Hindu
Kush. from which the Suleiman and llala chains
stretch to the south, along the western borders

of India. Tlie barrier pres<'nlcd by the Hima-
layas is far more formidable than those of the

other ranges, and can be crossed only by passes

of 17,000 to 10.000 feet in height, above which
tower many snow-capped summits. It was
through the less difficult but still formidable

passes on the northwest border that India was
long subjected to invasion ; and Burma was the

victim of similar attacks through the passes

on its northern frontier. Tlie mountain rampart
has the greatest influence on climate and fertility,

for it wards off the freezing winter blasts from
the north and condenses the immense volume of

water vapor brought by the summer monsoon to

vivify the plain below. The barren mountain
slopes fall to the south in successive terraces

down to the fertile plain teeming with animal
and vegetable life. But while the higher slopes

of the mountains are devoid of vegetation, some
of the wide, high mountain valleys are exceeding-

ly beautiful, most notably that of Kashmir,
unexcelled for healthful climate and fertile soil.
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The great river plains cross India in a wide
belt from oast to west, south of the mountains;
and at their ends the plains are projected south-
ward, where the Indus and the Ganges-Brahma-
putra have advanced their deltas far seaward.
On the alluvial lands arc the densest population
and the richest cultivation ; for density of popu-
lation is determined in India, not by the tempera-
ture, but by the supply of»\vater available for the
farms. But there are waste and almost unpeo-
pled districts also among these lowlands; and
the rainless Desert of Thar or Indian iDesert,

to the east of the Indus delta, extends north-
eastward almost to the base of the Himalayas.
The third topographic division of the country

is the peninsula, the great triangular plateau of
the Dccoan. from 1000 to .SOOO feet above the sea.

The northern boundary of the plateau is the
Vindhya Mountains, which join the plateau to
the low plain. The Deccan triangle is further
defined by the Western Ghats rising above the
fertile and accessible Malabar coast, and in the
east by the Eastern Ghats overlooking the Coro-
mandel coast, which is difficult of access, for the
harbors are few and very poor. Xo other part
of the world testifies more eloquently than the
Deccan tableland to the prodigious energy for-

merly displayed by plutonic forces. The greater
part of this immense platcaii was built up by
outpourings of lava and basalt (trap), which in

places are 6000 feet thick.

The coast-line of Burma is not deeply indented
except where the projecting delta of the Irra-
waddy forms the Gulf of jiartaban. The low
coast and the flooded valleys make Burma the
greatest producer of export rice in the world.
Farther inland, to the east of the Irrawaddy and
on both sides of the river in its upper course, the
country is hilly and heavily forested.

Hybbogr.\piit. The four great rivers of India
are the Indus, the Ganges, the Brahmaputra,
and the Irrawaddy. the last named in Burma.
The heaviest rainfall is not on the plains or
on the southern plateau, but on the slopes of

the mountains, which pour their torrents into

the great rivers below, with the result that the
Ganges and the Brahmaputra carry to the sea a
volume of water that is entirely out of propor-
tion to their length or the area of their drainage
basins. The Indus contributes to the basin of the
Arabian Sea the waters derived from the Punjab
(land of five streams), and from the plateau
of Afghanistan. It is navigable for over
nOO miles, but its value as a water highway is

small on account of the impetuosity- of its cur-
rent. It is least important among the great
rivers. The majestic and smoothly flowing Gan-
ges is far more valuable for navigation than any
other river of India. Both the Ganges and the
Brahmaputra, which joins it near its mouth, are
turbid with fertilizing silt from the mountains,
which has formed the great Bengal delta. The
Irrawaddy of Burma is navigable by steamers to
Mandalay. The rivers of the peninsular part of
India, though some of them are of considerable
length, are not important for navigation. Among
them may be mentioned the Xerbudda (Nar-
bad) and Tapti, both flowinc into the Arabian
Sea, and the !Mahanuddy (ifahanadi), Godavery
(Oodavari), Kistna (Krishnal, and Kavery,
which pour their waters into the Bay of Bengal.

Cllmate. On account of the great extent of
India and its differing altitudes, the country

has many differences of climate. The whole land
may be described as more or less tropical except
in the higher altitudes. Slopes of the Hima-
layas, as high as they are habitable, enjoy a tem-
perate climate; neither is there for the natives
an oppressive degree of heat on the high pla-
teau of the Deccan. Among the Himalayas and
the Nilgiris Europeans have established sanatori-
ums amid the most agreeable climatic conditions,
where many of them take refuge from the pros-
trating heat of the hot months. The climate of
India, except in the districts of jungle and marsh

'

lands, is not, on the whole, uijiealthful for the
white race if the ordinary precautions required
in all hot countries are observed. Tlie most
heated area is that of the northwest, in or about
the region of the Indian Desert, where the mean
July temjierature exceeds 95°.

Bj' far the most important climatic element
is the rainfall, upon which depends the very
existence of the people. Throughout the country
in general there are only two seasons, the drj" and
the rainy, also known as the season of the north-
east monsoon and the season of the southwest
monsoon. These names are derived from the di-

rection of the winds prevailing in the Arabian
Sea and Bay of Bengal during the two periods.
They are really inapplicable, however, over a
great part of India, where the winds are from
directions nearly opposite to those indicated by
the names of the seasons, and are chiefly deter-
mined by the axial directions of the local river
valleys. Thus the winds in South Bengal are
from the southeast, and in Behar from the east,

during the southwest monsoon, and are from the
opposite directions in the northeast monsoon.
The two seasons in India might, therefore, more
appropriately be called the dry monsoon and the
wet monsoon, from their most characteristic fea-

tures.

The dry monsoon or season usually begins in

Xovember or December, and continues until May.
Winds of land origin prevail more or less steadily
in the interior, and hence the period is usually
marked by great dryness of the air and little or
no rain. The first three months of this period
(Decend)er to February), characterized by a com-
paratively low temperature, are known as the
cold-weather season ; and the second three
months (March to May), when the temperature
increases rapidly and culminates in a period of
excessive heat in JIay. as the hot-weather sea-
son. During the ccild-weather season storms
of large extent, the majority of which form in

Persia, enter India from Beluchistan and tra-

verse Xorthcrn India from west to cast, distribut-
ing light rains in the Indo-Gangetic plains and
liea^-y snow over the Western Himalayas. The
severity of the hot-weather season is occasionally
relieved by the occurrence of thunder-storms and
dust-storms, which cool the air for brief periods.
The characteristic features of the dry season are
persistent dry weather, with clear skies, and
large diurnal range of temperature.

The rains of the wet season or the southwest
monsoon set in suddenly on the west coast of

India in the first week of June, and a little later

(in the second or third week of June) on the
Bengal coast, and extend more or less rapidly
into the interior. Tlie prevailing winds of this

period are of oceanic origin, and are. in fact,

the northward extension of the winds of the south-

east trades. The extension of these winds north-
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ward across the equator and up the Indian seas

u»<ually begins in the third week of May and
pives a complete and permanent change of

weather (lasting for live or six months i. more
especially over the hind area of India. The
winds dne to the extension of these massiv.-

humid air-currents usually begin to give daily

rain to the Malabar coast in the last week of

May, and to the Bombay coast on June 4th or

5th. The humid currents advance more slowly

into the interior, but are usually established be-

fiire the end of the month over the whole of

India. Cloudy, showery, or rainy weather, with
a moderately high teinpiTature and small diurnal
range of tcm])eraturc, prevails during tlic next

three months, which are in striking contrast with
the excessively hot and dry weather that has
prevailed during the previous two or three
months. Over the mountain tracts of Assam
and over the plains of Lower liurnia the yearly
rainfall exceeds .'iOO-fiOO inches, and in one par-
ticular year the record of 805 inches was estab-
lished.

Sometimes the wet monsoon is greatly delayed
or has little strength, and this failure of an
adequate supply of rain involves the direst

tragedy. (See section on Famincx.) India and
the adjacent seas are often visited by the de-

structive hurricanes called typhoons, whose tracks
are frc(iucntly traced by ruined towns and crops.

The soil, except on the steep mountain slopes,

is of great fertility, l)eing largely composed of
alluvium throughout the plains and in the moun-
tain valleys, and of disintegrateil volcanic rocks,

from wliich many rich soils are derived, on tlie

southern plateau. The food demands of the enor-
mous population make it necessary to maintain
a high degree of fertility.

Flora. Tne very unequally distributed rain-
fall causes great difTerences in vegetation. The
almost rainless region just east of the liulus has
desert conditions of plant life, while the low-ly-

ing coast lands along the fJulf of Bengal have
large areas of dense, wet jungle. Tlie ))lains of
the Deeean east of the Western Ohats have little

rain, for it falls on these mountains instead of on
the plains. Vegetation is therefore sparse where
irrigation is not applied; while the lower slopes
of the northern mountains, drenched with rain,

are densely wooded; and far abnve the forests
there is an Arctic flora close to the glaciers and
snow-fields. The greatest possible area of plowed
fields is needed for food production, and so a
large amount of forest area has lx>en clcarr'd for

cultivation. Timber supplies are chiefly derived
from the mountain slopes, from the liilly lands of

parts of the De<'can, and from Burma. Teak, the
most v.iluahle wood, is cut on the slopes of the
Western and Eastern nhats. in liower Burma,
and to some extent among the western hills of
the Deeean. S.indalwood and blackwood are fcmnd
in the teak-growing regions; sal. another hard
wood, and cedars, on the slopes of the Hima-
layas; and the common womls are scattered, not
profusely, over various parts of the country. The
larger part of the plain has no forests, and in

the irrigated districts there are few trees except
in the watered eardens. The Oovernment has
all the best timber areas under protection, and
applies forestry methods to their management.
The bamboo, the mango, and the coeoanut and
other palms are widely distributed, and are of

the greatest utilitv. One of the most distinctive

of the Indian trees is the banyan. The forests of
.Vssam, .Malabar, and the lower slopes of portions
of tlic Himalayas are luxuriant in the extreme,
and |)rescnt a wealth and variety of vegetable
forms which are eipialed or surpassed only by
the forests of tropical .\merica. In the Hima-
layas is the home of the giant rliodi>dendron.

Orchidaceous plants are markedly numerous, and
the up[)er floral zones M tlic mountain range have
furnislicd the most valuable types to tlie llori-

culturist.

F.\iXA. The country forms a part of the
(Oriental Region (q.v.) of zoogeography. .\1-

tlunigli the plains of the northwest jMirtake of the

characteristics of Central Asia, India possesses

the lion (in the northwest, but now nearly ex-

tinct), the wild ass, and sundry smaller mam-
mals, birds, and reptiles that belong rather to

the country westward. The massive ranges of the
Himalaya also contain a peculiar montanic fauna,
characterized especially by an abundance of wild
sheep, goats, atui of goat-antelopcs (qq.v. ), such
as tlie Cliaral I'ulis sheep, the ilx'X, niarklmr,
goral, and others elsewhere described. These, too,

are more closely related to Palearctic than to

Oriental forms; but two or more species of goats
exist on the Nilgiri Hills and other heights of the

Peninsula. The forests, swamps, and grassy
plains of Peninsular India support life in ex-

traordinary i)rofusion, and civilization seems to

have little elfect upon it l)ccause of the jungle
fastnesses to which animals nuiy everywhere re-

treat and !)e safe. The elephant (which is still

met with in many parts in large herds), however,
requires protection, and the wild cattle are he-

<oming scarce. Several kinds of deer, including
the sambur, axis, and swamp-deer, and several
kinds of antelopes are numerous, as well as very
many of the minor mammals.

India is the home of the gallinaceous tribe of

birds, and is rich in many kinds of i>heasants,
partridges, and jungrefowl (to which is traced
the origin of domestic poultry), besides a rich

avifauna of the woods and fields. With Ibis

idenitude of prey, to which may be added a great
variety of fresh-water and marine life, including
many valuable food-fishes, there would naturally
be found carnivorous beasts, rapacious birds, and
poisonous predatory reptiles. The tiger (which
is probably indigenous to India), leopard, eheeta,

and several lesser eats wander throughout the
whole country, and are dangerous to man as well
as beast. Other animals are the rhinoceros, gayal
(or bison of the Ghats) , bear, jackal, and various
forms of ape. The true bulTalo. as well as the
camel, is domesticated, and is largely used in the
.service of the field and fann. India is famous
also for venomous snakes (see Cobra, etc.) . croco-

diles, and sea-snakes. Tlie deaths of human
beings by wild beasts and snakes numVier thou-

sand* each year, and the loss of cattle reaches
hundreds of thousands of dollars in value. On
the other hand. India is one of the most attrac-

tive regions of the world for sportsmen, who
annually distribute much wealth within its con-

fines.

Oeoiogt. The topographic divisions of India
with their characteristic features are based
largely upon dilTerencw in geological structure.

The main system of the Himalayas, so far as
explored, has been found to he composed of
crystalline strata—gneisses, schists, and igneous
rocks—which show the effects of upheaval and
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folding during the great crustal movements that

elevated the ranges in late Tertiary times. In the

southern flanking chains, or suhHimalayas, the

most prominent formation comprises Tertiary

sandstones, conglomerates, and clays, in dis-

turbed position. These strata (the Siwalik
group) are enormously developed, and contain a

remarkable assemblage of fossil mammals. The
great river plains of India occupy depressions in

sedimentari' strata, mostly of Eocene age. The
Deccan plateau is formed largely of basalt which
piiurcd out from great fissures during tho

Cretaceous period. Tlvese basaltic sheets occupy
an area estimated at 200,000 square miles, and
attain a vertical thickness of several thousand
feet. The Vindhya Mountains on the north have

a gneissic axis, with Paleozoic sediments on the

flanks. East and south of this range there is

a large area underlain by sandstones and shales,

to which the name Gondwana system has been

given. This group extends probably from the

Permian to the Jurassic period: its fossil fauna

and tlora are more nearly allied to the life-forms

of South Africa and .\ustralia than to those of

the Eurasian continent.

JIixiXG. Considering the extent of area and
the large population, the mining industjy is

strikingly insignificant, though the recent de-

velopments are beginning to give it some im-

portance. Increased utilization is being made
of the coal resources of the country, much to the

advantage of the railroad and milling interests.

The annual output of coal increa.seil from 2..562,-

000 tons in 180.3 to 0.09.5.000 tons in 1900.

The Province of Bengal produces over three-

fourths of the total product, the output having

grown from 1,915.000 tons in 1893 to 3.883.000

tons in 1899. The principal other coal-mining

regions are the Nizam's Dominions. Assam, the

Central Provinces, and Central India (Rewa). in

each of which the output was greater in 1899

than in any preceding year. The increased pro-

duction has resvilted in the decrease of the im-

ports of coal—which amounted in 1900 to only

83.200 tons—and the increase in the exports of

coal, amounting to 541.400 tons in the same year.

Coolie labor is prominent in the working of

the coal-mines.

The mining of gold is also rapidly becoming
/mportant. the yield having steadily increased

from 107.273 ounces in 1890 to 51.3',2(ifi ounces
in 1900. The greater part of this is mined from
the quartz denosits of Mysore, although some
gold is obtained from river gravels in the Hima-
layas and elsewhere. .\ parallel growth is being
made in the production of petroleum, the output
in 1900 having been nearly 38.000.000 gallons, the

greater part of which was obtained from Upper
Burma. The importation of mineral oil is still

more than twice as great as the home produc-
tion. Tl'rc Government has long maintained a

nionopolv in the production of salt. It is ob-

tained mainly bv the process of evaporation, and
the industry is carried on along the coast region

and at some of the interior lakes. The annual
yield is estimated at about 1.000.000 tons. Salt-

petre is obtained in the plains, leail and copper
are mined in the Himalayas, and tin and rubies

in Burma. India was long famous for its dia-

monds, but the output in the last century has

shrunk into insignificance.

.VoRim.Tl'RE. This industry, which has al-

ways been the principal source of subsistence

for the people of India, is increasing in impor-
tance imder British control, as improved means
of production and transportation enable foreign
manufacturers to deprive native arti.sans of their

occupation, forcing them back to dependence on
tiie cultivation of ihe soil. The land of India,
though varying in composition, is generallj' fer-

tile and is very productive, being aided by the
tropical climate. The country is kept in con-

tinuous danger, however, of crop failure and
consequent famine by the general uncertainty of

rainfall. Practically the only districts exempt
are the southwestern Malabar Coast, the Deltaic

district of the Ganges, Brahmaputra, and Burma.
(See section on Climate.) In some regions, as
in the lower (Janges Valley, the precipitation
is ordinarily quite hea^y, rarely failing to meet
the needs.

Irbioation. From remote times the inhabit-

ants of India have sought, l)y means of artificial

water-supply, to protect themselves against the

calamities of drought. Under British control

the irrigation works have been enlarged and
new ones constructed on an enormous scale. In
1900 there were 31,544,000 acres, one-seventh of

the total crop areaj under irrigation. This was
over four times the area irrigated in the United
States, which ranks next to India in this respect.

The area actually irrigated varies with the lack

of rainfall froni year to year, and the com-
mercial value of irrigation schemes varies in

different sections. In Sindh and Lower Pun-
jab irrigation is necessary every year. In the
\ alley of the Indus the necessity for irrigation

decreases with the distance from the Himalayas,
but the system is used as a protection against

drought years, and to supplement the rainfall

of average years. This is true also of the Upper
Ganges region. In the Lower Ganges valley,

as indicated above, irrigation becomes less and
less necessary toward the Deltaic region, in por-

tions of which the danger of drought gives place
to that of inundation. In Madras (except the

west coast) and the Deccan or Central India
region, irrigation is a jrractical necessity as a
I'rotection against frequent droughts, and to sup-

plement the usual rainfall. On the east coast of
Madras, especially where 'wet crops' principally

are grown, irrigation is an absolute necessity. In
Orissa and Upper Bengal, thoiigh the ordinary
rainfall is quite adequate and droughts seldom
occur, the Government has constructed irrigation

works as a safeguard against dry periods. These
works are considered indirectly profitable to the
Government, however, since they obviate the loss

of land revenue and the expense of supplying
a famine-stricken district with food during a
drought year. The Orissa and some of the other

canals are also valuable for navigation.

The sources and methods of irrigation vary
throughout the coimtry. Before the British oc-

cupation wells were used chiefly, and have con-

tinued to increase in absolute, though not in

relative, importance, because, where practicable,

they constitute the cheapest method. They are
generally employed by private enterprise, and are
still the largest source of irrigation in the United
Provinces of .\gra. Oudh. and Gujarat. Reser-
voirs, generally called tanks, have been used since

ancient times to furnish water for irrigation,

and are especially adaptable to broken, hilly

regions, where the construction of a long system
of canals is impracticable. They are found
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chiefly in the cnstcrn portion of ^[illl^as, where
they vary in size, necording to the supply of

•water and the irrifjable area wliieh they eoni-

inand. In many instances they are dry diiriufj;

a part of the year, and crops are sometimes
raised in them. This tank system is also carried

on liy private enterprise. But since India has
• been in the hands of the British the jrreatcst

l)io<;ress in irri};ation has been accomplished
through the extension of the canal system.

This method also was vised in ancient times,

but some of the more important systems had
fallen into disuse when the British took posses-

sion. Their construction requires heavy outlays

of capital, and presupposes a stable form of pov-

cmment. The numerous legal complications

which rise out of such an undertaking, and tho

relation of the Government to the land, together

for their great length and capacity. Many of
them are remarkable feats of engineering, owing
to the dillieulties surmounted in their construc-
tion, such as the crossing of other streams.
Among the most famous of these are the (Janges
Canal (q.v.). the Bnri Doab Canal, whicli waters
a large district to the northeast of Lahore, and
the Western 'hinina Canal, generally considered
the oldest in India, which waters the region lje-

tween the Sutlcj and .hnniia rivers, tributaries,

respectively, of the Indus and (langes rivers.

The following table sliows the area in the
dilTerent provinces irrigated during the vears
18991900, tlie relative importance of the iHlfer-

ent sources of irrigation, and the jiroportion

of irrigated land to the total crop area. It will

be seen that the Punjab is the most, and Assam
the least, dependent upon irrigation:

Area is Acres Under Irrigation
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whole crop is used for domestic consumption,
whereas rice is exported in large quantities. Tlie
plantinjr and harvesting periods vary with dilTer-
ent sections ; in some regions two crops are
raised, and in others, especially in the nortliwest.
but one crop is produced, (he rainfall being the
controllinfr factor. The acrcafre shown in the table
is somewhat less than the average for the decade.

After rice and millet pulse is the most important
food product. In the United Provinces of Agra
and Oudh it constitutes the largest crop. The
figures in the table under the heading "Other food
grains, including pulse," include gram, maize, and
barlej' ; the average each for the decade being
approximately ten, five and one-half, and six
million acres respectively.

Wheat is confined largely to the northwestern
part of India, being the chief crop in the Pun-
jab. It is a vcrj' important factor in the agri-

culture of the United Provinces of Agra and
Oudh, and is produced to a less extent in the Cen-
tral Provinces and Sindh. While there was for-

merly much apprehension in the United States
that the wheat crop of India would drive that of

the former from the world market, recent develop-
ments have not justified such fears, since the in-

crease in area devoted to wheat in India was
much less in the last fifteen years of the nine-
teenth century than in the preceding fifteen-year

period. The wheat-producing area varies widely
from year to year, the figures given in the table

being over si.x million acres less than those for
189.5. The average for the 'decade was a little less

than 20,000,000 acres, about half of which is sub-

ject to irrigation. The average yield per acre
varies with climatic conditions^in the Punjab
it is about 1.3 bushels. The harvest occurs during
April and Hay. Potatoes and other root crops
are grawn successfully, but they are not as favor-

ite a food in India as in European countries. A
large variety of tropical or semi-tropical fruits

are grown for local consumption. The cocoanut
is the most important export from the south-
west coast. There are several kinds of dates hav-
ing a local and commercial importance. Through-
out India the raising of oil-seeds receives much
attention, an average of about 12,000,000 acres
being devoted to their cultivation. The product
has been long an important item in local con-

sumption, and in the last half of the nineteenth
century large quantities were exported to Europe
—the foreign demand giving an increased impetus
to its cultivation.

Sugarcane is grown in most provinces, but only
in the United Provinces of Agra and Oudh and
Bengal is it important. The crop requires irriga-

tion and cultivation on a capitalistic scale, wliicli

tends to limit the development of the industry.

The product has also to compete with the bounty-
fed sugars from .Austria-Hungary and other Eu-
ropean countries, and although contravening du-
ties are placed upon imports from these countries,

they failed to prevent their importation. But
the local product supplies much the greater part
of the home consumption. In Southern India

coffee is raised in Coorg, and southward in Mad-
ras. The industry enjoyed a period of develop-

ment following ISOO, but during recent years it

has remained stationary. The culture of tea
and that of opium owe their development to the
fostering efforts of the Government. Tea culture
was introduced about the middle of the nine-

teenth century, and has continued to increase

to the present time. Reqtiiring an abundance of

water, it is best adapted to .Assam and Lower
Bengal, and is largely confined to these two re-

gions, being grown for foreign markets rather

than home con.sumption.

Opium is a Government monopoly, and its

growth is restricted to certain regions, princi-

pally Behar, the countrj' around Benares, and
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Oudli. The pnppy-plant, from wliich Ihe opium
is oblaiiK'd, rfqiiiics irri-^iitioii and can-ful atten-

tion, ilosi of tlic priidiK't is exported to China
and tlie Straits Sot t lenient s. The area devoted

to its culture dfx-s not vary preatly and increases

slowly. Some toliaeco is fn"t"«n in iimst parts of

the country for locaf consumption. About half of

the total product is ;;roHii in ]!tn;.'al, and part

of it is exported. The toliairo is ;;enerally in-

ferior to that grown in other countries, and there-

fore does not compete seriously in the European
market. Indigo has ceased to hold its own, even

in absolute importance. The acreage for 1000

was one-third less than that for 1S!)5. The indus-

trj" has sullcred from competition, with various

substitutes, ami with the pruduct grown in Java.

Bengal (paiiicuhuly Mcliar), the Inited Prov-

inces of Agra, and Madras lead in its production.

Spices .nre raised and cxiiortcd. hut arc of minor
importance. The last half-oentury has witnessed

a remarkable increase in the production of fibrous

plants—cotton and jute.

Cotton had long been raised, but had not been

drawn upon to supply the foreign market to any
great e.xtent imtil the Civil \\'ar in .\merica

stopped the supply from tliere. A reaction soon

followed its rapid and extensive development, and
though it subse(piently increased again, it never

regained the position held in the early seventies.

During the last decade of the nineteenth century

the area cultivated averaged about 9,000.000

acres. Cotton cultivation is not confined to any
distinct resion, but is relatively most important
about the centre of the peninsula in I?erar. The
soil of this and the surrounding country is called

the 'black cotton soil.' and is noted for the re-

markable extent to whicli it holds nioi-ture. The
cotton is a short -staple giade. and therefore in-

ferior to the .-Vnierican and Kgvptian products.

The production of jute is nmre restricted in

exient, the plant growing best in the flooded

lands along the Lower (ianges and Brahmaputra
in Eastern Bengal. The average annual acreage

for the last decade of the nineteenth century was
over 2.000.000 acres. Like cotton, the product is

largely exported, though there is not so large a

per cent, of it that is exported in the raw state.

A considerable part of the product is shipped

to the United States. Silk culture is an im-

portant industry in the Punjab, Assam, and
Lower Bengal.

The methods of cultivating crops in India are

such as have prevailed for centuries. The natives

show littl? inclination to take suggestions from

the British. The efforts of the latter to accom-
plish results by means of ex|H'rimental farms
and the holding of fairs have not generally U'cn
successful. If better methods or sujH'rior kinds

of seed, intended to secure greater results, are

urged upon the farmer, ho 8Uspe<'ts the ulterior

motive to be that of raising rents; nor is he very

willing to show his stock at fairs unlc-s he can
secure a reward even if unmerited. But it is

claimed that the native has adapted himself to

the soil, and understands it better jx'rhaps than
his foreign instructors. If he does not plow deep
the soil is such that it does not require it. Tlic

principle of the rotation of crops is known,
though not widely practiced. Manures are util-

ized, but the necessity of using them as fuel in

many places greatly limits their supply available

for fertilizing.

Stock-h.visixo, The above table of cultivated

crops docs not embrace fodder crops. These,

however, are not important, as other (iovermncnt

tables show, a fact which suggests the unimpor-
tance of the stock-raising industry. During the

decade ending with 1000 the area of the fodder

crops varied from less than 2.000,000 to nearly

3,000.000 acres, showing some tendency to in-

crease during the decade. A number of conditions

are responsible for the undeveloped and unsatis-

factorj' state of stock-raising. .As is common in

a tropical climate, the people are given almost
wholly to a vegetable diet. Religious or caste

prejudices prevent the greater portion of the

Hindus from eating beef or jmrk. The period

preceding the annual rains is characterized over a

large portion of the eountrj' by a scarcity of both

water .tnd pasturage, and stock are gem-rally re-

duced almost to starvation. This tends to make
the breeds deteriorate. The disregard of projx-r

methods in breeding has a similar influence. The
grade of stock, therefore, is generally very in-

ferior. Over the greater portion of British India

cattle serve the same purpose that horses do in

most countries. The breed of cattle is one that is

unknown in this country, being of the humped
variety. BiifTaloes are also used as work-animals
throughout almost all India. They are somewhat
hardier than cattle and thrive in districts cli-

matically unfavorable to the latter. Mules and
donkeys are about eqtuil in number to horses and
ponies, the former being raised in the largest

numbers in the Punjab and the latter in the

United Provinces of .Agra.

In the dry regions of the Lower Punjab and
Sindh camels are the principal domesticated ani-
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mals. In a few localities elephants are of great

value in performing certain kinds of work, but

their number and use are much more limited than

is popularly supposed. The grazing industry is

best represented in the raising of sheep and
goats. These animals are valued chiefly for their

wool. Some pigs are raised, but their number is

not recorded in the Government reports. The
preceding table shows the number of domestic

animals by provinces for the year 1890-1900.

Compared with the figures of a decade earlier a
slight increase is found for almost every variety

in most of the provinces.

F.^MIXES. From the earliest historical times

India has suffered often and terribly from fam-

ines. There is much disagreement, however, in the

matter nf locating the responsibility among the

different factors which have been held accountable

for tliem. Wliile famines are, of course, always
preceded by local crop failure, almost every com-

munity is said to produce enough in ordinary

times to bridge over the occasional period of

scarcity, and it would appear that there has never

been a year when the whole country did not pro-

duce enough food for all its inhabitants. Since

crop failure always is at least the local cause of

these awful experiences, it is worthy of first con-

sideration. The general cause of crop failure is

in the first instance a lack of sufficient moisture
for the growing crops, though the period of in-

sufficient crops may be extended because of the

want of seed for a new crop, or of animals to till

the soil. In limited districts floods sometimes
destroy the crops, but the construction of embank-
ments and canals has greatly lessened their de-

structiveness. In former years, under a less

stable form of government, wars were not infre-

quent, and a shortage of crops and resultant

famine ensued. But this factor has been much
less conspicuous since the British control. In

the paragraph above on climate ^^^I1 be found
described the important natural elements which
determine the distribution of moisture in India.

It is only necessary here to note that there are

districts in which the rainfall is always hea\'y

—

the chief of these being the region south of Bom-
bay, the Deltaic region of the Ganges-Brahma-
putra in the northeast, and Assam. There aje

other regions in which the rainfall is always very
light, the largest being in Sindh and Rajpu-
tana. Throughoxit the remainder and most ex-

tensive portion of India the rainfall is subject

to more or less uncertainty. In some portions,

as in Upper Bengal and in Ori.ssa, the fall is

ordinarily heavy. In other regions, i.e. the upper
valleys of the Ganges and Indus rivers, and
throughout the Deccan and southeast coast—the

precipitation is less constant, and failures of

crops more frequent. Tlie more densely popu-
lated districts, where the rainfall is abundant,
are always ill prepared to meet a crop failure,

and consequently suffer terrilily when it comes.
By means of irrigation works (see par. Irri<j(p-

tion) the extent of crop failure, however, has been
greatly lessened over many parts of the coun-
try, especiallv where the rahifall is most un-
certain and inadequate. Under British admin-
istration such works have even lieen extended
into districts where the rainfall is usually suffi-

cient. Irrigation itself sometimes fails, as in

Madras, where the precipitation may not be
great enough to supply the reservoirs or keep the
streams full enough to supply the irrigation ca-

nals. Naturally the extent of the area affected by
drought and the Intensity of the distress and
the frequency of occurrence vary greatly. The
area m.ay represent a third or more of the total

population. The failure of a single season sel-

dom, if ever, brings distress. It is when the sec-

ond or sometimes the third failure occurs that
relief is necessary.

It has been maintained that the destruction of

the forests, which has been especially great in

recent years, is not a little responsible for the

droughts. A policy of reforestation therefore has

been advocated, and steps have been taken to pre-

serve the remaining forest areas. The fact that

in districts adjacent to those where a famine
may prevail a surplus of food crops is usually

found, but cannot be transported owing to lack of

facilities, has led the Government to construct

railways, which would help greatly to solve the

famine problem. The beneficial results, however,

have been much disputed. The lack of rolling

stock, for instance, has sometimes prevented the

timely delivery of famine stores. A more serious

accusation is that by bringing a district visited by
famine in communication witl^ the world's mar-
kets the district is annually drained of the sur-

plus food which would otherwise remain in store

for a year of scarcity. The main portion of the

wlieat crop of the Northwest is exported to Eu-
rope, though the natives may die of want before

another crop is harvested. This criticism is part

of a more general charge against the inlluence of

the British Administration. The native, deprived

of his manufacturing industries (see Manufac-
tures in this article) , and forced to purchase

foreign products, as well as being obliged to pay
a land tax which many claim is overhurdensome,
finds it impossible to retain any considerable por-

tion of his produce. On the other liand, it is

claimed that the native burdens himself with
unnecessary debt : that he lack's thrift and is

improvident. Before the British came it was
more or less common for both private and public

stores of grain to be kept from year to year: the

latter were even required by law to l)e so kept.

Latterly, however, the public stores, and to a
large extent the private granaries, have disap-

peared.

The work of mitigating distress from famines

has accordingly come to constitute a large part

of the work of the British Government in India.

Elaborate preliminary preparations are made in

fear of their recurrence. The work is carefully

systematized and officered. 'Ihe country is dis-

tricted, and in each district an examination is

made of such matters as the water-supply, the

social condition of the people, the probable extent

of need in case of famine, and public works. The
budget makes annual provision against famines
whether they actually prevail or not. In the re-

lief extended the Government policy aims at pre-

venting death and at henefitins the individual.

Wages are better for the individual than doles.

Accordingly, the able-bodied man is given employ-

ment on public works, for which he is paid in

money. 'The amount paid is much less than the

normal wage, but sufficient to keep him in work-

ing condition. Provisions are supplied in- the

merohant, and the Government railway makes
every effort to facilitate their transportation.

For those not able to work hospitals and orphan-
ages are prepared.

The public works are generally such as are
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consiilored of value in nirording protection

againiit a recurrence of famine. Tlu-y are of two
classes—tliose which facilitate traiis|K>rtation,

and those which increase the water-supply. Spe-
cial dilliculty is always encounlereil in the ad-

ministration of relief in any district, because
there are nut to be found local nrganizations

whose purpose lias been to deal with charitable

problems, or individuals trained in the nianiifie-

nienl of men and the <upcrintcndcM( c of puldic

works. Nor docs tin- ciui^iicncc of the native

prove to be generally trustworthy. I'ublic relief

is not extended until the villajiers bejiin ti> leave

their homes and wander about the country in

.search of doles, usually toward a large centre of

population, the [>rofuse though in<liscriniinate

village charity having been well-nigh exhausted.

The people as a rule, especially the agriculturists,

are very loath to abaiulun their homes. The
mendicants and the day laborers arc the first

victims of distress and the first to (|uit the vil-

lage. They are soon followed by artisans and
agriculturists. The public works are usually

many miles away, and the journey thither is

likely to he exceptionally critical. At the public

works the family unit is not destroyed. When
all the mendiers of the family are accustomed to

labor outdoors at home they arc fitted to work
also on the public works. Artisans make or re-

pair tools, weavers make clothing, and the assem-
blage becomes in n;any respects a normal com-
nuuiity. When climatic conditions arc again
favorable the farmers especially are eager to re-

turn to their lands. And then the final, and
ofttimes the most necessary, mission of the Gov-
ernment is to see that they are provided with
seed, with cattle, and the necessaries for produc-

ing a crop.

The loss of life from starvation is sometimes
considerable, but deaths from diseases which so

frequently accotnpany the famine are generally

greater. One of the most dilVicult tasks of the

Government during the famine period is to en-

force necessary sanitary regulations. However,
taking one year with another for the whole coun-

try, the loss of life from famines constitutes but a
small per cent, of the total death-rate. Their
influence in reducing the poiiulalion is greatly

augmented through the very decided decrease in

the birth-rate during the famine period. (See

section on I'opulntion.) The ravages of disease

in India are not peculiar alone to famine jjeriods.

The climatic and sanitary conditions give rise to

pestilences which at interv'als carry desolation

over the country. Hospitals, riclil.v endowed and
admirably regulated, supported by Government as

well as by private munificence, exist in all the

large towns : and great efforts are constantly

made to bring the benefits of medi<al skill and
knowledge within reach of the poorer classes. In

all parts df the country dispensaries have been

opened where medicines are given out and pa-

tient-s advised. Disease in India is not a little

due to bad water and bad drainage. Where a
new water-supply ha •i been introduced, and drains
have been made, as in Calcutta, the improvement
in the health of the inhabitants has been marked.
Several millions of persons are vaccinated an-

nually in India. ^lort.nlity i* aggravated by the

passion of the people ffir pilgrimages. .Ml ages

and both sexes each year traverse vast areas for

their devotions, and die by hundreds on the route.

The Mohammedan pilgrims go in numbers to

Mecca, Kerbela, and .Jerusalem, and a large pro-

portion never return. The elfort of the English
to enforce sanitary regulations naturally meets
with serious dilliculties which grow out of the
prejudices and customs of the people. Visits of

the sanitary ollieers to the dwellings of tho
Mohanuuedans, as is sometimes necessary during
the prevalence of a plague, occasion much com-
plaint on the part of th<' natives.

.\I.\Mi\CTi KK.s. I'or icnturies India has been
lulled for its beautiful fabrics and metal-work,
made chiefly in the houses of the natives. They
formerly constituted a large jiroportion of the
exports of the country, and competed even with
English gooils imtil prohibitory laws were passed
by Parliament to protect the Hritish industry.

Some Indian products, on account of the ex-

quisiteness of the workmanship, occupy a class of

their own, and have not been supplanted. Out
most native Indian industries are of a primitive

type, and in a society so thoroughly inq)ervious

to the spirit of progress their moditiiation and
improvement have been imimssible. Conseipiently

the development of the factory system in England
made it possible to manufacture product.s much
more cheaply than could be done by the laborious

methods of Indian workmcMi. In addition, recent

improvements in transportation facilities have
enabled European mamifacturing centres to com-
mand a large [)art of the Indian iiuirki't, with
the result that in the home market in some lo-

calities, and in some outside markets, the Indian
products have been almost entirely supplanted.

The enormous growth of the imports of cotton

manufactures is suggestive of the extent to which
the native industry has been supi)lanted. For
a further account of these movements, .see para-

graph on Commerce.
L.irL'e numbers of native workmen have thus

been either thrown out of employment or forced

to make a change of (Kcujiation. which was dis-

countenanced by the ])revailing social order. This
has resulted in widcsjiread poverty among the

laboring classes and given occasion for one of the

most serious charges against the alien adminis-
tration. The National Indian Congress (see Gov-

ernment) has voiced the prevailing si>ntiiiieiit in

numerous resolutions demanding a high tarifT on
imported manufactures in order to protect the

home industry, .\notlier emphatic' demand is that

the educational system of the country be altered

so as to place more emphasis upon industrial

training in order that rising generations may be

better prepared to assist in the intrcKluction of

Western methods. (See .section on KiUiralion.)

Attempts to establish improved methods have
generally depended \ipon foreign management and
untrained native labor, besides having to con-

tend with obstacles growing out of difrennccs of

caste. Of disadvantages growing out of a lack

of material resources, the great want of fviel and
the inferior quality of the coal are the most
serious. Under these conditions the progress of

improved methods of manufacturing is slow.

The most important manufacture is that of

the coarser grades of cotton. The average ntim-

ber of hands cmploved in the cotton-mills in-

creased graduallv from .5.'?.H24 in 188."? to 112.000

in 18!)0 and Ifi.S.'oOO in lOOO, while the number of

mills increased frcmi fi2 in 1883 to 180 in 1000.

.Minut three fourths of this industry centres in

the city of Bombay. .\ similar increa.se was ob-

served in the jute and hemp industry, which in
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1900 emploj-cd 101, (iOO hands, as against 42,797
in 188.3. It centres in tlie region aliout Calcutta.

Among the other more inijiortant establisliments

are woolen, paper, Hour, rice, oil, ami lumber
mills, the breweries, coffee-works and imligo and
.sugar factories. The total number of factories

inspected under the Factories Act in 18!)9 was
1110. emph)ying 300,000 men, G5,300 women, and
27,400 children. The jirovinees of Bombay and
Madras each employed over a third of the total

force. Among other manufactured Indian prod-

ucts are silk (imduding beautiful figured stuffs),

various articles of luxury, such as highly wrought
work in ivory, gold, silver, copper, and brass,

cashmere shawls, etc. In weaving and in carving
and inlaying wood and ivory, the native artisans
are unsurpassed.

Tkax.spoktatiox axd Communication. The
network of railways to be seen on a map of India
presents a decided contrast with the sparsity of

railway lines in other parts of Asia. The mile-

age for British India is three-fifths the total for

all Asia. The development of the railway system
was prompted by a number of motives, and has
been prolific and far-reaching in results. The
military exigencies, development of the resources
of the country, extension of British trade, and
humanitarian sentiments or the desire to lessen

the horrors of famine have each played varying
parts in determining the location of lines and
methods of administration. The results show
that each of these efforts has been abundantly
justified. Closely allied with the influence of the

railway system as an economic factor has been its

socializing influence—the beginning of the trans-

formation of the native society, a les.scning of the

rigors of caste, and at least a portend of a recon-

structed civilization along more modern and
progressive lines.

Railway development in India has been in

the main in harmony with a policy laid down
as early as 18.50 by Lord Dalhousie. This policy

comprehended the construction throughout India
of a system of grand trunk lines with a uniform
gauge, connecting all the large centres of industry^

and population, and the construction of sub-

sidiary or feeding lines with a narrower gauge
and on a less exjionsive scale. The grand trunk
lines were accordingly begun in the early fifties

under a system of Government guarantee. The
constructing companies were guaranteed 5 per
cent, on the capital invested for a period of

twenty-five years, and at the end of the contract
period the Government had the right under speci-

fied conditions to take possession of the lines.

The policy attracted capital to the country, and
led to a more rapid railway construction than
would have been secured by State construction.
The guarantee, however. led to some extrava-
gance in expenditure and became a hea\'y burden
to the Government. .-\ new policy accordingly was
taken by the Government in 1 8(1.3-04. under which
assistance was advanced to new lines, which in

turn obligated themselves to perform certain
duties for the State.

\ third policy was introduced in 1S70 under
which new lines were built and operated clirectly

by the Government. The widespread' and disas-

trous famines a few years later made it evident
flint new lines should be constructed faster than
the Government could assume financial respon-
sibility for their undertaking, and forced it to

fall back upon private enterprise. New lines were

built without regard to a uniform policy, the
Government generally extending a guarantee, but
for as brief a period as possible. Meanwhile the
contract period of four companies had terminated,
an<l new contracts were made for another twenty-
five years, according to which the State, allowing
certain concessions, was to share in the surplus
income abcve 5 per cent. But subsequently, at
the exjiiration of other contracts, the lines have
been acquired b.v the .State. Though no settled
system has yet tjcen adopted for the administra-
tion of railways, it will be seen that the greatest
mileage is included in the lines belonging to the
Government, but controlled by private companies.
In 1900 a little less than half of the total mile-
age, or 11.054 miles, was represented liy Govern-
ment lines operated by companies; 1500 miles
were owned by native States an<l o[>erated by com-
panies ; 5884 miles represented State lines op-

erated by the State; 1157 miles were owned
and operated by the native States; 2003 miles
were owned and operated by guaranteed com-
panies; 1519 miles were owned and operated by
assisted companies; 157 miles owned by the
native States were operated by State Railway
Agency; and there were 74 miles of foreign lines.

The total mileage increased from 10,380 in 1890
to 24,008 in 1900. The total capital expended on
Indian railways to the end of 1900 amounted to

Rx. 332,751,083. Many of the lines net a large
profit to the State, but these are more than
counterbalanced by the more strictly military
or famine-protecting roads, which result in an
annual burden to the taxpayers of India, the
amount fluctuating widely, but usually exceeding
£1,000,000.

The number of post-offices in 1900 was 10,823,
which was an increase of 29 per cent, during the

last decade of the nineteenth century. The num-
ber of letters handled during the same period in-

creased 60 per cent. The Im])erial -system of

telegraph and the railway system have been
united, and there is a uniformity of telegraph
charges throughimt the whole system, including
52,900 miles of line and 170.700 miles of wire
(1900). The mileage of wire increased 50 per
cent, in the last decade of tlie nineteenth century.
There are three grades of messages—the urgent,
ordinary, and deferred. The charges are less for
the messages delivered with the less speed. For a
period of ten years ending in 1899 the Govern-
ment realized an annual average of 4.8 per cent,

net reveiuie (based on the capital sum employed)
after allowing for all working expenses.

CoM.MERCE. From the earliest periods of his-

tory India has held high rank in the trade of

the world, having been a large producer of com-
modities that were highly prized in general
commerce. The attempts of I'ortugal. Holland.
:ind France to secure the largest share of India's

trade form an important chapter not only of

its own history, but of that of the world. The
desire to find a short route thitlu-r by sea fur-

nished nnich of the impetus given to the spirit of

exploration d\iring the fifteenth century, of which
the achievement of Vnsco da Gania (q.v.) affords

a cons|ucuo\is example.
In 1000 an English trading company, the East

India Company (q.v.), joined in the rivalry,

and opened the way for the extension of Eng-
lish intl\ience and power over the whole coun-
try. For over two centuries trade between Eng-
land and India increased slowly. After the Eng-
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lish East India Company was deprived of its

monopoly in 1834 there bej:;an an epoeli of rapid

trade development. The abolition of the inland

duties, the assumption of conlrol by the En<;li.sh

Ciovernment. the constriu-tioii of the Suez Canal,

and tile improvement of inland tran>]>ortation

liave been most influential factors in a«eleratin{;

this trade movement. The ma^itude of the in-

ircase since 1834, in which year the total foreign

exports by sea were less "than £10.000,000, is

shown pro taiito by the following table:

former being more prominent in exports and
the latter in imports. Adequate harbor facilities

have been secured at great expense at Karachi,
and it now .serves as a port for the Indus Valley
region. A harbor has only recently \>vcn com-
pleted at Madras and another at Rangoon—the

port for the Irrawaddy Valley region.

The large increase in commerce during the last

eenturj' has been accompanied by a radical

change in the quality of the trade, and consid-

ered from this standpoint the increase has not

Value or Foreign



INDIA. 537 INDIA.

Great Britain has a practical monopoly for India
in the supply of railway material and machinery,
and it supplies also the larger part of other
metal products, Belgium, of the other countries,

sharing most extensivelj' in the trade. Mineral
oil is the principal import fpjm the United
States, but Russia now furnishes the bulk of

this article. Among several exports of relatively

great importance, rice—the only export upon
which export duties are levied—is the most
prominent and lluetuates the least, reaching an
average value in recent years of about 13,000,000
tens of rupees, ilost of the rice goes to Egypt,
the United Kingdom, Ceylon, and the Straits

Settlements. During the last quarter of a cen-

tury there has been a great increase in the
exports of oil seeds to Europe, averaging for the
last decade nearly 11.000,000 tens of rupees.
Exports of hides and skins, jute—raw and manu-
factured—and tea increased very rapidly during
the decade ending with 1000, reaching in that
year values of £6.075,000, £9.557.000, and
£0,117,000 respectively. Raw hides and skins
and jute cloth constitute the principal ex-

ports to the United States. The amount of

each increased enormously during the decade and
far exceeds that sent to any other country.

Exports of manufactured jute increased '20 per
cent, during the last decade of the nineteenth cen-

tury. Nearly all the tea exported goes to the
United Kingdom ; it has not yet become a formi-
dable competitor with the Chinese product for

the United States markets.
Opium, which is exported to China and the

Straits Settlements, is decreasing in amount,
the t«tal value for 1900 being £5.469.000. Ex-
ports of wheat fluctuate widely; the value for

1900, which was higher than the average for five

years previously, was £2,606,000; the total for
the last decade was much less than that for the
preceding ten years. Host of the product goes
to the United Kingdom. From 1890 to 1900. ex-
ports of indigo averaged about 4.000.000 tens
of rupees annually, with a tendency latterly to
decline. For more than two decades, ending with
1900. exports of coffee have varied from about
1.500.000 to 2.000.000 tens of rupees. Spices,
which once were a large part of the exports, are
now relatively insignificant. Treasure has long
constituted one of the most valuable imports, and
has annually exceeded in amount the exports of
treasure for more than half a centurv. The value
for the decade 1890-1900 averaged over 10.000.000
tens of rupees, over two-thirds of which was sil-

ver. Since the Government stopped the free

coinage of rupees in 189."! the net imports of gold
have been gaining upon those of silver. Tlie

exports of gold and silver for the same period
averaged over 5.500.000 tens of rupees.

The imports and exports by land are not large,
the totals for 1900 being respectively £4.700,000
and f.3.759.000, which, however, constituted a
considerable increase over the early years of the
decade. Over half of the former and nearly half
of the latter were to and from Xepal and Kash-
mir, The most important land imports were
grain, pulse, timber, and provisions, while more
than one-half the exports were cotton goods.
Native craft carry on an extensive coastwise
trade, particularly along the coast of Bomb.ay.
The traflic along this coast amoimts to over one-

third of the total coastwise trade. The large

inland trade increases with the development of

means of transportation. The inland and the
local trade are very largely in the hands of na-
tives, there being certain sects or castes, as the
Parsis of Bombay, who devote themselves espe-
cially to this branch of iudu.stry.

The foreign trade of India is done mainly in
British vessels, the tonnage of these in 1897-98
amounting to 89 per cent, of the total. This total
was greater than that for the corresponding year
of either of the two preceding decades. Germany
and .Austria-Hungary arc the most important of
the other nations represented.

(iovER.NMENT. By an act of Parliament, which
received the royal assent Augu.st 2, 1858. Queen
Victoria was declared sovereign of India, and
various regulations were enacted for the better
government of the country. In 1877. in virtue of

an act of Parliament, passed in 1870, the Queen
was proclaimed Empress of India. The Home
Government of India is vested in a Secretary of

State, who is a member of the English Cabinet.
He is assisted by an Under-Secretary and a
council of fifteen members. The Indian Executive
Government is administered by a Viceroy or Gov-
cinor-General, appointed by the Crown, and act-

ing under the control of the Secretar}' of State for
India. The Viceroy's term of oHice is for six
years, and he is assisted by a council of five ordi-

nary members, three appointed by the Secretary
of .State, and two by his Majesty's warrant.
Each of them has charge of a department of the
executive. The Viceroy himself retains the over-
sight of foreign affairs, and can overrule a
majority vote of his council. The commander-
in-chief is an extraordinary member of the coun-
cil. This cotincil, whenever it acts as a legis-

lative body, is enlarged. It then has from ten
to sixteen additional members who are nominated
by the Viceroy for terms of two years, half of

them being non-officials. Five of these coun-
cilors must be individuals who have been rec-

ommended, one each respectively by the un-
official members of the councils of Madras. Bom-
bay. Bengal, and the United Provinces of -Agra,

and one by the Calcutta Chamber of Commerce.
Proposals to legislate upon subjects such as
finance, religion, military and naval forces, or
the relations of the Government with foreign
princes or States, must first receive the sanction
of the Governor-General.

For purposes of administration, British India
is separated into a number of divisions or prov-
inces. They differ in the method of their govern-
ment. Tlie two governments of Madras and
Bombay are luider the rule of Governors ap-
pointed by the Crown, and assisted by legislative

and executive councils. The executive council
consists of only two men. From eight to twenty
others are added to form the legislative council.

These bodies communicate only with regard to
important matters with the Home Government
through the Governor-General, As regards affairs
of minor importance, they correspond directly
with the Secretary of State for India, The
Provinces of Bengal, the United Provinces of

.\gra and Oudh. the Punjab, and Burma are
administered by Lieutenant-Governors appointed
by the Governor-General, subject to the approba-
tion of the Secretary of State for India. These
otlicers act without the aid of any executive
councils, but have legislative eotmcils of not
more than twenty members, nominated by the
Lieutenant-Governor on the approval of the Gov-
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emor-Gcneral. There arc a number of points

upon wliioli tlie local legislators in India cannot
touch, and their proceedings are void if disap-

proved by the Governor or Lieutenant-Governor,
the Governor-General, or bv the Home Govern-
ment. The following divisions, viz.: A.ssam,

Central Provinces, IJer.nr. Ajmerc-Mcrwara,
Coor^'. British IJaluchislan. the .\ndanian Islands,

and the new N'orthwot Frontier Province, are

under chief commissioners. There are no local

councils for these provinces, such legislation as

they may need lx?ing supjilied by the Governor-
General in legislative council. .AH the foregoing
governmental divisions are subdivided into

smaller divisions called districts, of which thero

are in all 250, varying both in size and popula-

tion. The executive ollicer in each district is

culled the collector magistrate or deputy com-
missioner. This office is remarkable in that its

powers extend over every department of admin-
istration. The ollieer has charge of the collecting

of the revenue, of education, roads, sanitation,

police, and jails, and he is judge both of first

instance and of appeals.

It has been the policy of the British Govern-
ment to try to awaken a sense of civic responsi-

bility among the natives, and it has encouraged
the creation of the necessary machinery for local

self-government. Much dilliculty has attended
the etTort. owing to the absolute dominance which
class distinction holds over the social order, mak-
ing almost impossible the development of the

idea of a mutual community interest. Some
progress, nevertheless, is Ix-ing made. Every
province of India has since 18C0 secured laws
which place the administration of municipal
affairs in tlie hands of local bodies. In small
places these bodies are nominated from among
the townsfolk, but in large places they are mostly
elected. Under specified regulations, the local

bodies may raise funds or receive grants of

public money for local purposes. In 1901 there

were 76i of these municipal towns, containing
an aggregate population of 1 0..")00.000. The total

income of these towns for the year mentioned
was £-).828.2S8. The rural regions have also been
supplied with district and local boards for pur-
poses of self-government. In 1901 there were
1101 of these boards, including a total of 5.55.3

elected members and lO.fifil ex-official and nomi-
nated members. The income of these rural regions

for the year mentioned was f2,.509,S29. The
probability of the development of a national
representative native government is scarcely con-
ceivable. The idea of a common countrj' or a
national life does not exist. The masses are
ignorant of even the geographical conception im-
plied in the name India. There is, it is true, a
national native Congress, which meets annually,
but it is scarcely representative in any true
sense or indicative of any popular national ten-

dencies.

There are high cnurt.s of jurisdiction at Cal-

cutta, JIadras, .Mlaliabad. and Bombay, appoint-
ments being made to them by the Home Govern-
ment. These courts have a general oversight of

the lower courts and are courts of appeal, but
there is an ultimate api)eal to the judicial com-
mittee of the Prii-y Council in England. The
Punjab has a chief court, and the Central Prov-
inces, Oudh, and ^lysore have each a judicial

commissioner. Burma has two judicial commis-
sioners, as well as a recorder. The great majority

of the magistrates in the courts of original

jurisdiction and of the civil judges are natives.

Europ«'ans have certain privileges in court not
possessed by natives.

FiSAXCE. In the consideration of Indian
finance; regard must be given to the denomina-
tion in which the estimates arc made, li

c^tinlatcd in pounds, as in the following table,

there is an apparent decrease in mint of the non-
conunereial items of revenue and exi>enditure.

On the contrary, if estimated in rupees, most
of them show a very decided increase. The
depreciation in the value of the rupi'c. as meas-
ured in gold, accounts for this difference; but
since the burden upon the taxpayer is determined
l)y the local purchasing power of the rupee, the

question of the etfcct U|)(m the welfare of the
native is a subject of dispute.

Leaving out of account the ])roductive enter-

prises of (he (Jovernment. which are largely

self-supporting, it will be seen that customs and
excise play a minor part in the support of tin:

Government, while land revenue has contributed
on an average considerably over a fourth of the

total amount. The stamp, salt, and opium
revenues also play a conspicuous part. The land
revenue, however, is not absolutely nor relatively

so important as formerly. Tliis revenue par-

takes of the nature of a rent as well as of a tax.

The rent varies with soil and the distance from
the town, but averages about Is. lOd. per acre for

the total acreage of cultivated land. The opium
revenues are secured mainly from the monopoly
of the industry in Eastern India, and the export
duty collected in Western India. .Vn increase

in the salt duties in 1888 established the pfesent
uniform rate of 2'>; ru|M>es per mavind. The
collections from stamps are principally obtained
from court fee stamps. The largest item in the

excise revenue is that collected from the manu-
facturer of spirits, but other sources, as, for

instance, the monopolies for the sale of liquors

and intoxicating drugs, help to swell the amount.
The interests of British trade have determined
the policy of keeping the import duties—espe-

cially those on cotton goods—at a minimum
ligure, though the natives have at the same time
demanded tariff protection. The general customs
duties of 5 jx-r cent, existing prior to 1882 were
abolished in that year, except those on salt,

opium, wine, beer, spirits, and arms. In 1894
a 5 per cent, ad valorem was reimposed, except
on machinery and a few other articles; but two
years later' the duty on woven cotton goods was
reduced to S'.j i)er cent, ad valorem, and cotton
yarn was exempted from duty. Since 188C an
income tax has been assessed upon incomes ex-
ceeding 500 rupees.

In the last two decades of the nineteenth cen-

turi- the budget yielded a surplus for twelve years
of the j>eriod, and showed a deficit for eight
years. The heaviest drain upon the Imperial Ex-
chequer is made by the military charges. They
are followed closely by the cost of the civil ser-

vice. Both of these items, according to the con-

sensus of native opinion, are unnecessarily bur-

densome upon the country. The army charges are

irritating because the natives consider the ,nrmy

too large, and particularly because of the large

proportion of British soldiers who monopolize
most of the best positions, and whose salary and
pensions are largely taken or sent out of the

countrv. The Civil Service excites native criti-
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<;ism because of the practical monopoly exer-

cised by the English over the higlier oflices, and
the excessive salaries attached to them. A few
English officers receive an aggregate remunera-
tion considerably greater than that given to tl'.e

numerous native minor ollicials. The control of

the opium, customs, post-office and telegraph,

tributes, mint and currency, receipts and the ex-

penditure midcr tlie heads of army and military

works, political relations, public debt, and cer-

tain trunk railways, is retained by the Central

Government. The management of all provincial

revenues and some of the Imperial revenues is

delegated to the local governments.
The following table gives a statement of the

average annual expenditure for the two decades
indicated and the year 1001:

£5.000,000. and other obligations assumed in

India for savings banks, departmental and judi-

cial deposits, etc., which brought the total liabili-

ties up to £22.3,84.3,244 in 1001. The total

interest for that year, amounting to £7,430,97-3,

was distributed as follows: Railways, £4,376,-

600; irrigation. £021.328; ordinarv debt, £1,776,-
40fi; and other obligations. £302..540.

CrRKE.NCY. In British India accounts are kept
in rupees, annas, and pies— 10 annas making one
rupee, and 12 pies making one anna. Beginning
witli the early seventies the rupee was subject
to great fluctuation in value, with a general
downward tendency. Tlie burden of taxation was
greatly increased in consequence of the great
fall in the value of silver, the Indian revenues
being raised in silver, while the amount spent

Direct demand on revenue £9,
Interest 4
Salaries and expenses of civil service ' 12

1881-90 1891-1900 1901

Miscellaneous civil charges,
Pamine relief and insurance (excluding charges on account of protective

railways)
Buildings and roads
Army services
Special defense works
Construction of railways (charged against Revenue in addition to that of Fam-

ine Insurance)
Post-office, telegraph, and mint
Railway revenue account
Irrigat ion

,198.111
60(l,.546

277.556
597.045

931,379
279,111
,484,591
275,255

199,942
,126.871
,953,786
,380,082

£6,797,206
2.4.80,488
9,916,049
4,441,431

1,141,481
3.862,520

15,585,835
152,685

41,373
1,736,072

14,487,566
2.025,011

£7,.5S2,341
2,1.38,946
10.971.622
3.987,370

4.156.344
4.068,721

15,082,799
6,864

5,157,660
17.968,505
2,320,327

The total average in round numbers for each
decade is, respectively, £70,300,000 and £02,600,-

000. The total for 1901 is £73,400,000.

The following table shows the average annual
revenues for each of the three decades indicated

and for the year 1001:

in Great Britain on account of India was paid
in gold. This sum is disbursed in the payment
of fixed charges, such as salaries and pensions
of civil and military officers. The dill'erence

between the exchange value and the market value
of the rupee became so great that the number of

DETAILS

Land revenue
Opium
Salt
Stamps
Excise
Customs
Interest
Receipts by civil departments ....

Miscellaneous
Building and roads
Receipts by military departments .

Provincial rat es
Assessed taxes
Forest
Tributes from native States
Registration
Post-office, telegraph, and mint .

.

Railways
I rrigat ion

1871-80

100.7.59
936,068
,383,315
,802,489
,463,086
,558,202
520,793
981,740
457,045

575,946
527,345
594,910
720,079

,278,0.55
519.049
552,189

1881-90 1891-1900

£22,496.636
9,176,138
6,885,891
3,043,720
4,088,094
1,504,890
792,203

1,468,413
1,076.180
605.741

1.762.080
2.948.487
905.669

1.071,281
721,006
300,133

1.911.061
12.997.363
1,677,791

£16,869,344
4,-591.820
5.764.241
3,063,493
3,638.876
2,283,491
608.327

1,115,376
525,298
447,953
603,187

2,426,251
1,198.645
1,115,425
552,748
284,843

1.951,095
13,922,181
1.838.804

1901

£17.503,031
5.102.242
5.967,034
3,342.948
3.937.202
3,371.597
651,479

1,243,076
529,492
458,470
817,274

2,502,713
1,322,094
1.297,863
577,823
312,558

5,425,847
18,293,629
2,555,919

The total average for the decade 1871-80 was
£,';.5,000,000 ; for 1881-90, £75.000.000; and for

lSOl-1000. £62.800.000. The total for the year
1001 was £75,200.000.

Dkbt. The permanent debt of India graduallv
increased from £33.577.414 in 1842 to £.M..3i27,058

in IS'u. when it rapidly grew in consequence of

the Indian mutinv, and stood in 1S62 at £97.-

037.0(52, and graduallv increased to £205.323.315
in 1001. Of this last amount, £70,887,036 was
held in India and £128.435.370 in England. The
greater part of the debt in India bears interest

at the rate of 3t{; per cent., and about one-half

the debt in England bears interest at Ihe same
rate, the remainder paying interest at the rate

of 3, Sy^. and 2J/j per cent. Besides the above
there were an unfunded debt in England of

Vol. x—:)5.

rupees raised by the Government had to be
increased by one-half. The financial embarrass-
ment thus caused led the Government in 1892,

when the exchange value of the rupee sank to
Is. Id., to consider a plan for the closing of the
Indian mints to the coining of silver. In June,
1803, a law to this effect was passed, and the
rate of Is. 4d. for the rupee was established as
the gold price of silver, provision being made
that wlicn the rupee rose to this value the mints
should lie reopened to the coinage of silver. Tha
value of the rupee gradually rose. and. so far

as the Government was concerned, the financial

conditions gieatly improved. But complaint was
made that the native growers and the European
planters in India were sutTering severely froia

the change. It was argued that these classes
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were obliged to pay labor on tlie old scale, in

spite of the appririation of the curreiiL-y. llciico,

while indusitrial iwpenses remained noiiiinally tlio

same, the employers received lower priilitn.

Heavy losses fell also upon the natives, who aa
times grew hard were obliged to turn their

hoards of silver into money. Finally, in the

spring of 1898, a currency connnittee was ap-

pointed to investi;;ate the monetary situation in

Jnilia. This eomiiiittce reported, in .July, 18!t!t,

in favor of nuiintaining the gold standard, and
nuiking it more elVective; and to this end n law
was passed in September of the same year. Since
1.S1I9 the value of the silver rupee has been
stable at the rate fixed— Is. 4d. (.32.4 cents). The
coinage of rupees, which for .some years after

18i)3 almost ceased, became large in 19001901,
and the profit on the coinage was set aside as a
special gold ri'serve fund to be used in maintain-
ing the rate of exchange between tireat Britain

and India. There is a comparatively small
amount of paper money in circulation in India.

It is legal teniler within certain limited districts.

The amount outstanding in !Mareh. 1898, wa.i

298.0.59,000 rupees, about two-thirds of which
was in the districts of Calcutta and Bombay.

According to the Indian money system. 100.000

rupees equal 1 lakh, and 100 lakhs equal 1 crore.

Hence a sum tliat would be read in terms of

rupees onlv. according to the English method,
would, according to the Indian nu'tliod. be dill'er-

ently punctuated and read in terms of both the

larger and the smaller denominations. To illus-

trate: The sum 37S84:')I7000 rupees would in Eng-
lish read 37..884..517.000 rtijices. but in the Indian
notation it would be written 3.788.4.5.17.000 and
read "Three thousand seven hundred eighty-eight

crores, forty- five lakhs, seventeen thousand
rupees." In Indian money estimates. s\ims are
often given in tens of rupees, the abbreviation
being Rx.

Civil Service. The administrative offices are
largely filled through civil sen'ice appointments.
Candidates taking the examination reqiiired to

secure a position must be under twenty-four
years of age. The successful candidate is then
on probation for a year in England, during
which period certain requirements are to be ful-

filled, as. for instance, the learning of the Indian
law. A |>ensinn is obtainable after twenty-five

years of service. Advancement is secured partly
by promotion and partly by seniority. After a
probationary jK-riod of four years a .selection

may be made between the revenue and the judi-

cial departments, the civilian remaining in the
department selected throughout the remaindir
of his career in the service. There are about
1000 positions to be filled under the covenanted
civil service of India. Inasnuu'h as the examina-
tions are held in London, there are not many
natives of ln<lia who are able to take them, and
nearly all the highly paid positions still go to

Englishmen. However, the minor administra-
tion, both administrative and judicial, is mostly
filled by natives. It is estimated that 90 per
cent, of the civil employees of India are natives.

Defense. The supremacy of the British sea

power practically guarantees India from invasion
liy way of the sea, and the Himalaya Mountains
perform a like service for a great part of the

northern frontier. The main interest in the
defense of India centres about the northwest
frontier, which is the historic gateway for in-

vasions into India. In the last two decades of

the nineteenth century the British adopted 'i

more active frontier )iolicy. They have estab-

lished outposts and fortifications commanding
the mountain passes that communicate with the
west and north and more securely defend the
Trans-Indus region. The British have a post
of observation at (hitral and possess an "inllu-

ence' at (iilgit which enables them to keep in-

formed as to the llindu-Ku.sh passes. Farther
south the Swat Valley is in the hands of the
British. The important Khyber Bass (q.v.) is

open, and the large garrison stationed at Pesha-
war serves to protect it. Continuing south, the
Kurani and the Tochi valleys arc controlh'd by
the British, as are also the tlunal Bass and the
y.hoh Valley. Quetta has been made a strong
defensive point, as has also Sakkar—the city on
the Indus where the railroad crosses to the
westward. A number of posts along the earlier

frontier line farther east are still maintained;
others have been abandoned. The scheme of
defense has led to the construction of railroad.s

for military purposes, one of which extends to

Xew Chanian. the farthest outpost on the Afghan
frontier. These lines now make it possiblij

quickly and easily to transport the soldiers to
the dill'erent frontier strongholds.

The threatening approach of the Russians to
the Indian frontier has established an excuse
for the Britisii to maintain a large army. The
experience of the Sepoy rebellion has led them
to increase the proportion which the Britisii

troops hold to the total military force, the inten-

tion being that the latter shall constitute one-

third of the total number, and that the artillery

.shall be almost wholly British. The native
soldiers are drawn largely from a few tribes,

such as the Sikhs, Gurkhas, Kajputs, and .lats,

who are the warrior races of the country, and are
much more efficient as soldiers than are the
niasses of the population. Class distinctions are
recognized, an I the different units in the army
organization are composed of homogeneous ele-

ments. Through the improvement of sanitary
conditions. an<l the exercise of greater caution in

locating British soldiers, fatalities are of much
less frequent occurrence than formerly. The na-

tive .States still maintain military forces, but
the British have succecdid in their effort to have
their number reduced and brought more or less

under their own control. For a statement con-

cerning the organization and statistics of the

army, sw Ahmik.s, paragraph on lirilish Empire.

Weights ANn ^lEAsrRES. The imit of weight
conunonly used is the maund.but it varies greatly

in amount, being equivalent to 82S pounds avoir-

dupois in Bengal, only about 28 jmunds in Bom-
bay, and 25 pounds in Madras. The tola, a small

unit, is equivalent to 180 grains. In Bengal
there is a unit of measure called the guz, equiva-

lent ta36 inches. An act was passed in 1871 to

establish a uniform decimal system of weights
and measures, but it has never gone into oper-

ation.

PopfLATTON. India is one of the most densely

populated countries, containing between one-fifth

and one-sixth of the estimated population of the
world. In 1901 the number of inhabitants per
square mile was 188. as against 283 (estimated)

for Cliina. and 25.fi (1900) for the United States.

Tile population is most unevenly distributed.

nearly two-fifths being found in the valley of the
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Ganges. As shown in the table, the density is

greatest in the Province of Bengal. In the Patna
division of Bengal, an area of 23,GS6 square miles,

the density is ti53 per square mile. The density of

tlie population corresponds in a general way to

the capacity of the different regions to support

life, yet there are noteworthy exceptions, as in

Assam and Lower Burma, each of which could

easily support a much more numerous popula-

tion than it now does. In most districts the

population i)resses closely upon the limits of the

means of subsistence, and cannot increase greatly

so long as agriculture continues to be almost
the sole dependence. There has been generally

an increase and in many places a very marked
increase of population since the British took

possession. Prior to that time numerous wars,

together with famine, plague, and pestilence,

tended to check augmentation. The instability

of the Government discouraged industrial enter-

prise, and much land possible to cultivate was
left waste. Under British protection such land

has been largely reclaimed, and the productive

capacity of the country gieatly increased. So
long as an area of cultivation was being extended

the local population augmented. When the

limits of culture were reached the population
became overcrowded and finally reached a sta-

tionary point. In most instances the growth of

the population depends almost wholly upon the

natural increase in the district, immigration
from remote localities playing a very minor part.

The people dislike to leave their native locality,

and particularly dislike to embark upon sea
voyages. The most considerable movement has
been that from Bengal into Assam. Another
movement of some importance has been from
Madras into Burma and Ceylon.

The first attempt of the British to secure a
complete census was made in 1872. when the

total population was estimated to be 240.9.31.000.

The returns for certain regions were only esti-

mated, and were generally rendered uncertain

through the lack of confidence on the part of

tlie natives in the purpose of the Government.
In subsequent enumerations there have been
greater confidence on the part of the people and
a corresponding increase in the accuracy of the

returns. The total population for 1891 was
287,314.071, and for 1901. 294.300,3.56. It should
be remembered that certain additions of territory

have augmented slightly this increase. The gain

during the decade 1881-91 was 10.96 per cent, as
against an increase of 1.49 per cent, for the same
area in the following decade, or an increase for

the latter decade of 2.4 per cent., including the

population of the new territory added. In the

former decade 94.0 per cent, of the population

showed an increase, whereas in the latter period

only 63.3 per cent, showed an increase. The gain

in the provinces of the last decade was 3.87 per
cent.; the population of the native States de-

creased 0.30 per cent. The contrast shown above
between one period and the other, and between
one region and another, is largely attributable

to the variable agricultural conditions. The ear-

lier period suffered little from famines, the lat-

ter excessively. The decrease was greatest in

Central and Western India, where the famine
was most severe.

The following is a table of the area and popu-
lation of India and its dependencies:
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that in these regions tlieic is a ^^roator decrease

in the male popiihition than tlie female. It is

generally accepted that women withstand the

deprivations of the famine more successfully

than men.

popdlatiom of the lahnkst c1tie8 (including in
Most Casks Cantonments)

Calcutta and Fort.
Bombay City
Ma(]ru.s
Hyilerabad
Lucknow
Kangoon
Benares
Delhi
Lahore
Cawnpore
Agra
Mandalay
Allahabad
AlnritMir
Jaipur
Bangalore
Poona
Patua

Total
Population in

1901 1891

S47,
77U,
.il)9,

41S,

;.i4

2U9,
liOS,

202,
197,
ISS,

172
lti2,

KiU,

159,
l.iS,

134,

79li
.0(1(1

MAI,
•1(1(1

019
,S81

MM
57.5

,9(11

,17(1

,022
.SKI
,o:i2

,51S

,(H(ll

,:i20

,7851
I

G,S2

821
45'J

4l.-

273,
180
219
192
17H
1S8
Kl.S

ISS
17;
i:i(

1.5s,

ISO.

IG
165

305
704
518
039
.028
324
,407
579
.S51

712
.(1(12

S15
2I(;

7(1(1

,7S7
,3(10

390
192

Education. Education on the part of England
in India has Iji-cn carried on in the face of many
serious obstacles, and under complex conditions
peculiar to the country. Social, religious, and
racial distinctions, solidified in the system of

caste, were so thoroughly interwoven with the
whole of the life that they circumscrilwd the
scope and modified the methods of English in-

struction. British education has never had to
deal in India with the implanting of Western
culture on an Oriental people having no culture
of their own. hut the superimposing of one sys-

tem of culture upon another more philoso|)hically

profound in its sphere, and upon a people who
cherished an cducatiiinal lore that antedated by
far the one olFered them in its stead. A sys-

tem of education such as it was and restricted

to the sanctioned castes—chiefly the Brahmin

—

had never been wanting in India. When the
English began to introduce the new system, a
bitter dispute arose as to how much recognition
should be given this ancient and native learn-

ing; for instance, whether the English classics

should supplant the Sanskrit and Arabic, anil

whether the English or the vernacular should
be used as a medium of instruction. These ques-
tions were finally decided in favor of European
as against Oriental knowledge, and in favor of

the vernacular as a medium, though English
became prominent in advanced instruction, and
generous provisions were made to bring it within
reach of all who desired it.

This system, which was finally adopted, and
which in the main continues to-day, was outlined
by Lord Halifax in 18.54. An investigating com-
mission, reporting in 188.3. approved the system,
but favored emphasizing certain features, such
as the encouragement of native schools and of

primary and female education, to the end that
the masses might share more liberally in the
benefits of learning. Religious instruction has
never been permitted in the State schools—

a

policy different from that pursued by the Eng-
lish Oovernment in the schools of England, and
which has generally been opposod by the clerical

and missionary interests. At the same time the
State advances financial aid to missionary

schools without discrimination as to seel, nn<l

endeavors to avoid competition with them by
not establishing schools where the missionary
schools already ])rovide adc(]uate facilities. Both
missionary and State schools are under the su-

per\ision of Slate inspectors, and must conform
to certain regulations. Ci rants in aid consi.st of
salary grants, results' grants, building grants,
etc. The State educational system is complete
in scope, including prinuiry, secondary, and col-

legiate instruction, and is systematically or-

ganized and administered. Normal schools are
maintained in every province. There are five

universities—Calcutta, .Madras, Bombay, the Pun-
jab, and Allahabad. They consist of examin-
ing bodies only, hut have a large number of af-

filiated colleges. The number of ])crsons receiv-

ing instructi(m has greatly increased during the
past half century. The field of (>ducation is,

however, limited. The attendance is largely from
the middle classes, especially in the State schools,

and while the missionaries reach a larger pro-
portion from the lower castes, the entire number
is small in eomjiarison with the number of per-

sons to whom opportunities for education never
come.
Two criticisms in particular have been urged

against the present system. The first is, the
relative overemphasis of higher education. This
emphasis has been in accordance with the 'filter-

ing down theory,' under which it was thought
that the masses could be reached best through
the agency of a highly educated native class.

This theory in practice, however, leaves the
masses untouched. The other criticism is that
too much attention is given to classical and
not enough to industrial instruction, and that,
accordingly, the pupils are not fitted to take an
active part in the industrial transformation
which the country needs.

The figures taken from the last quinguennial
review, reporting in 1807, show that there were
1,236,000 pupils in the State schools, 2.019,000
in aided schools, .')32.000 in unaided schools, and
508,000 in private schools. Of these only 402.000
were females, or 2.3 per cent, of all the females of

school age in India, the male attendance being 22.3
]ier cent, of all males of scliool age. The percent-

age of boys in attendance varied from 38.8 per
cent, in the Province of Burma to !l.3 \x-r cent, in

the United Provinces of Agra and Oudh. The
grand total of all pupils in public and private
institutions increased during the decade 1890 to
moo from 3,092.000 to 4.102.000. Native Chris-

tian pupils represented o.lO per cent., Hindu
72.8G per cent., and Mohammedan 14.62 per cent,

of the total attendance. In public institutions

there were 97 per cent, of the pupils studying
the vernacular language; the percentage of those

studying the classical languages and the English
language was small. Over a third of the proceeds
used for education was derived from fees, the
remainder being divided I)etween provincial,

local, and municipal funds and other sources.

The total expenditure on public instruction in-

creased graduallv from 3.31..'58.447 rupees in

1894-95 to 3,77,29,012 in 1899-1900.

BELIGIOX.

From the earliest times India has been a land
of numerous religions, and the creeds professed
there to-day are almost as great in number as
they are varied in spirit and character. The
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majority of the people acloiowledge Hinduism or

Uraliiiianism (q.v. ) as their faith. In the census

of 1901 their numher is given as over 200,000,000.

Next in proportion, claiming about a third of this

number, is Mohammedanism, which was intro-

duced into India in the eleventh century, and
spread with great rapidity. Its adherents claim
no less than 00.000,000 souls throughout India,

their numbers being largest in the nortli. To-
gether these religions make up the faith of 00
per cent, of the entire population. The number
of Buddliists is given at over 9,000,000; they are

nearly all inhabitants of Burma. Statistics show
that the number of nature-worshipers, who are

rouglily classed under the head of animistic, is no
less tlian 8,i500,000; while the Sikh religion is

professed by over 2,000,000 individuals. Besides
these there is a large representation of .Jains,

over 1 .000,000, and a scattering number of Parsis,

nearly 100,000. The spread of Christianity amon,^
the natives has been considerable, for the number
is given at about 3,000,000 souls. There are

nearly 200,000 Jews. Separate articles will be
found devoted to the most important branches of

Indian religions. ( See Brahmanism ; Buddhism ;

Jainism; Mohammedanism; Parsis; Sikhs.)
The results of the religious survey of India in

the census of 1901 present the following statis-

tics. The first table is itemized by provinces for

British India, with totals for native States and
agencies. The second is the summary of the
Christian population:

second, Brahmanism proper, or the faith incul-
cated by the priests in the religious books called

Brahmanas, and in the philosophical Upanishads
(q.v.) ; third, the period of the two great re-

ligious reforms. Buddhism and .Jainism (q.v.),

both of which were a reaction against decadent
Brahmanism; fourth, the newer Hinduism or
Brahmanie counter-reform, a wider and more
catholic faith which sprang out of the schismatic
reform movement; and, finally, the later Hindu
sectarian outgrowths and the tendencies of the
popular faiths. The Jiig-Veda and Atharva-Vcda
represent the literature of the earliest period;
the Yajur-Veda is nearer to the .second religious
phase, or the Brahmanism of the priests ; the
sacred books of the Buddhistic and .lainistic ref-

ormations are written respectively in Pali (q.v.)

and Prakrit (q.v.) ; again, the great Sanskrit epic
poems of the Jlahabliarata and the RCnnai/una
represent both the purer Brahmanie stage and the
later sectarian tendencies; for the latter our
chief source of information is that class of mytho-
logical works known under the name of Puranas
(q.v.) and Tanfras (q.v.) ; the material for the
developments after B.C. 1500 must be gathered
from various sources. With reference to the time
of these eras we can only say in a general way
that the Vedic ]>eriod runs from a very early jjcriod

down to about B.C. 1000 or a couple of centuries
afterwards, and merges into the Brahmanie age,
which closes perhaps about B.C. 500. The age of
Buddhism was about B.C. 500 to a.d. 500, and the

ADMINIflTRATIONS,
PROVINCES

Ajmore-Merwara
Andamaiisand Nicobars
Assam
Baluchistan
Bengal
Berar
Bombay
Burma
Central Provinces
Coorg
Madras
North Western Frontier
Province

Punjab
United Prnvs. of Agra
and Oudh

Total Provinces
Total States and Agen-

cies

Total all India

Population and Religion

380,819
9.264

3,429,459
21,897

46,740,661
2,.388,016

14,200,047
284.880

8.171,925
159.817

34,048,097

134,252
7,874,413

40.757,137

158,600,684

48,545,738

207,146.422

Sikhs

264
370
605

2,947
328

1,449
1,122
6,525
477

92

28,091
1,517,019

1,574,508

620,760

2,195.268

Jains

19,922
61

1,797
8

7,457
19,639

227,696
93

47,.'!n6

107

27.431

37
42.745

84.401

478,700

865,448

1,334,148

Bud-
dhists

1.S60

8,911

547
9,184.112

169

4.182

788

9,411,440

65.310

9.476.750

164
2
3

166
388
630

76,009
245
969
41
356

46
445

578

79,942

14,248

94,190

Mohamme-
dans

72.031
4.207

1,681.317
279.154

25.205.342
212,040

3,760,175
339,4,30

295,291
13,6.54

2,467,361

1.957.777
10,825,698

6,731,034

53,804,501

8,653,560

62,458,061

Chris-
tians

3,712
486

35,969
4,026

275,125
2 375

208!930
147„525
24,809
3.683

1,024.071

5,273

65,811

102,469

1,904,264

1.018.977

2.923,241

Animis-
tics

8.399
1.068.334

i.'iii.i'n

129.964
69.930

399,390
1,335,573

3,305
641,730

5,899,396

2,684,964

8,584,349

Total

476.912
24,649

6,126,295
308,198

74,742,699
2,764,013
18,544,456
10,362,200
9,870,619
180,607

38,209,371

2,125,476
20,330.313

47,691,726

231,758,434

62,458,995

•294,212,429

* Jews numbering 18,228, and minor sects numbering 2,686 are not included in tills table.

Christians .According to Race and Denomination for All India
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lime unifying tendencies have been more opera-

tive llian ever before. It is neeessary al the out-

set, however, to guard the reader against attempt-

ing to connect dates with the earlier of these

periods. It has not been uneomnion for writers on

this subject to assign thousands of years liefore

the Christian Kra as the starting-points of various

pliases of Hindu antiquity; otlii-rs, more cautious,

marked the l)eginnings of certain divisions of Ve-

<lic works witli 1200, 1000, 800, and <!00 years B.C.

The truth is. that since Hindu literature itself

is almost without known dates, owing either to

the peculiar organization of the Hindu mind, or

to the convulsions of Indian historj'. the present

condition of Sanskrit philologj- does not afford

the scholar the requisite resources for embarking

with any chance of success in such chronological

speculations. Tlie question of Hindu chronology

will be more particularly considered in the article

Ved.\. In the meantime, the utmost stretch of

assumption which in the present condition of

Sanskrit philologj' it is permitted to make is,

that the latest wVitings of the Vedic class are

not more recent than the second centurj- before

Christ. A like uncertainty hangs over the period

at which the two great epic poems of India were

composed, although there is reason to surmise

that the lower limits of that period ilid not

reach beyond the beginning of the Cliristian Era.

The Puranic period, on the other hand, scholars

are generally agreed to regard as corresponding

with part of our mediseval history, or roughly

from A.D. 500 to 1500, although the material in

these writings is often much older in its content.

Vedic Rei.igiox. If the Rig-Veda—the oldest

of the Vedas, and one of the oldest literarj-

documents in existence—coincided with the be-

ginning of Hindu civilization, the popular creed

of the Hindus, as depicted in some of its hymns,

would reveal not only the original creed of this

nation, but throw a strong light on the original

religion of humanity itself. Unhappily, how-

ever, the imagination, indulging in such an

hypothesis, would have little foundation to

work on. There are. of course, numerous

traces in the Rig-Veda of survivals of earlier

animistic beliefs, of spiritism, fetishism, and

ancestor-worship; but the Hindus, as depicted in

these hymns, are far removed from the starting-

point of human society; they may, in fact,

fairly claim to be ranked among those already

civilized communities experienced in arts, defend-

ing their homes and property in organized war-

fare, acquainted even with many vices which

are found only in an advanced condition of

artificial life. Yet in examining the ideas ex-

pressed in the greatest number of the RigVedic

hymns, it cannot be denied that they are neither

ideas engendered by an imagination artificially

influenced, nor such as have made a compromise

with philosophy. The Hindu of these hymns is

essentially engrossed by the might of the ele-

ments. The powers which turn his awe into

pious subjection and veneration are

—

Arini (q.v.).

the fire of the sim and lightning; /n<fra ( q.v. ) , the

god of the storm and the thimdcr; the Maruts, or

winds (seeMABUT) ; Sfiri/a, the sun ( see Svbta ) ;

Ushas, the dawn, whose hymns are among the

most beautiful (see Tshas); and various

kindred manifestations of the luminous bodies,

and nature in general. He invokes them, not as

representatives of a superior being, before whom
the human soul professes its humility, nor as

HUijerior beings themselves, which may reveal to

his searching mind the mysteries of creation or

eternity, but because he wants their assistance

against enemies—because he wishes to obtain

from them rain, food, cattle, health, and other

iMKins. He complains to them of his trouldcs,

and reminds them of the wonderful deeds
they ])erfonned of yore, to coax them, as it

were, into acquiescem-e and friendly help; in

fact, he seeks them more for his material than
for his spiritual welfare. What we should call

the ethical side is less pronounced. Sin and evil,

indeed, are often adverted to, and the gfxls are

praised because they destroy sinners and evil-

doers; but one would err in associating with
these words our notions of sin or wrong. A
sinner, in these hymns, is rather a man who does

not address praises to those elementary deities,

or who does not gratify them with the oblations

they receive at the hands of the l)eliever. He
is the foe, the robber, the demon—in short, the

borderer infesting the territory of the 'pious' man.
The latter, in his turn, may injure, and kill,

but, in adoring Agni, Indra. and their kin, he is

satisfied that he can commit no evil act. Vet
some of the hyums, especially those addressed to

the supersensuous. transcendental god Varuna
(q.v.). the guardian of order and right, seem to

imply the strongest sense of moral obligation and
of sin as we understand the word. On the whole, it

may also be said that the internal condition of

the Hindu community, the features of which may
be gathered from the hymns, seems to bespeak

imion and brotherhood among it? members;
and the absence, in gi-neral. of hymns which

appeal to the gods for the suppression of internal

dissensions or jiublic vices, bears testimony ap-

parently to the good moral condition of the [K'Ople

whose wants are recorded in these songs.

It may be imagined that the worship of ele-

mentarj'" beings like those we have mentioned

\^as originallj* a simple and harmless one. It is

true that the" sacrifice of sheep and goats, bulls,

and even horses, was known, but it was not gen-

eral. By far the greatest number of the RigVeda
hynms know of but one sort of offering made to

these gods; it consists of the juic-e of the soma
(q.v.) or moon-plant, which, pressed out and

fermented, was an exhilarating and inebriating

beverage, and for this reason, probably, was
deemed to invigorate the gods, and to increase

their beneficial potency. It was presented to

them in ladles, or sprinkled on the sacred Kusa
grass. Clarified butter, too, poured on the fire,

is mentioned in several h_\-nins as an oldatinn

agreeable to the gods, and it may have belonged

to the primitive stage of the Vedic worship.

There were no temples of the divinities, and in

early times no images. The altar, if used, was
very simple. The gods easily gathered from the

atmospheric region roundabout.
There is a class of hymns. howe%-er, to be

found in the Rig-Veda which already depart ma-
terially from the simplicity of the conceptions

we are referring to. In these the instinctive ut-

terance of feeling makes room for the language

of speculation; the allegories of poetry yield

to tlie mysticism of the reflecting mind: and the

mysteries of nature becoming more keenly felt,

the circle of beings which overawe the popular

mind becomes enlarged. Thus, the objects by

which Indra, Agni. and the other deities are

propitiated become gods themselves; soma, espe-
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cially, the moon-plant, witli its juice, is invoked
as tlie Ijestowcr of all worlillj' boons. Tlie ani-

mal sacrifice, the projKTties of which seem to

be more mysterious than the offerings of soma, or
of clarifieil butter—is added to the original rites.

Mystical allusions and symbolic expressions be-

gin likewise to crop out in the later portions
of the V'cda, revealing the fact that the Hindu
mind was no longer satisfied with the adoration
of the elementary or natural powers, and giving
evidence that the religion was beginning to deal
with the problem of the mysteries of creation.

In the tenth and last book of the Rig-Veda, spec-

ulations are found with regard to the origin

of the universe, the \vlience and the whither,
the who and tlie wliat. As soon as the problem
implied by hymns like these was raised in the

minds of the Hindus, Hinduism must have
ceased to be the worship of only elementary
powers. Henceforward, therefore, we see it either

struggling to reconcile the latter with the idea

of one suiircme being, or to emancipate the in-

quiry into the principle of creation from the

elementary religion recorded in the oldest por-

tion of Vedic poetry.

Brahmam.sm Proper. The development from
the older into the newer, from the elemental and
natural into the artificial, ritualistic and
philosophic, or from the early Rig-Veda stage of

religion into Brahmanism, may be traced through
the yajur-\'eda, or book of knowledge of the

sacrifice and the ritual. The priestly power of

the Brahnians is supreme in this sacred book,

and in the Yajiir-ypdn may be seen the begin-

nings of Brahmanisni, as shown in its fuller de-

velopment in the brancli Brahniana.'! (see Ved.v)

and in tlie phijojopliicul wrilings termed Upan-
ish/id. (Sec Upanishao.) In the Brahmniuis—
a word of the neuter gender, and not to be Con-

founded with the similar word in the masculine
gender, denoting the first Hindu caste—the mysti-

cal allegories which now and (lien appear in what
we have called the second class of Vedic hymns,
are not only developed to a considerable extent,

but gradually brouglit into a systematic form.
Epithets given bv the Rig-Veda poets to the ele-

mentary gods arc made the bases of legends, as-

suming the shape of historical narratives. The
simple and primitive worship mentioned in the
hymns becomes highly complex and artificial.

A ponderous ritual, founded on those legends,

and suiiported by a far more advanced condi-

tion of society, is brought into a regular system.

which requires a special class of priests to keep
it in a proper working order. Soiii" of the

Vedic hymns seem to belong already to the be-

ginning of this period of the Brahniana wor-
ship, for in the second book of the Rig-Veda
several such priests are enumerated in reference

to the adoration of Agni, the god of fire; but
the full contingent of sixteen priests, such as is

required for the celebration of a great sacrifice,

does not make its appearance before the composi-
tion of the Brahmanas and later Vedas. Yet,

however wild many of tliese legends are. how-
ever distant they become from the earlier

vencralion of the elementary powers of nature,

and however much this ritual betrays the prad-

vial development of the institution of castes

—

unknown to the hymns of the Rig:Veda—there

are still two features in them, which mark a
progress of the religious mind of ancient India.

\Miile the poets of the Rig-Veda are chiefly con-

cerned in glorifying the visible manifestations
of the elementary gods, in the Brahmanas their
ethical qualities arc put forward for imitation
and praise. Truth and untruth, right and wrong
—in the moral sense which these words imply

—

are not seldom emphasized in the description
of the battles fought between gods and demons;
iind several rites themselves are described as
symbolical representations of tliese and similar
qualities of the good and evil beings, worshiped
or abhorred. A second feature is the tendency,
in these Brahmanas, to determine the rank of

the gods, and, as a consequence, to give promi-
nence to one siX!cial god among the rest ; where-
as in the old Vedic poetry, though we may
discover a predilection of the poets to bestow
more praise, for instance, on Indra and Agni
than on other gods, yet we find no intention, on
their part, to raise any of them to a supreme
rank. Thus, in some Brahmanas, Indra, the god
of the firmament, is endowed with the dignity
of a ruler of the gods; in others, the sun receives
the attributes of superiority. This is no real
solution of the momentous problem hinted at
in the Vedic hymns, but it is a semblance of it.

There the poet asks 'whence this varied world
arose'—here the priest answers that 'one god
is more elevated than the rest;' and he is satis-

fied with regulating the detail of the soma and
animal sacrifice, according to the rank which he
assigns to his deities.

A real answer to this great question is at-

tempted, however, by the theologians who ex-

plained the 'mysterious doctrine,' held in tho
utmost reverence by all Hindus, and laid down
in the writings known under tlie name of I'pa-

tiishad (q.v.). It must suflice here to state that
the object of these important works is to explain,

not only the process of creation, but the nature
of a supreme being, and its relation to the
human soul. In the Upanishads, Agni. Indra,
\'ayu, and the other deities of the Vedic hymns
become symbols to assist the mind in its attempt
to understand the true nature of the one absolute
being, and the manner in which this being mani-
fests itself in its worldly form. Tlie human soul

itself is of the same nature as this supreme or
great soul; its ultimate destination is reunion
with the supreme soul, and the means of attain-

ing that end is not the performance of sacri-

ficial rites, but the comprehension of its own
.self and of the great soul. The doctrine which
at a later period became the foundation of the
creed of the educsted—the doctrine that the
supreme soul, or (the neuter) Brahman, is the
only reality, and that the world has a claim to be
noticed only in so far as it emanated from this

being, is already clearly laid down in these
Upanishads. though the language in which it is

expressed still adapts itself to the legendary and
allegorical style which characterizes the Brah-
niana portion of the Vedas. The U|>anishads
became thus the basis of the enlightened faith

of India. They are not a system of philosophy,
but they contain all the germs whence the three
great systems of Hindu philosojihy arose; and
like the latter, while revealing the struggle of

the Hindu mind to comprehend the one supreme
being, they advance sufficiently far to express
their belief in such a being, but at the same
time acknowledge the inability of the human
mind to understand its essence.

From the Brahmanic religion with its theology.
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its sacrifice, its stilling ritual, and widespread

priestcraft tlicre wa;* buuiid later tu come a revolt.

Premonitory symptoms of this are plainly to be

seen in the Upanishads, which prepared the way
for emancipation. The reform wave swept over

India in the two great reactionary movements
of lUiddliism and Jainism. The character and
extent of these reformatory movements arc spoken

of under special articles, and need not be dis-

cussed here. The eastern part of India was the

source from which they sprang;, but .Tainisni

gradually spread westward especially, and Hud-
dliism expanded itself over other jmrts of India

to Ceylon and far beyond the borders of Hindu-
stan.

Hl.NnnsM. In spite of the reform movements,
the old Urahmanism was not destined to disap-

pear, liut it was forced to undergo changes which
were largely due to the influence of the protesting

faiths of iUiildhism and .lainism. During the

very time while they were flourishing it ipiictly

but firmly held its own. was consciously or un-

consciously beini.' rcniodeleil and adjusted to

altered conditions and environments, anil was
gradually but surely changing into the newer
Himluisni. with all that restoratiijn meant. It

is this changing Brahnianisin and earlier Hin-

duism in its sect-arian developments that is pre-

sented to us in the great Hindu epics.

The Epic period of Hinduism is marked by a

similar development of the same two creeds, the

general features of which we have traced in

the Vedic writings. The popular creed strives to

find a centre round which to group its imaginary
gods, whereas the philosophical creed tinds its

expression in the ground-works of the Si'iiilcluin,

A'yiya, and VSdunta systems of i)liilosophy. In

the former, we find two gods in particular who
are rising to the highest rank. Vishnu and Siva;

for Brahma (the masculine form of lirahman),

though he was looked U]ion. now and then, as

superior to both, gradually disappears, and be-

comes merged into the philoso|ihical Brdhmd
(the neuter form of the same wurdl, which is

a further evolution of the great soul of the

Upanishads. In the Itdmi'nuiiin. the superior-

ity of Vishnu is admittcl without dispute; in the

great epos, the Mahubhiirata, however, which,

unlike the former epos, is the product of suc-

cessive ages, there is an apparent rivalry between

the claims of Vishnu and Siva to wcupy the

highest rank in the pantheon. It is one of the

difficult problems of Sanskrit philologj- to un-

ravel the chronological position of the various

portions of this work, to lay bare its grounil-

work. and to show the gradual additions it re-

ceived, which must be done before it will be pos-

sible to determine the successive formation of

the legends which are the basis of classical

Hindu mythologj'. A great deal has been done,

however, and this much seems to be clear even

already, that there was a predilection during this

epic period for the supremacy of Vishnu one of

whose incarnationswas the much-beloved Krishna

(q.v. ), and that the policy of incorjiorating

rather than combating antagonistic creeds led

mow to a quiet admission than to a warm sup-

port of Siva's claims to the highest rank.

The philosophical creed of this period adds lit-

tle to the fundamental notions contained in the

Upanishads; but it frees itself from the legend-

ary dross which still imparts to those works a

deep tinge of mysticism. On the other hand, it

conceives and develops the notion that the union
of the individual soul with the supreme spirit

may be aided l>y i)enances, such as peculiar

modes of breathing, jiarlicular postures, pro-

tracted fasting, ancl the like; in short, by those

practices which are systematized by the Yogii

doctrine. The most remarkable epic work which
inculcates this doctrine is the celebrated ])ocm

Bhaijiivadgitu, which has been wrongly consid-

ered by European writers as a pure Sankhya
work, whereas Sankara, the great Hindu theo-

logian who commented on it, and other native

connnentators after him, have proved that it is

founilcd on the Yoga belief. The doctrine of the

reunion of llie individual soul with the supremo
.soul was necessarily founded on the assumption
that the former must become free from all

guilt alfecting its purity before it can be re-

merged into the source whence it proceeded; and
since one human life is apparently too short for

enabling the soul to attain its accomplishment,
the Hindu mind concluded that the soul, after

the death of its temporary owner, hiul to be born
again, in order to complete the work it. had left

undone in its jirevious existence, and that it

must submit to the same fate until its task is

fullilled. This is the doctrine of metempsychosis,
which is a logical consequence of a system which
holds the human soul to be of the same nature
as that of an absolute Ood. The beginning of

this doctrine may be discovered in some of the

oldest Upanishads, but its development belongs

to the epic time, where it pervades the legends,

and afl'ects the social life of the nation. See
J1ktkmp.syciio.sis.

PrB.\.\ic HiN'DUiSM. The Puranic period, with

its various e>ilt.s, comprises the development of

the newer Hinduism from about the sixth cen-

tury of our era to the sixteenth century. The
I'u'ranas (q.v.) and the Tantras (q.v.) repre-

sent this phase of the religion, which succeeded

epic Hinduism and supplanted Huddhism. The
old Brahmanic vigor was not dead. l)\it was ready
to revive. In the eighth century Kumarila
strengthened it on the ritualistic side and
the great Vedantist Sankara. in the ninth cen-

tury', added to its power on the philosophic side.

Hut the Puranic period of Hinduism was a period

of decline, so far as the jiopular creed is con-

cerned. Its pantheon is nominally the same as

that of the epic period. Brahma. Vishnu, and
Siva remain still at the head of its imaginary
gods; but whereas the epic time is generally

characterized by a friendly harmony between the

higher occupants of the divine spheres, (he Pu
ranic period shows discord and destruction of

the original ideas whence the epic gods arose.

Brahma withdraws, in general, from the popular
adoration, and leaves Vishnu and Siva to con-

test in the minds of their worshipers for the

highest rank. The elementary principle which
originally inhered in these deities is thus com-
jilctely lost sight of by the followers of the

I'uranas. The legends of the epic poems relating

to these gods become amplified and distorted,

according to the sectarian tendencies of the

masses; and the divine element which still dis-

tinguishes these gods in the lidmai/nna and
Mahi'thhi'i rata is now more and more mixed up
with worldly concerns and intersected with his-

torical events, distorted in their turn to suit

individual interests. Of the ideas implied by the

Vcdie rites, scarcely a trace is visible in the
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Puranaa and Tanlras, whicli are the text-books
of this creed. In short, the unhridled imagina-
tion which |)ervades these works is neither pleas-

ing from a poetical nor elevating from a phil-

osophical point of view. Some Puranas, it is

true—for instance, the lihaijavaln—make in

sonic sense an exception to this aherration of

original Hinduism; but they arc a compromise
between the popular and the Vcdantic creed,

which henceforward remains the creed of the edu-
cated and intelligent. They do not affect the
worship of the masses as practiced by the various
sects; and this worship itself, whellier harmless,
as with the worshipers of V'ishiui, or olfensive,

as with the adorers of Siva and his wife Durgii,

is but an empty ceremonial, which, here and
there, may remind one of the symbolical worship
of the Vcdic Hindu, but, as a whole, has no con-

nection whatever with the Vedic Scriptures, on
which it pretends to rest. It is this creed which,
vitli further deteriorations, caused by the lapse

of centuries, is still the main religion of the
mas.ses in India.

The philosophical creed of this period, and the
creed which is still preserved by the educated
classes, is that derived from the tenets of the
Vedanta philosophy. It is based on the belief

in one sujircme being, which imagination and
sjK'Culation endeavor to invest with all the per-

fections conceivable by the human mind, but the

true nature of which is. nevertheless, declared to

be beyond the reach of thought, and which, on
this ground, is defined as not possessing any of

the qualities by wliich the human mind is able

to comprehend intellectual or material entity.

See Vedanta.
Hindu Skct.s and Modern Popular Faith.

Under this designation may be comprised the
sects which arose during the last period of

Hinduism and the beliefs which are common
to the Hindus to-day. These believers suppose
that their religion is countenanced l)y the Vedas;
but its source in reality is to be found in the
Puranas and Tatitras. They have in common a
general sort of rctognition of the Hindu trinity

or triad— ISrahma the creator. Vishnu the ])re-

server, and Siva the destroyer—but in practice

they are either Vishnuites or Sivites : fur Brah-
ma is little more than an abstraction, and plays
a very subordinate part to-day contrasted with
his rivals. Sivaism may loosely be said to be
more popular in the northeast and south of In-

dia; Vishnuism rather in the northwest, but also

in the south. The wives or female energies of

these two gods also receive adoration. (See
Vaisiinava.s: Saivas: Saktas.) Common to

them all are certain acts of worship; the ofTcr-

ing of votive gifts, adoration in the temples,

and the porfurniance of special ceremonies, such
as the fulfillment of vows by going on religious

pilgrimages for the purpose of acquiring merit.
The caste system also has a strongly religious

bearing, although it tends to break down through
association with Occidentals. (See C.\STE.1 Be-
side the great sects there are likewise some of

limited extent and total insignificance, such as

the worshipers of Agni. the god of fire; of Surya.
the sun god ; of Ganesa. the god of wisdom and
remover of obstacles. .Some of these latter sects

were looked upon as partly unorthodox, partly
heterodox, as early as the ninth and fourteenth
centuries of our era. Regarding the sect of the
Sikhs, which arose in the fifteenth century, ref-

erence may be made to the special article on that
topic. Reform movements in India have been
familiar since the early days of Buddhism and
Jainism, down through Sikhisni to the modem
times. In the nineteenth century a special re-

ligious agitation was .set on foot by Kammohun
Koy (1774- 1833) (q.v.), which resulted in the
establishment of the Brahmo-Somaj (q.v.), a
sort of national church of the Hindus. The
movement has extended widely throughout India,
and, like the Arya-Somaj, it is eclectic in its ten-
dencies, .seeking to combine the teachings of the
Veda with the tenets of the Bible and the sacred
books of other faiths. There are also in India
some 17,000 believers in the Jewish religion,
and allusion has been made above to the pres-
ence of some 90.000 Parsis. who made their home
in India more than a thousand years ago. These
topics are treated under separate headings, and
need only be referred to here.

Chrlstiaxity in India. With reference to the
spread of Christianity in Hindustan, as men-
tioned above, it may be stated that India was one
of the earliest fields of Christian missions. Tra-
dition assigns it as the scene of the Apostle
Thomas's labors and martyrdom. Whether this
was the case or not. we find a Syrian church
planted in Malabar in Southern India, which un-
doubtedly had a verv early origin. The -Jesuit

missionaries, from the middle of the sixteenth
century onward, had a large success in India.
(See Francis X.wier.) The earliest Protestant
missionaries in India came from Holland and
Denmark. With the latter mission the eminent
Schwartz was connected. England's first mis-
sionary effort was made by the Society for the
Propagation of the Gospel, and the Christian
Knowledge Society, which commenced in the
beginning of the eighteenth century, by aiding
the Danish mission alread}" established in South-
ern India. Subsequently, the East India Com-
pany adopted the policy of excluding missionaries
altogether from their territories ; but since the
beginning of the last century, when these restric-

tions were withdrawn, great activity has been
manifested, in which all denominations are rep-

resented. In the proclamation to the princes,

chiefs, and people of India, read in the principal

cities, on November 1, 18.58. it was declared
"that none shall be in any wise favored, none
molested or disquieted, by reason of their re-

ligious faith and observanrps. but that all shall

alike enjoy the ecpial and imjiartial protection

of the law." The fullest toleration in matters
of faith is the rule throughout British India.

Fanaticism only, as when it sought to enforce
the burning of widows or suttee (q.v.). or to
offer himmn beings in sacrifice, is curbed by the
ruling power. There is no exchisivelj' endowed
State Church, but the Government continues
to pay the State grants made to Hindu temples
and to Mohammedan mosques. Clergymen of the

Church of England, the Church of Scotland, and
the Roman Catholic Church, are retained on the

Government establishment as civil or military

chaplains. There are Church of England bishops

at Calcutta, Madras, and Bombay. The number
of Christians in India in 1901 was given in the

census as 2.923,241. of whom the majority

(1,202,109) were Roman Catholics. The mem-
bers of the Church of England numbered 453,402,

and the Syrian and kindred sects 722.403. Tlie

rest belonged to Protestant denominations.
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For a study of the entire relifiioiis devolop-
nieiit of tlie Hindus, consult llnjikiiis, /{ilii/idns

of India (Boston. 18;»5) ; Hartli. liilitjioim of In-

diu (.'id ed., London, 18!»0) ; -Monii'rW illianis,

Hiiiduixm, in the series of Sun-Clirislinn Hrli-

giotis Si/Klciiis (London. IWOO) ; lliii-d_v. Iiiilisvlii;

liiligion.i'jcKchichle (l-eipzig. LSilH); Willcins,

Modern Hinduism (id ed., LoniU)n. 1.SS7I.

Akiii.koi.oouwl Re.mai.n.s. 'I'he antifjiiitics and
the nreh;eoh)^iea! renmins in India are larych" of

an areliiteetiiral character. (See IxrtiAX Art.)
From the prehistoric ape there are no monu-
ments surviving beyond possibly some cairns
and eronileehs; and tlic same is true of the Vc-
dic period of Aryan Inilia. because tlie structures
were mostly of wood or of destructible material.
Indian arch:c<)lo';y bcj>ins practically with the
age of Buddhism and .Jainism. Connected with
the.se faiths there are characteristic shrines,

temples, and monuments in various parts of
India, datinjj from n.i'. '2')0 onward, jlost fa-

mous from the standpoint of arehivnlofjical re-

search is the jrreat cave at Karli. and also the
caves at .\janta. Ellora. and Lena, constructed
with their assembly halls or churches {chniti/as)

and their monastic cells ivihiinis). Of like in-

terest are the hujie mounds or tunuili {.shlpax,

topcx), like that at Sanchi. near Bhilsa. erected
to contain in a shrine {dutjobu) some relic of

Buddha. The rails about these structures are
well known because of their artistic value and
because of the lij;ht they throw on scenes con-

nected witli Buddhist life. (See Gaitama Bud-
nii.^; .Tataka.) Of |>artioulnr antiq\iarian in-

terest, likewise, are tlie various c(dvimns or shafts

istaiiibhas, liiln). set up in various parts of India
by King Asoka (q.v.). The inscriptions cm these,

like his rock-cut edicts, are of special importance.
L'nder a slightly ilifl'erent category, but of similar
antiquarian interest, are the famous Oandhara
sculptures, representing incidents in Buddha's
life. The inllucnce of Gr.Tco-Bactrian art is

plainly eviilent in these. Of a much later date,

but (|uilc Hindu in character, are the cave temples
of Klcphanla (q.v.). near Bombay, with their
sculptured figiircs of Bralima, Vishnu, and esjie-

cially Siva. These may not. however, antedate
the ninth century of our era. The remaining
groups of anti<]uarian remains, cliiefly architec-

tural, are groujied under the head of Dravi<llan
architecture, flic Bengali and Chalukyan style of
temple structure, and the artistic building of

the era of ^^ohanlmedan rule. For details regard-
ing these consult Fergusson. IliMorii of Indian
and I)astcrn Architrclurc (London. ISTti),

and Le Bon, Lrn moniimentf) de Vlnde (Paris,
1893). In 1S07 arrangements were made in con-
nection with the International Congress of Ori-
entalists to establish an Association for .\rchfro-

logical Research and Exploration in India, and
special ardi.cological work under the supervision
of the French riovernnient has since been carried
on in Cambodia, besides the researches con-
ducted bv various scholars individually in India
itself.

Language. With its hundreds of millions of
inhabitants, there is as great a diversity of lan-
guages in India as there is variety in the peoples
themselves. By far the larger majority, over
210.00n.nnn. spe.nk languages or dialects belong-
ing to the IndoOermanic group of tongues, and
related, though perhaps not by direct descent,
to the ancient Vedic dialect. This Indo-Aryan

division is therefore lirsl in importance, and
three periods or stages may be recognized in its

historical devcdopmenl. The earliest of these i»

M)mclimes called (he Old Indic speech, and in-

cludes the Vedic dialect, I'ali, in the broad sense
now given to this term, and the liti'rary or
classic Sanskrit. The second pcriml embraci's the
Midillc Indian Prakrits. (See I'ltAKiirr. ) The
third, termed New liulian, includes Ww modern
Indian

.
vernaculars, which are in the nniin dc

seench'd from popular Prakrit dialects, and aic
spoken largely in the norlli, east, and central
l)rovinces of India, l'nder this desiginition arc
comprised Puiijalii, Kas'miri, and Sindhi. tht'

.sl)eeeh of ovit '20.000.000 people, on llic nurlh
and wesi ; next, the llin<li. spoken by 80.000,000.
and called I'rdu or Hindustani when admixed
with Persian and Araliic; again (iujarali

and Marathi, the chief languages of the Bom-
bay Presidency, and claiming nearly 30.000,-

000 speakers; furtliermore. Bengali, the ver-

nacular of more than 40,000.000 individuals in

the east, together with Uriya and Bcliari, likewise
in Eastern India: also Nepali, the language of
Nepal, and Assami, still farther to the east.

Separate articles regarding the characteristics of
these various Indo-Aryan vernaculars will l>e

found under the individual names. Among the
non-Aryan langtniges the most important family
is the Dravidian (q.v.), the tongue of some
50.000.000 people, inhabiting the ])eninsular por-
tion of India. Tlie Kolarian or JMunda branch
numbers about .'i.OOO.OOO sjieakers, while the Ti-

bcto-Burman family has more than twice as many.
The Khasi group (Assam) and the llonAnnani
and .Slian families aggregate together over half a
million speakers. In addition to this the division
of Iranian languages (q.v.) is represented on the
borders of Afghanistan and Baluchistan, and in

the speech of the (iypsies : the linguistic statistics

of India include, moreover, the languages, like

English, (Jcrnian. French, etc., which are used
by lCuro])cans resident in India, and similarly
such other languages as may be used by various
Asiatics living at the time in' Hindustan. (Sec
Indian Peopi.k.s.) In addition to the bibliograph-
ical references given under the various separate
articles, consult: Cust, Modern LnnpitnuFS of the

Kfifit Indies (London, 1 878) ; Constable, Ilnnd-
Athia of India (Westminster, 18i)3); Beanies,
Comparative (Irammar of the Modern Ari/an
Lantinafies of India (London, 1872-70): Hoernle,
Com /yarn I ire (Irammar of the (laiidian Ian-
fluaf/es (London, 1880) ; Baines. "The Language
Census of India." in the Transactions of the
yinth International Congress of Orientalists
1 London. 1803) ; Grierson, Linguistic Survey of
India (London, 1898).

III.STORY.

The early liistory of India is wrapped in

legend. Only by references in native or in

foreign writings and by inscriptions can the
storj' of the ancient period be reconstructed.
The Indian mind is essentially an imhistorie one.

We have, indeed, many sovereigns mentioned, and
even whole djniastics given in the Pun'inas (q.v.),

in the epics, and in other Sanskrit writings: but
of history, in the real sense of the word, there
is practically none. The accounts which are given
are so interwoven with myth and fancy that
they have almost no value to the historian.

From other sources, however, much of India's

past may be outlined. Indian history falls rough-
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ly into three periods: Tlic Hindu period (c.2000
li.t. to 1001 A.D.), the ilohaniinedan period (a.d.

10011757), and tiie period of the establishment
of European dominion ( 17.57— )

.

Hindu Period. The Aryans (q.v.) entered the
Punjab perhaps as early as B.C. 2000. They
came from the Iranian country, apparently
by two routes, through the mountain passes in

Southern Afghanistan and by way of Cliitral,

and giadually forcing their way east and
soutli, expelled or subdued the aborigines, such
as the Dravidians, and occupied the entire

territory north of the Vindhya Mountains.
There are but few historic allusions in the ear-

liest part of this period, although the Rig-Veda
(q.v.) mentions a battle of ten kings against
Sudas, King of the Trltsu clan, evidently a tribal

war, and contains a number of references to
Aryan victories over the aboriginal tribes. The
epics of the Mahublifirata and the Ilfimaiiaiui con-
tain legends of wars which nuist have been of

much importance. The former epic narrates al-

most as its main theme the strife between the
Kurus and Panchalas, both on the Upper Ganges,
while the latter tells of the war waged by the
Kosalas of Oudh against the demoniac armies of

Lankia, supposed to be Ceylon. By the close

of the period described in the former epic there
were ten great Hindu kingdoms: JIagadha
(South Behar), Anga (West Bengal), Van-
ga (East Bengal), Kalinga (Orissa). Avanti
(Malwa), Saurashtra (Gujarat), and the king-

doms of the Andhras ( Deccan ) , the Cholas
( Coromandel ) , the Cheras (Malabar), and the
Pandyas (extreme south). Of these ^lagadha
became the chief before the dawn of authentic
history in India. The earliest historic Indian date
thus far known is B.C. 557, the reputed birth-year

of Buddha. Bimbsara (q.v.) of the Saisunagar
dynasty began to rule soon after this (died 485
B.C.), and this line reigned until the early part
of the fourth century. In n.c. 315 during the
reign of the Maurya king Chandragupta. called

by the Greeks Sandracottus (q.v.), who brought
all Nortliern India under the sway of ilagadha,
India for the first time in tlie historic period
came into relations with the Occident. Tlie

invasion ot Alexander the Great was to be the
forerunner of a long series of inroads, which
were to end two thousand years later in

the final surrender of India to the West. The
stay of Alexander in India was short, but
Sandracottus entered into an alliance with the
Greek ruler of Persia and Bactria, Seleucus Ni-
<!ator. whose daughter he married, and to whose
ambassador. IMegasthenes (q.v.K we are indebted
for our earliest non-Indian information on Hin-
dustan. Tlie great Sandracottus was succeeded
by his son Bindusara in B.C. 201, and his grand-
son. A^oka. whose reign lasted approximately
from B.C. 259 to 222. is famous as the royal
promulgator of Buddhism. .\ series of weak kings
followed, and the foreign influence on India
•steadily gained strength. A half-century after

Anoka's time the Gr.-pco-Bactrian dynasty ex-

tended its power over the Upper Ganges and the
Punjab, only to be driven out by the Indo-

Scythians aboiit B.C. 100. The greatest monarch
of this line was Kanishka. a Kushana king, who
founded the Saka (or Salivahana) era (q.v.)

in .^.D. 78. The northwestern (Kabul) Indo-

Scythian princes gave way in the second century
.A.D. to the western (Gujarat) Kshatrapas, who in

turn were overthrown by the Guptas toward the
end of the third century. The name of Chandra-
gupta I. (about 319) is one of the most impor-
tant in this dynasty. He made his house supreme
over practically all Northern India, an<l his son,
Sanmdragupta, was equally powerful. The power
of the Guptas was finally broken in the early
part of the sixth century, having previously been
weakened by invasions of the Huns. During the
Gupta period the Hindus flourished in arts and in
religion, and the so-called Renaissance of San-
skrit literature came in the reign of Vikrama-
ditya (about 455-480). It was about this time
that Buddhism attained its acme in India. To
this fact we are indebted for some of our best
information regarding the condition of the land.
Chinese travelers, notably Fa-Hien (400), Hiouen-
Thsang |(!43), and I-Tsing 1671), came to

India seeking for a knowledge of Buddha's
teachings in their purity, and the records which
they left form the only non-Indian information
on Hindustan which we possess from the time of

the Greeks until the coming of the Arabs. In
the first half of the sixth century Harshavardh-
ana, who was the hero of the one historical

romance in Sanskrit, extended his sway over
all Northern India, even conquering Nepal.
From this time the Hindu power began gradu-
ally to decline. Of the succeeding dynasties the
most important were the Chalukja and Chola,
but the day of native monarchy over India was
past. Petty kings came and went, warred with
each other, and by their lack of harmony helped
to prepare the way for the second great epoch
of India, the ilohamniedan ])eriod. The subject

of early Hindu eras and dates is very involved,

and only the chief epochs can Ix" given here.

Hindu chronologTi- begins with the Kali_\-uga (q.v.)

,

B.C. 3102: Chandragupta established the Maurya
dynasty B.C. 315; A^oka was crowned B.C. 259;
the Samvat (q.v.) era (attributed wrongly to Vi-

kramaditya. who lived much later) begins B.C.

57. This is the chief era of India. The Saka
(q.v.) or Salvahana era begins a.d. 78; the Gup-
ta or Vallabhi era a.d. 319; the Harshavardhana
era a.d. 00(>: the modern Burmese era. a.d. 639.

According to a new theori- of Bhandarkar (not

yet accepted by scholars generally), the Saka and
following dates have to be increased by 200.

MOHAIIMEDAX PERIOD (1001-1757). Ilouse of

Ohnziu (1001-1180).—The Sultan Mahmud of

Ghazni, founder of the House of the Ghaz-

nivides (q.v.), was the first conqueror who
permanently established the Mohammedan power
in India, and the Hindu princes fell one by one
before a succession of Mohammedan d^Tiasties.

The House of (Jhazni succumbed to the House of
Chor. which was supplanted by the Slare Kings
of Delhi (1206-88). One of" these sovereigns,

Altamsh. who ascended the throne in 1211, added
the greater part of Hindtistan proper to his do-

minions. He died in 1236. The Khilji Di/nasty

(1290-1320).—Under Ala ud-Din (1295-1316)',

of the House of Khilji, the Afghan jjower in In-

dia reached its highest point. He crushed the

Hindus in Gujarat, defeated the Moguls in sev-

eral battles on their invading the Punjab, and,

most important of all, invaded the Deccan.

Like so many Oriental conquests, however, his

success was but temporary. Bouse of Tughlak
(1320-1414).—Ala ud-Din's descendants having
been slain. Tughlak. Governor of the Pvmjab,

seized the throne in 1320. The Tughlak dynasty
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was sliort-lived; and in l:i!tS, durin;; tlir rci<in

of the last of tlie Tufrldak kings, the Tatar
Timur. or Tanii'rlane, sacked IXdlii. ami pro-

claimed himself Emperor of India. Two short-

lived and unimportant dynasties followed the

Tuglilaks, the House of Hmjyid (14U-50), and
the House of Lodi ( 14jO-15:iti). To the kinj^s of

this dynasty succeeded the (treat Moijuls of the

House of Timur ( 152(i-1707 ) . ISaber (q.v.), a
descendant of Timur, who had for twenty-two
years been sovcreipi of Kabul, invaded India

"for the fifth time toward the end of the year

152.5, and after defeating Sultan ll>rahim Ludi
on the plain of Panipat. April, l.'>2i;, he entered

Delhi in triumph, and established himself as

Kmix-ror of the Mohammedan dominions in In-

dia. He died in ir),'it), and was suei-ceded by his

.son, Humayun. Akbar (((.v.), son of Iluniayun,

one of tlie greatest of ilohammeilan monarchs,

became Kmpi'ror in 155G. and reigned for nearly

fifty years. His son, .Jehangir, ascended the

throne in 1605, and his grandson. Shah Jchan
(q.v.), at the beginning of 1628. Shah .Tehan is

celebrated as the builder of the Taj Mahal at

Agra (q.v), one of the most splendid monuments
of Oriental architecture. In 1658 Shall .khan
was imprisoned by his son, the famous Auniiig-

zebe (i|.v.). w)io usurped the Imperial power.

This remarkable man raised the Mogul Knipire

to the highest pitch of greatness and splendor.

The death of Aurungzebe took place in 1707,

and the decay of the Kmpire, which had be-

gun a few years before, prficeeded rapidly. In

1739 the Persian Nadir .Shah invaded India,

sacked Dplhi, and carried away the famous pea-

cock throne, as well as a vast amount of treasure.

Viceroys of the Groat Mocul foriiicd Iheir prov-

inces into independent States; while Hindu and
Mohammedan adventurers carved out kingdoms
with the sword. Of these the most important
were the nizams of the Deccan, the rajahs of

Mysore, the peshwas of the Mahrattas. and the

Rajput and Sikh princes. The Mahrattas
reached the height of their power about the mid-

dle of the eighteenth centurv, but in 1761 they

sustained a crushing defeat at the hands of the

Afghan ruler. Ahmed .Shah (q.v.). in the battle

of Panipat. The dismemberment of the Mogul
Empire opened a wide field for admission and en-

terprise to the nations of Europe. The Venetians,

the Genoese, the Portuguese (the first to reach

India by way of the Cape of Good Hope in

1498), find the Dutch had by turns traded with
India; and in 1602 the English appeared on the

scene. See East lN"ni.\ Comp.wy.
In 165."? Madras was erected into a presidency,

and in 166S the island of Bombay, which was tlie

dowrj- of Charles II. 's Queen, the Infanta Catha-
rine of Portugal, was transferred by the Crown
to the East India Company. The year 1680 wit-

nessed the foundation of Calcutta. The French
East India Company was chartered in 1664. See

OaMA (VaSCO UA), AXBUQUEBQL'E, GOA, POM)I-
CHERBY, CUAXDER.NAGAR.
British Rule (1757— ). Great jealousy ex-

isted between the English and the French. The
war for ascendency began in 1745. and did not end
until the Peace of Aix-la-Cliapelle in 1748. (See

DfPLEix.) The struggle in the Carnatic con-

tinued with ardor under the pretext of support-

ing the claims of rival native princes to sover-

eignty. Clive (q.v.), one of the most famous per-

sons in Anglo-Indian history, turned the contest

in favor of the English. His memorable defense of
Arcot in 1751 broke the spell of French invincibil-

ity. Five years afterwards, however, Sirajud-
Daula, Xawab or Governor of Bengal, attacked
and captured Calcutta. The English prisoners,

146 in number, were contiiied in the small mili-

tary prison known as the Itlack Hole, and
only 2:! survived till morning. Clive quickly took
eunimand of an expedition lifted out at iladras,
recovered Calcutta (1757), and, assisted by Ad-
miral Watson, prosecuted the war vigorously,
till, after a hollow peace and a renewal of

hostilities, he thoroughly defeated Siraj-ud-Daula
in the battle of Plassy, .June 23, 1757. This
victory gave the English the provinces of Ben-
gal and Behar, and from this year is dated by
the English themselves the foundalion of their

Knipire in India. From Mir .Jafar, whom the

East India Company appointed to succeed the
defeated Xawab, they exacted vast sums of

money. The government of an empire by a com-
mercial corporation was a strange political ex-

])eriment. Naturally the members hail no thought
of administering alfairs for the benefit of

their sulijccts. or even of far-reaching improve-

ments in their own interest, but were guided
throughout by the narrowest and most sordid
selfisliness. After the victory of the English at
Baxar in 1764, over the united forces of Shuja-

ud-Daula, Xawab of Oudh, and the Mogul
Emperor (ShahAlam), the latter asked protec-

tion of the English. He confirmed the Com-
pany in its possessions and granted it the coUec-

torate (dhrHni) of Bengal, Behar. and Orissa, on
condition of receiving the sum of £300.((00 as

tribute to himself from Bengal, and £600,000 a.s

an annual allowance to his Nawab. These enor-

mous grants were soon cut down by Clive, and
were eventually repudiated by the Company,
which also failed to fulfill other engagements
which it had entered into with Shah Alam. On
the other hand, the cost to the Company of main-
taining its authority and standing army pre-

vented it from undertaking public works and
from developing the resources of the country,

('live purged the Indian Government of oppres-

sion, extortion, and corruption: from the work
he did during his last visit (1765-67) began .a

purer administration of the British Empire in the
East. Tlie Regulating Act. pas.sed in 1773. sub-

stituted a new council of four at Calcutta in

place of the far larger council which had hitherto

managed alTairs for the Company. Tlie new body
was to assist and check the Governor-General,
instituted in the same year. It was also given a
limited control of the actions of the Madras and
Bombay presidencies, and was thus made the

political head of the British possessions. To
Warren Hastings (q.v.). the first Governor-Gen-

eral (1774-85). the new council was exceedingly

hostile. Hastings, on his part, used unscru-

pulous means of replenishing the Company's ex-

chequer, but by his talent and energy he

averted dangers which threatened the British

supremacy in India. The powerful Mussulman
sovereigns. Hyder (Haidar) Ali. ruler of ^lysore,

and the Nizam of the Deccan. assisted by
French officers, combined with the Mahrattas
against the English. Sir Eyre Coote broke up
the confederacy, and defeated Hyder Ali in

1781. Next year the Supreme Court of .Jus-

tice, which had always harassed the Governor-

General, was deprived of its independent powers,
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and the policy of Hastings was successful,

both in the council and in the field. In 1784
Pitt instituted the Board of Control under a
Cabinet Minister. By this act the English Gov-
ernment began to deprive the Company of its

monopoly of political power in India. Lord
Cornwallis (q.v. ), who succeeded Hastings in

1786, was both Govornor-General and commander-
in-chief. To check the corruption of tlie English
revenue officials, he made the zemindars (native

collectors of revenue) proprietors of their dis-

tricts on condition of paying a fixed annual sum
to the Company. He also improved the judicial

administration by forbidding a revenue oUioial to

act as a judge. These were his chief reforms.

With the Xizam, the Mahrattas, and the Ra,jah

of Coorg as allies, Cornwallis in 1790 made war
on Tippu, Sultan of Jlysore, who had invaded
Travancore, then under British protection. Terms
were dictated to Tippu at his capital, Seringapa-

tam, and he wa.s compelled to cede half of his

domains to the Company. Cornwallis was suc-

ceeded by Sir John Shore (1793-98), whose rule

was in no respect memorable. Shore was fol-

lowed by the Marquis of Wellesley (1798-1805).

The British Empire in the East, like that of Na-
poleon I. in Europe, could be maintained only by
constant fighting. Tippu broke his faith by in-

triguing against the English, both with the

French and with native princes. His bad faith

.cost him his crown and life; in Jlay, 1799,

Seringapatam was stormed and Tippu killed.

The Hindu dynasty displaced by Hyder All was
restored, and the adraini-stration was carried on
successfully for the .voung Rajah by Sir Arthur
Welleslej', afterwards Duke of Wellington. In

the famous battle of Assaye in 180.3, he defeated

the Mahrattas under Sindhia, and the victories of

Ix)rd Lake in Northern India extended consid-

erably the dominions of the Company. As Lord
Wellesley's policy was too aggressive to suit the

views of the East India Company, he was super-

seded by Lord Cornwallis, who returned to India
only to die. Lord ^linto, who governed from
1807 to 1813, organized the districts conquered
by Wellesley. This administration was peace-

ful—a reaction of the profit-seeking Company
against the ambitious policy of Minto's prede-

cessor.

The Marquis of Hastings (1813-23) con-

quered the Gurkhas of Nepal, forced the Mah-
ratta ruler of Indorc to cede a great part of his

territories, crushed the robber gangs called Pin-
daris. and made the British power supreme in

India. The next administrations were those of

Earl Amherst (1823-28) and Lord William Ben-
tinek (1828-3.5). The first was signalized by the

first Burmese War, the second by the suppression

of suttee and the thugs. It w^s Bentinck, in

fact, who introduced the idea of governing India
for the good of the governed. The Earl of Auck-
land (1836-42) followed Bentinck. He is known
chiefly by his unjustifiable and disastrous attempt
to make British influence paramount in Afghan-
istan (q.v.l. An unexpected insurrection in

Kabul compelled the retreat of the British

army, which was overwhelmed in the Kurd-
Kabul Pass ( 1 842 ) . Auckland was succeeded
by the Earl of EUenborough (1842-44). The
'army of retribution' proceeded to Kabul soon
after Lord EUenborough took the reins of gov-

ernment. Kabul was sacked and several public

buildings razed to the giound, after which the

country was evacuated and Dost Mohammed al-

lowed to reoccupy his throne. The conquest of

Sindh by Charles Napier, followed by its annexa-
tion, also belongs to this administration. Lord
EUenborough having been recalled by the East
India directors, from alarm at his martial ten-

dencies, Sir Henry Hardinge (1844-48) was sent
to take his place. The attention of the new Gov-
ernor-General, however, was soon diverted from
works of peace to battle with the bravest people
of India. Ever since the death of Runjit Singh,
the ally of the English in 1839, the Punjab had
been in a state of disorganization. The Sikhs,
uneasy at the conquests made by the British in
Sindh and Gwalior, resolved to invade British
territory. The first Sikh war (184.5-46) com-
menced on the part of the Punjab bj- the pas-
.sage of the Sutlej, and was followed by the
bloody battles of Mudki, Firozshah, Aliwal, and
Sobraon, in which, after hard fighting, the Sikhs
were defeated with great slaughter. The result
of the war was that a British Resident and Brit-
ish troops were stationed at Lahore, although
the boy prince, Dhulip Singh, was acknowledged
as Maharajah under a protectorate. The Cis-
Sutlej States, the .Jalandhar Doab, and the region
between the Ravi and the Sutlej were annexed.
The administration of the Marquis of Dal-

housie (1848-56), who succeeded Hardinge, is

memorable for the commencement of superb pub-
lic works, the introduction of cheap uniform
postage, railways, telegraphs, improvements in
government, and social progress generally; a
second Sikh war, ending in the victory of Guja-
rat, February 21. 1849; a second Burmese war.
finished in 1852; and the annexation of four
kingdoms—the Punjab, Pegu, Nagpur. and Oudh.
besides lesser territories, such as Satara. The
organization of the Punjab into a model prov-

ince, soon to become notable for prosperity as
well as for its faithfiilness to England, was
a splendid achievement, of which I>.ilhousie

had reason to be proud. WTien Lord Can-
ning (1856-62) assumed office, everything prom-
ised peace and prosperity. With the early days
of 1857, however, came the first mutterings of

the storm that was to sweep over a large portion
of British India. At the commencement of the
year cakes of flour were circulated mysteriously
through the region of the tapper Ganges ; by this

means the ni#ives were concerting rebellion.

Treasonable placards appeared at Delhi, and
other suspicious occurrences gave warning of

native disaffection or conspiracy. The chief

causes of discontent seem to have been the an-

nexation policy and the rapid introduction of

modern European improvements, which, by
threatening to destroy the whole native civiliza-

tion of India, roused the fears and superstitions

of Hindus and Mohammedans alike. At the same
lime the English civil and military officials failed

to respect the religious feelings of their subjects.

For instance, the Enfield rifle with its cart-

ridge, greased with tallow and lard, was at this

time put into the hands of the Sepoys without
explanation or precaution; and General Anson,
the commander-in-chief, snublied caste, and was
against all concession to the 'lieastly prejudices'

of the natives. It must be remembered that the
Hindu considered the cow sacred, and he would
lose caste by tasting anything prepared from its

meat, while the Mohammedan was not permitted
by his religion to eat pork. Suddenly the dis-
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affection broke out into n|)en revolt before the

Englifili were nware of the impendin}; danger.

On -\li«y 10, I8u7, llie Sepoy Mutiny iM-gan at

Mi-crut, a town in the neighborhood of Delhi,

with a fren/ied uprisin;; of the unlive troops,

who had been exasperated by the imprisonment of

a number of their men who had refused to handle

Knfjiish eartridges. The mutineers liberated

their comrades and proceeded to massacre the

Kuropeans. The Hritish troops failed to act

jironiptly, and the .\leenit Sepoys rushed to

Ik'llii to raise the standard of the fallen Mogul.
His person, invested with tlie traditinns (if na-

tive sovereignty, naturally became the centre of

rebellion. Deliii at once fell into the hands of

the mutineers. Nana Sahib of Itithur, whose
claims as the adopted son of the Peshwa of the

Mahrattas had not been recognized by the Brit-

ish (iovernment. fanned the insurrection. At the

end of June General Wheeler was forced to sur-

render to him at Cawnpore: and. in ^pite of the

promise of safe conduct to Allalialiad. all the

men were immediately massacred. The women
and children were butchered on .July 15th, by
order of Nana Sahib, when he heard of Have-
lock's march from Allahabad. Nana Sahib was
unable to withstand llavelock, who entered Cawn-
pore. The Europeans in the residency at Lucknow
were besieged on .lune.'lOth. Four days afterwards,

the conimaiulant. Sir Henry Lawrence, died of

his wotuids, and his place was taken by Inglis,

who bravely held out till he was relieved, on Sep-

tember 25th, by the heroic Havelock. The linal

relief was achieved by Sir Colin Cani])bell, and
on Xovcmbcr 17th the city was again in com-
plete possession of the British. In the mean-
while, in September. Delhi was retaken by Gen-
eral Archdale Wilson. Uy .Tune, 1858. no city or

fortress of any importance remained in the hands
of the mutineers. Oudh was entirely reduced by
the beginning of the year 185n. Tlie able rebel

leader. Tantia Topi, a Mahratta Urahnian, was
taken, tried by ciiurtinartial. and hanged. Dur-
ing the mutiny valuable a.ssistance and protec-

tion were received from many native chiefs. On
the other hand, it was the fate of the last repre-

sentjitive of the East India Company to sentence

the last Great Jlogul and heir of the House of

Tiniur 'to be transported across the seas as a

felon.' He died in Pegu in 1S62. The transfer of

the Government of India to the^Britisli Crown
(1858) was the immediate consequence of the

mutiny. Under the system then inaugurated,

the Government of India is vested in a Principal

Secretary of State, responsible to the Crown, and
assisted by a council sitting in London. Subject

to this authority is the Governor-General, hence-

forth termed the Viceroy, aided by an Executive

Council, corresponding to the old Council of Cal-

cutta, and by a new Ivcgislative Council, com-
posed in part of non-oflRcial members, native as

well as European. The first Viceroy was Lord
Canning. The two following Viceroys were the

Earl of Elgin (1802-03) and Sir .Tohn Lawrence
(1863-69). Toward the close of Lord Elgin's

administration, a Mohammedan rising in North-

west India was apprehended, and it was con-

sidered most desirable that the new Viceroy

should have practical experience of Indian af-

fairs. Sir .John, afterwards Lord Lawrence, was
accordingly appointed Viceroy. lie conducted

the Government with prudence and zeal : but

unfortunate events occurred during his term

of oflice. \ war in Hliutan terminated unsat-
isfactorily for England in I8U5; and a dread-

ful famine in ()ri-sa, resulting from a drought,
causi-d the death of 1 ..VJO.OdO people, llewas^ue-
eeeded by the Earl of .Mayo ( l80'.»-72). This ad-

ministration was inaugurated by a great tlemon-

stration at .\mbala, -March 27, 180!), when the

.Xmi-er of .Afghanistan was received in state and
given a supply of arms, and the first installment

of a money subsidy of £l2(t.(l(t(l a year. Innlurn
ing from Kangoon to Calcutta, the Earl nf .Mayo
was assassinated by a convict, February, 1872.

Lord Northbrook (1872-70) was the next \iie-

roy. The chief events of his administration were
'the Bengal famine," whieli, however, was foreseen

and provided for, and the visit of the Prince of

Wales to India (1875). Northbrook was fol-

lowed by Lord Lytton (1S70-80). The most im-

portant events in the tenure of olllce of Lord Lyt-

ton were the proclamation of the (.hieen as Em-
press of India (lH77l, another famine, and the

.\fghan War (1878HOI. The Manpiis of Kipon
(1880-84). the Earl of Duflerin (188488), and
Lord Lansdowne (1888-!Ki) were the next three

Viceroys, imder whose administrations much was
done for the improvement of the natives. In

1885 King Thebau of Burma was dethroned, and
on .lanuarv 1, 1880. the countrj' was formally

annexed by the English. The Earl of Elgin
became Viceroy in ISlKt. During his term of

oflice the demarcation of the boundary lietween

.Afghanistan and India, as determined by the

Durand Treaty of 18H.'!, was practically com-
pleted. In 1805 the region called Bashgal. in

the basin of the Chitral River, was taken from
the British sphere of inlluence. and annexed to

.Afghanistan. In 1895-90 the Government was
called upon to deal with a mutiny of the fanati-

cal Mo])lahs in Southwest India. They held out

stubbdrnly, but were at last put down. In 1897

there was a far more serious outbreak of the

.Afridis on ihe Afghan frontier, and several sharp
engagements between them and the British oc-

curred during the sunnner. In addition to these

dilliculties. the administration had to contend

V ith famine and plagiie. Notwithstanding all

discouragements, however. Elgin made substan-

tial progress in internal improvements. In 1899

Lord Curzon of Keilleston became Viceroy. In

that year the gold standard was estaldished.

The famine, continuing through the year. alTccted

.10,000.000 ))eople. Some disafTection appeared
among the Mahrattas, and at Poona violent dem-
onstrations were made against the Government.
But the country, as a whole, was loyal ; and on

the outbreak of the South African War, several

native chiefs offered their services to the Britisli

Government.

J
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INDIA, French. Possessions of France in
India, comprising the five towns of Pondicherrv.

Chandernagar, Karikal, MahC', and Yanaon (see
these respective titles), with a total area of
abuut 196 scjuare miles. Population, in 1901,
275,094. For liistory, see under F.ast I.nuia

Co.MI'ANY, section French East India Company;
Clivk; DiPLEix; and La Bolkdonnais.

INDIA, Flbtiier, or Farther. See Indo-
Clll.NA.

INDIA, Native States of. The native States
III India consist of over 600 States, which do not
come under the administrative system of British
India, but have varying degrees of indepenileiict,
and arc mostly governed by native princes. Many
of the States are quite small, but some are very
large. The total area is 679,393 square miles,
with a population of 62,461,549. It is note-
worthy that, excepting Travancore, these Stales
are located in the interior of the country. The
population is very heterogeneous. In many of
the States the ruler belongs to a minority or
alien race and religion.

The early policy of the East India Company
was to make alliances with the different States,
recognizing the native princes as its equals. The
plan di<l not prove satisfactory, as it was im-
])o.ssihle to preserve harmony while the native
princes were not subject to more positive re-

straint. The policy was then introduced of rec-

ognizing them as subordinates, and limiting their
military forces, the British themselves guaran-
teeing protection, and taking charge of the ex-
ternal relations of these States. In the middle
of the nineteenth centurj' the policy of annexa-
tion was followed for a short time—Oudh, for
example, being annexed in 1856. But since the
Sepoy Mutiny (1857) the policy has iM'cn to
allow the States to enjoy a share of independ-
ence under native rulers. The extent to which
the British authority is exercised over the na-
tive States varies greatly t)etween different .States

and at different times in the .same Stjtte. They
are not permitted to make wars or to receive for-

eign consuls. The commercial treaties made by
the British embrace also the native States, their
interests being recognized as identical with those
of the provinces. The guaranty of protection
implies the right to establish such military
forces within tlie native territories as the pur-
poses of defense demand, and to have control of
railroads and telegraph lines which are not 'lo-

cal,' i.e. do not begin and end within the States.
Each State is thus protected from external at-
tack and internal revolt, and a large local army
is not necessary.

Since the peace of the Empire is in danger of
being broken by disputes over the Ruec<'ssion to
the rulership in any State, or the rule of certain
candidates may be deemed jircjudicial to the
Imperial welf.ire. the British may intercede to
determine .vho the successor shall be. and no one
to whom they object can be advanced to the
chieftaincy. If flagrant and intolerable instances
of misrule arise, the right of interference is pre-
sumed to follow as a further consequence from
the rflle the Imperial Government plays as guar-
antor of th-:" protection of the States' gereral wel-
fare. Under special circumstances, as, for in-
stance, the murder of a British commissioner,
the British have resorted to some extraordinary
meth(Kls of interference. But ordinarily in the
important States the rulers are given a free
hand in determining the State policy and execut-
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ing it. In the numerous small States the Impe-

rial jurisdiction is usually much more extensive,

iind liiany of liiem are administered by a British

officer inthe name of the chieftain. The British

at times ha\c e.vercised al)solute rule even in

some of the larger States. Their rule in Mysore
had extended over half a century when (1881)

it was restored to native rule. Some of the

States pay a tribute to the British, but it is al-

ways small, and usually by way of compensation

for special services. The policy of allowing na-

tive States to exist alongside of British prov-

inces has its advantages and disadvantages.

Eminent Indian officials hold that as far as

British interests are concerned it would be bet-

ter to annex a number of the leading States. The
fact that this is not done is assumed to be an
evidence of the unselfish motives of the Imperial

policy. The proximity of the native States

•causes such inconveniences as rise out of the dif-

ferent prevailing systems of currency, limitations

in the development of the Imi)erial irrigation

system, and violations of the regulations concern-

ing the growing of the poppy. It also tends to

render certain laws inoperative—as, for instance,

those against infanticide.

In order to facilitate the relations with the

native States, to w'atch over the course of affairs

within their territories, and be in a position to

exert a needful influence, the British appoint po-

litical agents to the various States. With rare

exceptions, the agent resides within the territory

to which he is accredited. The agents to the

principal States are under the immediate juris-

diction of the Imperial Government. The gen-

eral condition of affairs in the native States

compares unfavorably with that prevailing in

regions under British administration. The Brit-

ish claim that the burden of taxation upon the

masses falls heavier in the States than in the

provinces. At the same time the public is bene-

fited nuich less, for the expenditure is largely

for the unnecessary wants of the ruler and his

coterie of adherents, while roads, irrigation,

schools, and other public needs are sadly neg-

lected. Freedom of the press is not tolerated.

It is claimed that communities which have been

transferred from native to provincial administra-

tion have invariably protested against being

transferred back under a native administration.

Laws are made or revoked as it suits the whim
of the ruler. Mysore, the most progressive of

the States, has a so-called 'representative assem-

bly,' but its members have no vote in making the

laws or appropriations. Rural boards have also

. been established in this State, but they have
no money at their disposal. Consult the authori-

ties referred to under Inm.\, paragraphs //iV

tor;! and (lorrrnmnit : and for a more detailed

statement concerning the dilTerent States, see

the articles under their respective titles.

BiELiOGR.vpiiv. Kousselet. Tmlia ami Its Wa-
1i\-c Princes (London. 1800) ; Chose, The Modern
History of the Indian Chiefs, Rajas, and Za-
iiiindars. (London. 1SS3) : Tupper, Our Indian
I'rotectoratc (London, 1893) : Griffith. India's

Pjtnces (London. 1804) ; Chakrabarti, The Satire
,^tates of India (Calcutta. 18(15); Mehta, The
Hind Tlajasthan (Calcutta. 1806).

INDIA, Portuguese. Possessions of Portugal
in India, comprising Goa, Daman, and Diu. (See
these respective titles.) Area. 1.5.58 square miles.

Population, in 1881, 420,868; in 1894, 494,836.

Vol. X.—36.

For history, see under India; East India Com-
pany; DiAS; Gama; Almeida; and Casteo.

INDIA INK. A black pigment, formed by
mi.\ing lampblack and gum into a paste and
t];en piessing it into molds where it dries into

sticks of various shapes. It was originally made
in China and .Japan, and the best grades are still

produced in those countries, the common lamp-

black of Occidental countriee being too coarse for

many purposes. It is said that the Chinese col-

lect the lampblack tised in its manufacture from
the oil of sesame. In China India ink is applied

with a brush, both for writing and jiainting. In

Europe and America it is chiefly used for black-

and-white drawings, it being possible to regulate

the depth of the shade by the amount of water

used in mixing the ink. India ink is the only

true black ink produced, all other grades having

a tinge of some other hue.

INDIA MUSEUM. A collection in London,
illustrating the antiquities, history, and re-

sources of India. In 1880 it was placed under
the management of the South Kensington Mu-
seum, and has been much enlarged.

INDIANA. 'The Hoosier State.' One of the

North Central States of the American Union;
bounded on the north by Lake Michigan and the

State of Michigan, on the east by Ohio, on the

south by the Ohio River, separating it from
Kentucky, and on the west by Illinois. It lies

between "latitudes 37° 47' and 41° 50' N. and

longitudes 84° 49' and 88° 2' W. Tlie extreme

length is 277 miles; greatest breadth, 145 miles;

area, 36,350 square miles, of which 440 square

miles are water.

Topography. Indiana resembles Illinois in its

physical features. Lying within the prairie re-

gion, it has a gently tindulating surface which

slopes by imperceptible stages toward the south-

west, "rhe northeastern part has an elevation

of 1000 to 1200 feet, the northwestern 500 to

700 feet; along the Ohio River the elevations

are about 500 feet in the southeast and 300 feet

in the southwest. There are sandy hills near

Lake Michigan, and a series of low elevations of

glacial origin occurs in the southern part, ex-

tending from the Ohio, in Clark County, north-

westward to Parke County on the \\"al)ash. A
portion of northern Indiana is drained into the

Mississippi through the Kankakee and Illinois,

into Lake Jlichisnn through the Calumet and

Saint .Joseph, and into Lake Erie through the

Maumee. but most of the streams have a south-

erly or southwesterly course into the Ohio and

Wabash. The last-named rises in western Ohio,

and crossing northern Indiana it is joined by the

Salamonia, Mississinewa. Wild Cat, YjA, and Tip-

jiecanoe. Xear tlie western border the Wabash
receives the Vermilion from Illinois, while itsmost

important trilmtaiy. White River, joins it 50

miles above the confluence with the Ohio. The
southern border is drained directly into the Ohio

through the White Water. Blue," Little Pigeon,

and other short streams. There are several small

lakes in northern Indiana, the largest being

English Lake on the headwaters of the Kankakee.

Climate and Soil. The mean annual tem-

perature for the State is about 52° F.. ranging

from 48° in the northern to 50° in the southern

counties. Cold northerly winds lower the win-

ter temperatures to an extreme of —25°. At
Indianapolis the thermometer shows an areraga
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temperature of 28° for January, and "C for

July. The mean rainfall for the year over the

whole State is abuut lortylhioe inches. With '

the exception of sandy areas around Uake ilichi-

gan, the soil is generally fertile, and some of it

remarkably so. In the northern and central

parts the soil is composed of drift materials,

more or less assorted by water action into bed.-;

of sand and clay. Without the drift region in

the southern tier of counties, the soil has been

derive.l by weathering of sandstones and lime-

stones, and is generally less fertile than that of

the prairies. The richest soils arc found in the

river valleys, particularly in those of the Wabash
and the White Water.

Flora and Fauna. See these topics under
Uniteu States.

Geolooy. The geological relations are greatly

obscured by the heavy covering of glacial ma-
terials. North of the Wabash the prevailing

strata are of Devonian age and mostly lime-

stones. The eastern part of the State between

the Ohio .nnd the Wabash is underlain by Silu-

rian and the western by Carboniferous rocks.

Mineral Kesoirces. The coal-fields of In-

diana cover an area of l!.500 square miles in the

western and southwestern counties. They are of

Carboniferous age and yield bituminous coal

suitable for heating. The chief producing coun-

ties are Clay and Vigo, each with an annual out-

put of more than 1.000.000 tons, and Sullivan,

Vermilion, Greene, and Parke counties. The
total output in 1!»01 was G.918. 225 short tons,

valued at .$7,017,143. Petroleum, one of the most
^aluable products of the State, is found in the

Lima district of .\dams. Wells, Jay, Blackford,

and Grant counties. From 1889 to 1901 in-

clusive, the output was .38.3.55.000 barrels; in

the last vear it amounted to 5,757.080 barrels,

valued at .'{14.822.826. Xatural gas is obtained

in many of the central counties, including Han-
cock. Henry. Hamiltnn. Tipton. .Madison. Grant,

nnd Delaware, the area of the lidd being about

.'iOOO square miles. In 1901 there were 4G00
wells in tipcration. and the output was valued at

Sti,95t,50G. .\ large quantity of gas is trans

ported to Chicago. Indiana has a valuable quar-

ry industry, producing .sandstones and lime-

stones suited for building and ornamental pur-

poses. The Bedford oolitic limestone, which
comes from simtheni Indiana, is one of the best-

known building-stoMi's in the lountrv. Brick-

clays are widely distributed, and marls adapted

to "the manufacture of hydraulic cement are

found along the t)hio River.

AfiRicfLTrRE. According to the census of

1900, 04.1 per cent, of the land area of the

State was included in farms. The farm area

increased in every decade but one—1880 to

1890—of the last half of the nineteenth century,

making a total gain in the half-century of 09

per cent. In the same period the improved land

increased more than twofold, anmunting. in 1900.

to 77.2 per cent, of the total farm area. The
most extensive non-arable lands arc in the billy

region of the south-central section, and in the

swamp lands of the northern part. Formerly the

land that was too wet for successful cultivation

constituted in the aggregate a very considerable

portion of the total area, hut by an extensive sys-

tem of drainace the greater part of it has been

reclaimed, and now constitutes the most produc-

tive land in the State. The average size of farms

had decreased from 13C.3 acres in 1850 to 97.4

acres in 1900, every di-cade of that period having
witnessed a decrease. The rented farms amount
to 28.0 per cent, of the total number, over four-

fifths of which are rented according to the share
system.

Agriculture has the advantage of a very su-

[icrior system of railroad transportation, and
of numerous city markets within the State. Be-

sides, proximity to such great centres in adjoin-

ing Stales as Chicago, Cincinnati, and Louis-

ville o|)ens up a wider lielil. Indiana is not

divided into crop Ixdts. nor does any one crop

have a monopidy. Tlur three-crop rotation sy~-

tern is commonly in vogue, and for a long time

the State was one of the leaders in the produc-

tion of corn, wheat, and hay (timothy and
clover). Recently, with the great development
of some of the Western States, that ])lace has
l>een lost, though a high rank is still held. The'

census for 1900 showed a larger acreage for corn,

wheat, and hay than was reported at any pre-

vious census. Potatoes and oats are grown
everj'whcre. but in somewhat larger quantities

ill tin; nortiiern part of the State. Barley, buck-

v.heat, and rye are raised, but not in large

quantities. All kinds of fruits and vegetables

common to the temperate zone are raised. Much
attention is being given to the production of

tomatoes for canning, and no other State west of

the Alleghany Mountains equals Indiana in this

respect. Gf the total number of orchard trees,

apple-trees (8.024.593) constitute 01.1 per cent.

Large quantities of peaches arc grown in some
of the southeastern counties. The number of

peach, pear, and plum trees en<>h more than

trebled during the decade ending with 1900.

Stock-Ralsing. Stock-raising is important,

attention being evenly divided between horses,

cattle, and swine. Every decade since 1870 ha-

witnessed an increase in the number of all va

ricties of farm animals except sheep, which suf-

fered a corresponding decrease. (The decrea-ic

shown in the table in the number of dairy cows
is due to a change in the method of enumeration,

and is, therefore, only apparent.) Sheep-raising

is largely confined to the northeastern part of

the State. In 1899. $8,027,370 was realized from

the sale of dairy products, about half of which

was from sales of butter and the remainder

principally from sales of milk. The receipts

from poultry products are also very large. The
following tables, taken from the census returns

of 1890 and 1900. show the relative importance

of the diflTerent crops and varieties of farm ani-

mals and the changes which have occurred dur-

ing the decade:

CROP (acres)
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County.

Madison
Marion
Marsliall. ...

Martin
Miami
Monroe
Montgomery
Morgan

Newton ... .

Noble
Ohio
Orange
Owen

Parke
Perry
Pike
Porter
Posey

Pnlaski
Putnam
Handolpli . .

.

Ripley
Rusli

St. Joseph .

.

Scott
,
Shelby. . .

Spencer
Starke. . .

Steuben
Sullivan..
Switzerland
Tippecano,-
Tipton

Union
Vanderburg.
Vermilion...
Vigo
Wabash

Warren
Warrick
Washinirton.
Wayne

Wells
White
Whitley

Map
Index.

D2
C 3
( 1

C 4
C 2
C 3
C 2
C 3

B2
Dl
D 4

C 4
3

B 3
( 4
B 4
B 1

B 4

C 1

C 3
D2
D3
D3

C 1

D4
1)3
B 4
C 1

D 1

B 3
D4
V 2
C 2

E3
li 4
B 2
B 3
1)2

B 2
B 4
C 4
E 3

D2
t; 2
D2

County Seat.

Anderson ... .

Indianajmlis..

.

Plymouth

Westshoals
Peru
BloominKton..
Crawfordsville
Martinsville...

Kentland
Albion
Kisingeun
Paoli

Sl>eucer

Rockville
Cannelton
Petersburg
Valparaiso ....

Mount Vernon

Winamac
Greencastle . .

.

Winchester...
Versailles
Rushville

South Bend ..

Scottsburg
Shelbyville

Rockport
Knox

Angola.. ..

Sullivan
Vevay
Lafayette
Tipton

Lilwrty
Evansville. .

.

Xewjjort
Terre Haute. ..

Wabash

Williamsport..
Boonville

Salem
Richmond

Bluffton
Monticello
Columbia City

.

square
miles.

400
400
440

340
.375

414
508
415

380
417
87

400

453
383
336
418
410

4.37

482
450
447
406

5fi0

190
408
406
314

311
440
225
488
200

162
236
255
402
418

366
.397

523
409

367
500
336

Poptdatioii.

36,487
141.1.56

23,818

13,973
25,823
17,673
28,025
18,643

8,803
23,.359

4,955
14,678
15,010

20,296
18,240
18. .541

18,052
21,529

11,233
22,;B5
28,085
19,:«0

19,034

42,457
7,833

25.4.54

22,000
7,339

14,478
21,877
12.514

35,078
18,157

7,006
59,809
1.3.1.54

50.195
27,120

10,955
21,161
18,619

37,628

21,514
15,671

17,768

70,470
197,227

25,119

14,711

28.:W4
20,K73

20,457

10,4-IS

2:i,.5.3;)

4,721
lo.aM
15,119

23.000
18.778
20.486

19,175
22,.3;«

14,a33
21,478
28,6.53

19,881

20,148

5.8,881

8.:i(r7

26,491

22,407
10,431

15,219
26,005
11,840
38,li59

19,116

6,748
71,769
15.2.52

62.035
28.235

11,371
22,:J29

19,409
38,970

23,419
I9,i:«

17,328
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County.

A<lumt(
Alli-n

Biirtholonu'w
Itc»U>n
Hluckfiml....

Booiu'..
Brown..
I'arroll.

I'tUX)....

Clork .

.

Clny
Clinton . .

.

Crftwfnrti ,

Duvifss . .

.

IK'urborn.

.

I>ecalnr . .

.

Dekalb. , .

.

Dt'luwaru.

.

DuboiB
Elkhart...

Fayette .

.

Floyd
Fotnitain.
Franklin.
Kill ton

Gibeon
Grant
Greene
Hamilton .

Uancock .

.

Ilarrison.. ..

Ilen(lrick8 .

.

lli-nry

Howard
Huntington .

Jackson
Jasper
Jay
Jefferson
Jennings

Johnson . .

.

Knox
Kosciusko.

,

Lagrange. .

.

Map
Index.

Iji|)ort^

Lawrence .

.

Da
D 1

D3
B i
D3

C 2
C 3
c a
c a
D I

B 8
c a
c 4

B 4
K 3

D3
D 1

D a
t' 4

D 1

D S
D4
B a
D 3
V I

B 4
Da
B 3
c a
D3

E4
C 3
D3
C 2
DS

C 4
B 1

Da
D 4
D 4

C 3
B 4
Dl
D 1

B 1

C 1

C 4

Decatur
Fort Wayne. ..

Colnmbu's
Fowler
Hartfonl City.

Lebanon
Nanliville
Delphi
Ixtgansporl. .

Jeuersonville.

Cunntv Seat.

Brazil
Frankfort
English
Washington.. .

.

Lawrcnceburg..

Greensbnrg. ...

.\ubiirn

.Mnncic
lasijer

Goshen

Connersvllle.
New .Mbaiiy
(y)vingt()n

Brookville .

.

Kochester

I*rinceton .

.

Marion
Bloonifield

.

Noblesville.
Greenfield.

.

Corydon
Danville
XewCHPtle..

.

Kokomo ....

llimtington ,

.

Browngtown .

Itenseclaer..

.

Portland
Madison
Vernon

Franklin. ..

Vincennes...
Warsaw
Lagrange. .

.

Crownpoint

.

.\rc4 In
ti<pm.

.

miles.

Lnporte

.

Bedford.

am
400
4IU
lOT

4a7
.SIT

370
4S()

srs

357
4oa
304
480
309

3&«
3«0
395
4a5
466

215
150
383
3»4
382

490
416
48a
40a
a90

470
408
395
2a'>

385

520
5()5

370
302
380

.312

510
sai

.393

•185

503
460

PojiiiHtUon.

IWO.

20,181

6C.68U
a8,8<i7

11.903
10,461

20,572
10.308

20.021
31.152
30,2.59

30,5.36

27,370
13,941

88,287
23,364

19,277
24,807
30,131
a0,253
39,201

12,6.30

29,458
19,5.'>8

18,366
16,740

24,920
31,493
24,879
26,123
17,829

20,786
21.498
2.3,879

26,186
27,044

24.1.39

11,185

23.478
24,507
14,608

19,561

28,044
28,045
15.615

a3,886

81,445

19,792

1800.

22,232
77.270
24,594
13,123
17,213

ae.S'ji

9,727
19.95:1

.34,545

31,835

.34,a85

28,202
13,476
29,914

22,191

19,518

25,711

49,6^
a0..357

45,052

1.3,4ft'i

.30,118

21,416
16.388
17,4.'i3

30,099
54,693
28.530
29,914
19.189

21,702
2i.a9a
25,088
28„575
28,901

a^.,6.^3

14,292

26,818
22.913
15,757

20,223
32,746
29.109
15,284

38„380
25.729
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Manufactures. Indiana is somewhat less

fortunate than some of its sister States in respect

to natural facilities of transportation and the

possession of cities favorably situated to draw
trade. It lias no luanul'aeturiuj; centres of the

first rank. Xevertlieless, tlic highly developed

state of railroad transportation gives Indiana an
easy access to the markets of the country; and
thi.s, tcgetlier v,itli the sujjerior resources of the

State, is resulting in a rapid development of

manufacturing. In 1900 there were 15.5,900 wage-
earners engaged in manufactures, an increase of

41 p<-r cent, for the decade ending with that year,

as against an increase of 59.1 per cent, for the

preceding decade. Tlie percentage of tlie popula-

tion engaged in nianutacturing grew from 3.5 in

ISSO to 5.0 in 1H90 and 0.2 in 1900. Among the
factors which are accountable for this recent

growth, the most important is tlie development of

the natural-gas resources of the State. From
about 188() the production of gas increased

steadily until 1S99, when it exceeded in amount
that of any other State. The nature of this fuel

confines its use to the region of production and
to the immediately surrounding territories, where
it may be secured by piping. Consequently, its

benefits have been greatest to such towms as El-

wood, Anderson, lluncie, and other places located

in the natural-gas belt. The industries which
have been attracted to this district are those

which require an abvmdance of cheap fuel, such
as iron and steel and glass manufactures. These
two industries now take rank among the

most important of the State, the increase of

each during the decade 1890 to 1900 being re-

spectively 307 and 392 per cent. Tlie Indiana
glass-factories now send shipments to Norway
and New Zealand.

The manufacture of tin and terne plate has
developed as a branch of the iron and steel in-

dustry. Another group of industries, and one
that includes the three most important manufac-
tures of the State, owes its development to the

abundant local agi'icultural resources. Wheat and
corn respectiAtly give rise to the flour-milling

and the distilling industries : and the feeding of

stock, especially hogs, is largely responsible for

the development of an important slaughtering

industry. From the table appended it will be

seen that there has been a slight decrease in the
value of the flouring and grist mill products ; but
this is due to the decline of prices rather than in

the amount of the output of the mills. The value
of the production of li(|unrs and of slaughtering
and meat-packing products, on the contraiy. in-

creased resj)ectivcly 134.9 and 57.1 per cent.

Three-fourths of the liquors produced are dis-

tilled. The distilling interests are centred largely

in Terre Haute. The slaughtering and meat-
packing industry is the jnost extensive at Ham-
mond (not far from Chicago) and at Indian-
apolis. During the decade 1890 to 1900 there was
a decided decrease in wholesale slaughtering, not
including meat-packing. This decrease has been
much more than counterbalanced by the growth
in that branch of the industry which includes
meat-packing.

Another important group of manufactures has
developed as a result of the extensive local timber
resources. The forests contain valuable hard-
wood timbers, which are extensively used in the
manufacture of carriages and wagons, furniture,
and agricultural implements. South Bend is

noted for the manufacture of carriages and
wagons. To the supplies of hard-wood also is

partially due the prominence attained in car-con-
struction. The wood-pulp industry is likewise
dependent upon the forests for its raw materials.
Although the resources of the forests are rapidly
diminishing, the industries which depend upon
forest products continue to thrive, the necessary
supplies being obtained from the adjoining States
to the north and tlie south. Among other indus-

tries the manufacture of foundry and machine-
shop products is the most important. The gain
during the decade amounted to 80.5 per cent.

The printing and publishing output and the man-
ufacture of pottery, terra-cotta and fire-clay

products also showed decided gains during the
decade. The census figures on the next page
show the relative importance of the leading in-

dustries for the years indicated.

Tr.vxsportation. Indiana's natural means of
transportation consists of the Ohio River, form-
ing the entire southern boundary of the State;
its tributary, the Wabash, navigable at high
water as far as Lafayette; and Lake Michigan
on the north, with the single port of ilicliig;in

City. The National Road, running east and west
through the central part of the State, played an
important part during the pioneer period, as did
also two canals—one, the Wabash and Erie, en-
tering the State at the northeast corner and run-
ning diagonally across it to Evansville in the
southwest corner; the other, the White Water
Canal, extending from Lawrenceburg in the south-
east corner of the State, north to Hagerstown.
But these have been superseded by railroads, and
for a number of years have been abandoned.
Railroads have come to be the principal means
of communication, the State being most advan-
tageously placed in this respect. All lines from
the east centring in Chicago pass through the
State, as do most of the lines connecting the
great commercial centres of the East with those
of the West, besides some important northern and
southern lines. Of a total mileage of ()450. less

than 1000 miles of road have terminals within
the State. There are 19 miles of railroad per
100 square mile*! of territory, and 24.91 miles for
every 10.000 inhabitants. Recently there has
been a remarkable development of cross-country
electric car lines, and apparently these will be-
come common in districts where local passenger
traffic is great, or where railroad accommodations
are wanting. Indiana has, in addition to one
port of entry, two ports of delivery, Evansville
and Indianapolis. .

Baxk.s. In 1902 there were 145 national banks
in the State. Their capital stock was .$16,774.-

000: cash, etc., .$8,998,000; loans, $62,453,000:
and deposits, .$76,079,000. There were 110 State
banks with a capital of $4,914,000; cash, $1,618,-

000: loans, $17,991,000; and deposits, .$23,310.-

000. Tlier-? were 68 private banks with a capital
of $1,639,000; cash. $659,000; loans (not includ-

ing loans on real estate and other collateral se-

curity). .$5,472,000; and deposits. $9,692,000. In
the savings banks of the State there were $6,561,-
000 deposits, the average deposit being S2(;7.93.

Government. Indiana has its second Constitu-
tion, the present one having been ratified by a
vote of the people in 1851. An amendment may
be proposed by either House, and after being ap-
proved by a majority of the members elected to
each House of two consecutively chosen assemblies
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INDUSTRIES

Total for selected iudustriet* fur State.

Increase. 1890 to 1900.
Per cent, of increase..

.

Per cent, of total of all induatrics in State.

Glass

Iron and steel

Flouring and grist milt products.

Liquors.
Total

SlnughterinR.
Total. . .

Lumber and timber products

Lumber, planing-raill products, including sash, doors, and blinds.

Paper and wood pulp

Agricultural implements

Carriage and wagon materials

Carriages and wagons

Cars and general shop construction and repairs by steam-railroad
companies I

Cats, steam railroad, not including operations of railroad com-
panies

I

Fumituie, factory product

Foundry and machine shop products

Printing and publishing, newspapers and periodicals

Clay products:
Tot al

Clothing, men's, factory product

.

Textiles:
Total

Year

1900
1890

1900
1890
1900
1890

1900
1890
1900
1890
1900
1890

1900
1890
1900
1890

1900
1890

Number
of estab-
lishments

5,441
4.920

521
10.6

1900
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elected for each of the townships and for the
county as a whole. They control expenditure and
the levying of taxes. The local executive otliccrs

cannot create debts without the permission of
these legislative bodies.

Finance. In January, 1901, the total State
debt amounted to $4,504,015. Of this .$1,085,000
cannot be paid otf until 1915. and .$144,000 can-
not be paid off until 10.37, and bonds held by
Purdue Lniversitv representing an additional
$340,000 run perpetually. In October, I'JOl, there
was a balance in the treasury of .$011,640. For
finance of education and charitable and penal
institutions, see paragraphs under those head-
ings.

PoPULATlox. In one or two respects Indiana
diflers much from other Northern States in point
of population. It has been less aft"ected by im-
migration, the native-bom population being pro-
portionally greater than that of any other North-
ern State. Furthermore, the population is pe-
culiar in that a large per cent, came from the
South—Kentucky, North Carolina, and Virginia
—while generally being unaffected by the west-
ward wave from New England and New York.
Again, the proportion of urban population—30.6
per cent, in cities of only 4000 inhabitants (1900)
—is less than that of any other of the North-
west Territory .States. Of the 146.000 foreign
born, the Germans constitute about one-half.
The following shows the growth of population:
In 1800, 2517; 1820. 147.178: 1840. 685,866;
1860, 1.350.428; 1880. 1,978.301: 1890, 2.192,404;
1000. 2.516,462—males, 1,285,404: females, I,-

231.058: colored, 57,960. Indianapolis (the
capital) in 1900 had 169,164: Evansville, .59,-

007: Fort Warae. 45,115; Terre Haute, 36,673;
South Bend, 35,999.

The State has thirteen Representatives in the
National House of Representatives.

Rei.iciox. The Methodists from the pioneer
days to the present have been the leading denom-
ination, having more members in Indiana in pro-
portion to the total State membership of all

churches than in any other Northern State. In
recent years the Christian Church has had a phe-
nomenal growth. The Catholics are proportion-
ally weaker than in any other Northern common-
wealth. Altogether 55 different denominations
are represented. Besides those mentioned, the
most important are the Lutherans. Baptists,
Presb\-terians. United Brethren, and Friends.

EnrcATiox. In recent years the educational
status of Indiana has improved very rapidly.

The percentage of illiteracy for the age period of

ten years and over decreased from 7.5 per cent,

in 1880 to 4.6 per cent, in 1900. The percentage
of illiteracy of the colored population was 22.6.

In 1809 there was 73 per cent.' of all persons
between the ages of six and twenty-one enrolled
in the State schools, as against 71 per cent, in

1879, and the per cent, of attendance on the
basis of enrollment increased during the same
period from 61 per cent, to 76 per cent. This
increase is partially the result of the recent
compulsory' education laws, which compel chil-

dren between the ages of six and fourteen to at-

tend tlie full term of the local school. The aver-
age length of the school term increased from 132
days in 1879 to 152 in 1000. A State law now
requires a minimum term of six months, but there
is still a decided contrast between the average
length of the rural and the city schools. A care-

fully graded system is now universal throughout
the State, and through the agency of a compe-
tent corps of county superintendents an efficient

supervision of schools is effected. A serious prob-
lem has arisen in consequence of the very general
decrease in the attendance at the rural schools.
In 1899 there were 1848 schools having less than
15 pupils each. The solution of the problem is

being found in the abandonment of the small
schools and the transportation, of the pupils to
one centrally located school.

The greatest progress has been made in the
high-school system of the State. Township high
schools are now common. In 1899 there w-ere 717
high schools, with courses of from two to four
years in length, and 150 other schools in which
some high-school work was done. High schools
giving four-year courses and maintaining a cer-

tain standard of proficiency are granted commis-
sions upon the approval of the State Board of
Education. In the above year there were 156
commissioned high schools.

A considerable number of the teachers of the
State have received collegiate and normal-school
training. A more satisfactory .system of exam-
inations for teachers' certificates has been intro-

duced, extending the jurisdiction of the State
in the granting of certificates. At present life

licenses are granted by the State Board of Edu-
cation, as are also licenses for eight years and
for sixty months. State licenses are issued by
the State superintendent of public instruction
for periods ranging from si.xty to tw-elve months
in length, while the county superintendent is.sues

certificates for terms of from thirty-six to six
months. The State maintains a normal school
at Terre Haute, which in 1900 had an enrollment
of 1672. Among the private normal schools are
the Northern Indiana Normal School, at Val-
paraiso; the Tri-State Normal, at Angola;
Rochester Normal University, at Rochester; and
the Eastern Indiana Normal University, at
Muncie. In 1900 the total number of male
teachers was 7208: female, 8409.

The total expenditure for schools in 1900 was
$8,188,089, of which .$4,800,965 went to teachers
and superintendents. A comparative study of

the last few decades of the nineteenth century
shows that the rate of the State tax for common
schools is decreasing, necessitating heavier local

burdens, the sum raised by local taxes having
increased fourfold during that period ($2,542,552
in 1899). It is also found that the per capita
cost of education has greatly increased in the
rural districts and decreased in the cities. Indi-

ana has fortunately provided a large permanent
school i-.ind. amounting in 1900 to $10,359,959.
Of this .$2,467,655, called the Congressional Town-
ship Fund, was secured from the sale in each
township of the sixteenth section of land. The
remainder ($7,892,303). called the Common
School Fund, is composed of the county seminary
fund, saline fund, bank-tax fund, surplus-revenue
fund, and the sinking fund.

Higher education is provided by the State Uni-
versity at Bloomington, and technical instruction
by Purdue University at Lafayette. There are
numerous higher denominational institutions, in-

cluding De Pauw University ( Methodist 1, at
fJreencastle: Notre Dame University (Roman
Catholic), near South Bend: Indianapolis Uni-
versity (including Butler College, Christian) ;

Earlham College, at Richmond (Friends); Wa-
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bash Collopp, Crawftirdsvilli': Hanover roUo^e
(Presbyterian); and Franklin College (Bap-
tist). Vineennes I'niversity. at Vinii^nnes, and
Koso Polytechnic Institute, at Terre Haute, are
non-.iectarian.

C'ii\KiTABLE AND Pexal iNSTiTfTioxs. Indi-

ana has only recently hpjrun a serious study of

corrcitional and charitable pro)>lems. Fonnerly
the township trustees distributoil alms without
let or hindrance, the burden of which was borne
by the county. AI present the township bears the
expense of carinj; for ils own poor, outdoor relief

is discouraged, and uniform and detailcil reports

are made to county and Slate ollicers. .Judges of

the Circuit Court arc now authorizc<l to appoint
boards of county charity, whose niemlicrs are un-
salarii'd. The State has pursued a policy of plac-

ing children in families rather than ri'tainin";

Iheni in institutions, and all children not defec-

tives have been removed from the ]io(vr asylums.
In 1900 the number of children in orphans' homes
was 1G82. The former prison at .leH'cr^onville

has been transformed into a reformatory for first-

cfTense cases, and is conducted very iinich on the
'KIniira' plan. The State has a jiarolo law.

There is a State board of charities appoiiitcil by
the Governor, which has the power to investigate

and su|x>nise the charitable and correctional in-

stitutions of the State. Thcs*' institutions are
as follows; Hospitals for the insane at Richmond.
Logansport, Evansville, and Indianapolis; a
State Soldiers' Home, at Lafayette; .School for

the Deaf, Dumb, ami Ulind, at Indianapolis;
School for Feeble-Minded Youths, at Fort \VaJ^le;
Soldiers' Orphans' Home, at Knightstown: Girls'

Reform School, at Indianapolis; Boys' Reform
School, at Plainfield; Woman's Prison, at In-

diana|)o]is; State prison, at Michigan City; and
the State Reformatory, at .JefTersonville. Of
these, all but tlie State |)rison are under the con-

trol of non-partisan boards. The expenditure in-

curred by these institutions in inOO was .$I.f.48.-

455, of which $1,200,700 was for maintenance.
The earnings of the institutions for the same year
amounted to $132.4HO. The expenditure for out-

door relief for the year cniling in Octolier. 1000.

was .*'2O0.050, or only one-third as great as it

was in 1895. The numl>er of inmate^ (.'{090

in 1900) in the county poor asylums decreased

relative to the total population during the same
period. In 1900 the expenditure for gross main-
tenance of county poor asvlums amounted to

$34.1.40fi.

History. French trappers and fur-traders ap-
peared within the present limits of Indiana as

early probably as 11)79. It is certain that La
Salle, on nis way to the Illinois Indians, crossed

the northwestern part of the State by way of the
KankaUce in lOSO. The Miamis and Ouabachi
(or Wabash) Indians then occupied the region,

and welcomed the French, who built I-"ort Oua-
tanon, on the Wabash, in 1720, and Fort Vin-
eennes in 1727. The first permanent settlement
was founded in 17.34.35. by a number of families

who made their home in the neighborhood of

Fort Vineennes. The population increased slow-

ly: but. owing to the richness of the soil, the
inhabitants (French entirely, together with negro
and Indian slaves) enjoyed ease and great plenty.

The territory came into the possession of Eng-
land in 170.3. but the English occupation was too
brief to cfTect any ehansre in the people or the
laws. In 1778-79 George Rogers Clark (q.v.),

with a handful of men. wrested the country from
(Jreat Britain. Hostilities with the Indians,
cuntimiing from 1781 to 1795, .ilien a [K'nce was
concpiereil by tieneral Wayne, brought great dis-
tress \ipon the settlers at Vineennes. In May,
1800. the Indiana Territory was organized, com-
prising all that portion of the Northwest Terri-
tory lying w(st ami north of Ohio. .Michigan and
Illinois were subsc()ucntly .set off, ri'ducing Indi-
ana to its present extent. The capital was moved
from \'iiiceunes to Corydon in 181.3 and to In-

dianapolis in 1825. "in 1811 Gen. William
H. Harrison (q.v. (, at the head of a force of

regulars and militia, crushed the Indian tribes

under the brother of Tecumseh at the battle of

Tippecanoe (q.v.). When the war with England
broke out the Indians renewed hostilities, but
they were speedily subdued, and never more
troubled the settlers. As in the case of Illinois,

a large proportion of the immigrants into Indiana
came from the South, and before ISIG repeated
attempts were made to legalize slavery in the
Territory, in spite of the ordinance of 1787. In
18It>. the year of the State's ailmission into the

Inion, the question was dctinitely settleil against
slavery by the first coustit\ilional convention,
though a law proliil)iting negroes and nnitatlocs

from immigrating into the State remained in

force till after the Civil War. The growth of

the .State in wealth and population was accelerat-

ed greatly by the construction of the National
Road anil the Waljash and Erie canals. Wild
s|)ceulation in lanils and railroads led to a gen-

eral bankruptcy in 1837: but after 1846. when
a compromise with the public creditors was efTect-

ed. the economic and financial condition of the

.State improved steadily. Its prosperity since

the Civil War has been due in great nu'asure to

the discovery of extensive coal. iron, and gas
fields, and valuable deposits of building-stone, in

ditrercnt parts of the .State. Conditions have
lH?en monotonously peaceful, except for spas-

modic eruptions of mob violence, notably in the
years ISliO and 1SS8. and the disorders around
Hammond attending the great railway strike of

1S94. when strikers and Federal troops came into

confiict. As a result of the strike, a board of

labor commissioners was created in 1897, to act

as a permanent tribunal of arbitnition. In the

same year an anti-trust law and a factory-inspec-

tion law were passed, and primary education was
made compulsory. For more than twenty years
after 1878 the State balanced almost perfectly

between the two great political parties, vacillat-

ing, in State elections especially, from side to

side by minute majorities in a tot.al vole of several

hundred thousand. The opjiortiuiity for political

manipulation was correspondingly great, and in

national elections every device known to prac-

(ical politics was brought into play to gain
tile electoral vote of the State. Law-making was
carried on frequently in a partisan spirit, and it

was a favorite niann'uvre with the minority in

the T^egislature. Republican or Democrat, when-
ever it was hopelessly outnumbered on an im-

jiortant question, to resign in a body, so as to

prevent a quorum and thus block legislation.

In national elections the .State was Democratic
up to ISGO. excepting in the years 1830 and IS 10,

when it cast its vote for William H. Harrison,

the Whig candidate. It was Republican from
ISfiO to 1872. Democratic in 1870. 1884. and 1802,

and Republican again in 1880, 1888. 1896, and
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IDOO. The Governors, since its organization as a land occupied by them is not in the individual
Territory, have been as follows: members of the tribe, but in the nation as a

TEBBiTORiAL « hole, and it can be alienated only with the con-
WiUlam H. Harrison 1800-1811 sent of tlie Government. White" men may be-

&arSey::;::;:::::::::::::::::::::;:::::::;;:::::::::;::;;::;;l8w:M6 «^'V®
menibers of an Indian nation by adoption,

g.j^.jg and are then subject to tlie jurisdiction of the

Jynathan Jennings. Democrat-Republican, is1(;-1k22 tribal courts, although they still retain their
William Hendricks, •• " 1H2J-1H25 citizen.-^hip. Tlie Supreme Court has held that

NnarNoble.'^'
'" ''•

iSilis'iT "" ^'"''•'" '^""' ""'*'''" the jurisdiction of a
David Waliiioe. Wliig, issT-iMii tribe can become a citizen of the United States
.Samuel liinner.

• 1n4i>-im4:) onlv by naturalization. Bv an act of Congress,

jf,se',hA"wr;KM
»^'°?,""' }^,^J;:^L; however, passed in 1887. "it was provided that

Asiibel P. Wiliard! " l857-lBt;i Indians residing on lands allotted to them in
Henr.T .s. I.ane. Republican, 1861 severaltv should be considered as citizens of the

?o^"JuakT" " \^'^l l-'nited States without the formality of natural-

Tliomaa A. Hendricks. Democrat, 1K73-1S77 ization. The immediate effect of the act of '1887
James I). Williams,

.
1S77-188I ^as to confer citizen.ship upon 10.122 Indians to

i'saacVora?*''' SlCcra?."' 1-5 isso ^hom allotments had already been made under
Alrin P. Hove'y. Republican, lss;i-i«ii special laws and treaties. Every year from 1000
Ira J. Cha.se.

"

„ "' , {"'"i-^ii to 2000 Indians signify their desire of becom-
Caude Matthews, Democrat. lKa:)-l«97 . ...

i, 4. i
•H j. i tiu • ui «

James A. Mount. Republican. l,S9--ls(01 ing citizens by taking allotments. The right of

Winfleld T. Durbin, ' 1901- Indians to sue and be sued in both Federal and

Bibliography. Smith, Early Indiana Trials
State courts i.s well reco,sTiized, and they are fre-

a„d .•Sketches (Cincinnati, 18.58) ; Dillon, History nuently given the right of suffrage by the States

of Imliana (Indianapolis, 1859) ; Dunn. Indiana "^ '^''''^'^
^^J r^i*^"-

-^^''1^?"","^ *'"'! * ''^^

(Boston, 188S) : Foulke, Life of (Jlicer P. Morton ;Y%^-'V™?*?5 ,*" '^'^ °;'"^-''-??,*' }}"^"'"
T*^^*

'"

(Indianapolis, 1809)-. Ball. Sorthueslern In-
the Lnited States. TheCons.tution confers upon

diana (Chicago. 1900) ; Indiana Historical So-
Congi-ess the power to regulate commerce with

ciet^ PMicafions (Indianapolis, 1900 et seq.).
t'"' ^''-^'^n

"''f^'
/""i y."*'' t}'^ ^^^'^ 1^,1 the

_: '
r 1

common method of dealing with them was by
INDIANA. ( 1 ) A romance by George Sand ^^^^^y through the agencv of special commis-

(1832). and the name ot the heroine, a young gjoneVs. In that year, however, an act of Con-
Creole, Ignorant of the world and married to a g,ess abolished thi.s practice, and' placed under the
husband much older than herself. Her love is immediate control of Congress all commercial or
gained by Raymon, a man of leisure, who. when diplomatic intercourse with the Indians,
she yields to his ascendency, refuses to com- ^^^^ ^^ ^„^, i^,, j^ ,,^^ y^^ ^^^^
promise himself and repulses her offer After

^j^^ ^f ^^e Government to conclude treaties with
Raymon s marriage and the death of her bus- ^^^ j^jj^^^^ f„,. t,,^ <.,„tinction of their possessory
band, she becomes the wife of an English lover

^jgi^^ ^^ ^^^ ,„^j^ occupied by them and for theiV
The novel was written after the author had removal to certain territories specially set apart
separated from her husband and voices her in- f^^ their occupation. These lands "are known
dignation at the results of ill-assorted marriages. ^^ i„ji^„ reservations, the largest and most im-
Imliana, which was George Sands first novel, ^^^^ „f „.,,iph at the present time is the In-
had a great success from the social question in- dian Territory (q.y.). created in 1834. When-
volyed and the intense indiyiduality which the ^y^,. t,,^ ^-„n;.^ g^t^^ set^ ^ ^^ Inji,,,„ reser-
author put into her work. (2) A character in ..^tion. whether within the territorial limits of a
Steele s comedy. Thr Co„^c,o,<s Lorr-rs.

f,^^^^ ^^ „„t. it has full authority to protect the
INDIANA ASBURY UNIVERSITY. See Indians in their persons and property and to

De Pauw Vmveksity. provide for the punishment of all offenses com-
INDIAN AFFAIRS. The position of the In- mitted within the reservation. An Indian reser-

dian tribes within the limits of the United vation lying within the limits of a State is,

States is anomalous. Strictly speaking, they are however, subject to its jurisdiction also except
not a part of the body politic, but are regarded as so far as concerns the government and protection

'domestic dependent nations.' and are officially of the Indians themselves, unless otherwise pro-

spoken of as the 'wards' of the nation. So long vided by treaty with the Indians. While all ter-

as they maintain their trilial relations, their right ritory officially known as 'Indian country' is sub-

to regulate their domestic affairs has been geiier- jcct to the jurisdiction of the United States, and
ally conceded. Recently this right has been re- while it belongs to Congress to enact laws for

strieted by acts of Congress enlarging the juris- the regulation of intercourse of Indians with one
diction of the Federal courts in res|>eet to crimes another and with citizens of the United States,
committed by Indians. The tribes inhabiting the it is the policy of the Government to leave to the
Indian Territory, namely, the Cherokees. Chicka- Indians the regulation of their own domestic
saws. Choctaws. Creeks, and Seminoles. are offi- concerns as far as practicable. By acts of 1885
cially known as the 'five civilized trities.' They and 1890 Congress curtailed the jurisdiction of
have adopted the habits of civilized life and live the Indian tribal courts. By the act of 188.^ the
under well-ordered governments. Each nation has authority to administer their own criminal laws
its oiin popularly elected executive, legislature, among themselves, so far as certain enumerated
and judiciary. Tliey may enact such laws for the crimes committed by Indians are concerned, was
regulation of their internal affairs as do not con- withdrawn and vested in Territorial courts. By
flict with the Constitution and laws of the the act of 1890 the Federal courts were given ju-
Unitcd States, while the decisions of their courts risdiction of all civil cases in the Indian Territory
receive the same recognition as to faith and except those over which the tribal courts have
credit as those of the Territories. The title to exclusive jurisdiction, and over all eases of con-
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tract between Indians and citizens of the United

States, and all controversies between members

of dilVerent tribes, as well as certain otlicr cases

^i.cciallv enumerated. By Hie same act certain

laws of".\rkansas were e.\tvn.lcd over the Indian

Ucrritory. State courts bavc no jurisdiction over

oirenses'conimittod by tribal Indians upon a

reservation within the State.

It is the policy of the Inilcd States to exercise

ft "cneral supervision over the alTairs of the In-

dians and to protect them from the encroach-

ments of unscrupulous whiles, as well as from

the evil consequences of their own ifoiorance and

improvidence. -Maiiv statutes have been passed

bv Congress to prohibit huntinj; on their lands,

to prevent cutting timber from their lands, or

pasturing stock on them, to prevent the sale of

into.xicatinf; liquors to them. etc. Citizens of

the United States of good moral character are

permitted to trade with Indian tribes, upon giv-

in>' bonds. The power of appointing and licens-

ing Indian tradevs. as well as prescribing rules

concerning the kind, quantity, and prices of

goods to be sold, Ix'longs to the United States

t'ommissioner of Indian .Affairs. This ollicer is

further empowered to remove from Indian reser-

vations all persons found there contrary to law

or whose presence is deemed detrimental to the

peace and good order of the Indians.

Until 183-2 the supenision of Indian, affairs

was intrusted to a bureau in the War Depart-

ment. In that year Congress authorized the

President to appoint a commissioner charged

witli general su|)criiiten(lenic of Indian alTairs.

He has the direction of eight inspectors and a

large number of superintemlents. agents, teach-

ers, mechanics, etc. Since 1849 the business of

Indian affairs has constituted a bureau in the

Department of the interior. The most numer-

ous otlicials in the Indian service are the agents,

appointed by tlie Presi<lent for a term of four

years, who are required to give bonds. Their du-

ties are to superintend the intercourse among

Indians within their rcsi)ective agencies and to

execute the orders of the commissioner. .An im-

portant feature of the Indian service is the edu-

cational work. The President is empowered to

employ capable persons to instruct the Indians

in agriculture and to teach their children read-

ing, writing, and arithmetic. By an act of 1882

he was authorized to appoint an inspector of

Indian schools. The schools under Government

control arc the non-reservation training-schools

and the reservation boarding and day schools.

Besides these there are contract schools under the

supervision of religious associations which re-

ceive Government aid. By an act of Congress

passed in 1800, provision was made for field

matrons who organize sewing-schools, weekly

clubs, and Sabbath-schools among the Indians. In

189.3 more than 21.000 Indian children were re-

ceiving the l)enefits of education, about two-

thirds Ijeing enrolled in Government school-;. The

number of Indians occupying reservations is 134.-

476. The annual appropriation by Congress for

the Indian service usually exceeds $10,000,000.

The policy now being pursued by the Government

will result in the incorporation of all Indians in

the bodv politic as citizens. and with it the Indian

reservations will disappear, the individuality of

the Indian will be recognized, and the paternal

care and control now exercised by the United

States \vill cease.

Consult: Animal A'cyjorfs of the United Stateit

Commissioner of Imliun Affairi'; Weil, The Lcyal

Utatus of the liidiiin (New York, 1888).

IN'DIANAP'OLIS. The capital of Indiana

and its largcsl city, and the county-seat of .Marion

County . on \\ hite Kivir, in the centre of the State.

183 iniles southeast of Chicago and 111 miles

nortliwe>l of Cincinnati (Map: Indiana, C 3).

It lies 700 feet above s( alevel. in a broad, ndling

plain. The yuriouiiding region is rich in agri-

cultural and mineral resources, and in forest

trees of exceptional beauty. Large naluralgas

and oil lields are tributary to it. and near by

are coal lands 7000 square miles in extent. Be-

sides there are found in the vicinity of the

capital l)\iildingslime, marl. iron, and other min-

erals. WhoUv an inland city. Indianapolis relies

on railways for its commerce. Within .'JO miles

of the centre of population of the United States

for the past two decades, its location has made

it a great railw:iv icntre. Here terminate seven

divisTons of the I'-ig Koiir system, six divisions

of the Pennsylvania Kailroad, two divisions of

the Cincinnati, Indianapolis and Western Kail-

wav, the Lake Kric ;ind W <"^tern. and the Monon,

liesides ten interurban electric systems. The rail-

ways bring their passenger trains into a hand-

some union depot, and the interurban lines have

contracted to erect a large union terminal sta-

tion to cost over .$1,000,000. Kreight rassmg

Indianapolis is carried over a belt railway. 15'i

miles long. It encircles the city. The street-

railway sysleiu renresents an outlay of about

$9.000."000. with 12ri miles of tracks, and a park

(Fairview) containing '200 acres.

The city is noted for the beauty of its streets,

ranu'ing firm 40 to 120 feet in width, and shaded

mainly" by hard maples and elms, and crossing

at right angles. In the heart of the city i« a cir-

cular'~plaza."once known as 'the Governor's Circle,'

and now called Jlonument Place, from which

radiate four avenues to the four corners of the

eitv. The park svstein comprises 12.50 acres, anil

includes Biverside. extending for five niile^ along

both sides of White River: the Indiana Central

Canal and Fall Creek: Garfield, Brookside, -Mili-

tary. Saint Clair, and University parks, aiid

Woodruff Place. The most notable structure in

Indianapolis is the Soldiers and Sailors' Monu-

ment, designed bv Bruno Schmitz, of Berlin.

It was erected bv the State to commemorate

the part Indiana bore in the wars of the Union.

The monument is a shaft of stone and bron7.e

28.5 feet in height, surmounted by a figure of

Indiana Triumphant. .Vbout the base are alle-

gorical groups in stone representing war and

peace, and beneath these are two great fountains.

Near the monument are four subsidiary bronze

statues of Gen. fleorge Rogers Clark. Gen. W il-

liam Henrv Harrison. Gov. .James Whitcomb. and

Oliver Perry Morton. There is also a statue

of Schuvler" Colfax in University Park, and in

the Capitol grounds one of Thomas A. Hendruks.

\ large fund has been raised for a memorial to

Bcnj.iniin Harrison. The buihlings most worthy

of note are the Capitol. 492 by 18.5 feet, built of

Indiana limestone at a cost of $2,000,000; the

court house, citv hall. Federal arsenal, new post-

office (to cost $2..500.000). Chri.st Church. Manual

Training High School and some of the common-

school l)iiildlngs. Columbia Club. Commercial

Club, the Claypool Hotel, the Propylaeum, a worn-
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an's building devoted to literary and social pur-

poses, and, perhaps the finest of all, the public
library, with 100,000 volumes. Three of the
city's bridges possess more than ordinary beauty;
they span Fall Creek at Illinois and Meridian
streets and at Central Avenue, and are of stone.

Indianapolis is the seat of the University of

Indianapolis, with an academic department
known as Butler College, and departments of law,

medicine, and dentistri'. Here are also a Roman
Catholic theological seminary, a negro Baptist
college, a college under the control of the United
Brethren Church, the Heron Art Museum and
Art School, the .State institutions for the educa-
tion of the deaf and dumb and for the blind, a
number of medical, dental, and law schools, etc.

Public philanthropic institutions are numerous

—

a State reformatory for women, a State hospital
for the insane, and many smaller hospitals,

homes, and refuges for the sick and unfortunate.
The public-school system includes, besides com-
mon schools, an academic high school and a
manual-training high school, and a normal train-

ing-school. Its inventorv of assets amounts to
$:i.HllS.700: its indebtedness (.lulv 1. 1902),
$Si;s.OOO; its annual budget (1901), $934,337.
Although far inland, Indianapolis is a port of

entry and a point for the receipt and distribution
of foreign as well as domestic commerce. Its

chief articles of trade are grain and its products,
live stock, meats, and the output of it-s exteit-

sive manufactories—milling machinery, engines,

drugs, vehicles, furniture, bags, woolens, starch,

and terracotta.

The government of the city is vested in a
mayor, a council of twenty-one members (fifteen

elected by wards and six at large), and a police

judge, all chosen biennially. Appointments to

the subordinate administrative departments are
made by the Mayor. A school board of five,

elected by popular vote and serving four years,

governs an independent school corporation
through an educational executive, the superin-
tendent and a business executive (termed busi-

ness director) each serving four years. The
municipal budget (1901), including school ex-

pense, balances at about $2,700,000. the main
items being: For fire department, $194,000; for

police, $160,000; for parks, $100,947; for light,

$113,273; for public health, ,$,54.1i54; for water,
$90,000. The tax valuation of all property, at
perhaps three-fourths actual value, is $129,000,-

000, and the total debt of the city, exclusive
of school debts, is about .$2,300,000. Popula-
tion, in 1850, 8091; 1800. 18.011; 1870. 48,244;
1880. 75,050; 1890. 105.436; 1900, 169,164. The
population in 1900 included 17,100 foreign born
and 15.900 negroes.

Settled in 1819, Indianapolis received its name
in 1821, and became the capital on .January 1,

1825, the seat of government being removed from
Corydon. The opening of the first railroad in

the State from Madison, on tlic Ohio River, oc-

curred on October 1, 1847. and gave the little

town its first impetus. The growth since 1889,
when the introduction of natural gas revolution-

ized manufacture in Indiana, has been remark-
able. Here Henry Ward Beecher served as pas-

tor of the Second Presbyterian Church (1839 to

1847); Benjamin Harrison made Indianapolis

his home from 1856 until his death, in 1901.

Consult: InfUnnn Gazetteer (Indianapolis, 1849) ;

Nowland, Early Reminiscences of Indianapolis

(Imlianapolis, 1870); Sulgrove, History of In-
dianapolis and Marion County (Philadelphia,
1884).

INDIAN ARCHIPELAGO, iir'kl-pel'a-gO.

See ilALAY Abchipelago.

INDIAN ARMY. See Armies, section on
British Empire, and Ea.st India Akmy.
INDIAN ART. India cannot compete with

the peoples of Western Asia in the antiquity
of its existing monuments, largely because the
earliest constructions were of wood, as is shown
by the report of ilegasthenes, Greek Ambassador
of King Seleucus (c.300 B.C.) to the Court of
Pataliputra. who admired the vast halls of the
wooden palace of the Indian King, with their
gilded columns. Stone and brick came into use
C.250 B.C., under Asoka, and here Indian archi-
tectural history begins. It falls into three main
periods: (1) BtDDUiST (B.C. 300 to c.7O0 a.d. ),
in which architecture begins to decline in the
fifth century; (2) Xeo-Braiimanic, ruling alone,
in harmony with Buddhism in certain regions,
from a.d. 700 to 1000, and then dividing the field

with the (3) Mohammedax stj'le, which began
with the Afghan invasion in the early eleventh
century. Since the English conquest Indian
architecture has lost all vitality. There is no
unity in India under these periods or styles.

Local difl'erenccs are enormous. The two main
geographical divisions are North India, which
was the earlier to develop, and South India.

At the same time Indian art as a whole has a.

verj' characteristic style. It far excels in archi-

tecture at least the art of China and Japan, and
it governs the art of neighboring regions like

Tibet, Cambodia, Burma, and Siam, and islands
like .lava and Ceylon, which owe their civilization

to India.

ABCHITECTUKE.

In seeking to explain the origin of Indian archi-

tecture, some traces of Greek influence have been
found in the north, filtering through the Greek
Kingdom of Bactriana, and visible in early monu-
ments of Kabul and Kashmir in the Ghandara
monasteries of .Jamalgiri and Takht-i-bahi. and in

India proper at the Amravati Stupa ; but both
Egj'pt, and especially Assyria, exercised far more
fundamental influence, through the intermediary
of Persia, which was flourishing when Indian art
commenced. But whatever suggestions were re-

ceived, they ser\e but to bring out the originality

of Indian art, which stands at the antipodes of

Greece in its exaggeration of forms, its multipli-

cation of details, its love of complicated and
confused lines. At the beginning comparative
simplicity reigned, and it was not until long
after the Cliristian Era that the richness of de-

sign was reached which remained characteristic.

This was partly due to the use of brick, instead
of stone or marble, in nearly all open-air struc-

tures before the tenth centur}' A.n., which di-

minished the opjHirtunity for elaborate surface
ornamentation. The principal classes of monu-
ments are the ehaityas, or temples, the viharas,

or monasteries, and the stupas. or mound sanc-

tuaries. The temples are at first excavated in

the rock; not imtil the fifth century were any
built above ground (except that of Buddha
Gaya). to judge from remaining examples.

BiTiinnisr Pfrioi). Of the earliest monuments,
(hose of the Buddhist period, aside from the
memorial columns or lots (e.g. those of Asoka),
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the important works were sonip thirty rock-cut
templ«M iiiid aUoiit ii thousand moniistiTies. also

cut out of the niountainsiilo. Tlic teniplfs arc
largo, sinj^lo, oblong halls, diviiled into nave and
aisles by two rows of heavy cnluMins, approached
by a vestibule with an arilied fa(;ade, richly

car\ed, and having at the apsidal end a colossal

statue of lUiddha. There is a series of these

covering a jv^riod of nearly a thousaml years.

The earliest—at I'liaja—are the snuillesl and
simplest. At Karli i seiond century n.c.) the

nave has a stilted tunnel vault, and the heavy
columns are octagonal, witli bases and capitals

surmounted by elephants, making the interinr

somewhat resemble a dark, tunnel-vaulted French
Romanesijue church. Kven more impressive are

the largest cave temples at Ajanta and Ellora
(i].v.). where temples and monasteries are multi-

plied side by side in the face of the nnk. The
massive piers, the wonderfully varied souljitures,

and the frescoes at Ajanta are of s|)ecial interest.

TTie monasteries are more modest: they are often

grouped about these temples, and consist of a
large central hall, out of which ojien the indi-

vidual cells of the recluses, all cut out of the

rock. One of those at .\janta is 05 feet square,

and is supported by twenty pillars. The cells

are on two sides, the entrance porch at one end
and the sanctuary at the other, the whole being

richly earveil and painted. Tlie thini class, the

itiipas, or toprs. are great brick memorial mounds
of circular form. Thov were at first of domical
outline, surmounted by a little chapel or shrine,

and surrounded by a marble rail or balustrade
entered by four gates. The Bharhut stup.a

(c.150 B.C.) has been demolished, but that of

Sanchi is in splcmlid preservation. The Amra-
vati stupa is remarkable for its elaborate and
beaulifnl figured sc iiljitures. Finally, the only

temple built above ground during the Buddhist
period. Buddha Oaya (e.lOO n.c.l. is in the

form of a pyramid with square base, at the cor-

ners of which rise four small pyramids. It is

52 meters high, in nine .stories, and with three

inner superposed sanctuaries. Like all the other

early monuments, it is built of brick. Originally

it was surroun<led by a marble rail like the

slupas. The pyramidal form is exceptional in

the north at this period, tlmugh later it became
common in the scnitli. Kvjdently there is little

of constnutive value in this period, as Buddha
Gaya is the only example of the builders' art.

the rest being cut out of the mass or mere
mounds.
XEO-BRAnMAXic Period. The next period, the

Neo-Brahmanic, almost entirely abandons the

impressive rock-cut temples and monasteries, and
develops decorative details. Indian art. which
has hitherto been confined to the Xorth. spreads

not only southward, but far beyond the borders

of India, and had previously been carried to

China. The principal branch of this art is mis-

takenly called .Taina hy some authorities. Its

most interesting examples are perhaps in the

Province of Orissa. The southern school asserts

its independence. In the North the Brahman
temples consist of one or more rectangular halls

approached by porches and surmounted by cunM-
linear pyramids, while the temples of the South
are immense rectancrulnr inelosures entered

through pyramidal doorways of several stories.

Even now no true vaults are used in construction,

but spaces are covered by false vaults of over-

hanging courses, and ther" are no vast interiors

as there were in the earlier rock-cut temples.
The central halls of the monasterici l«'conic open
cloisters with their cells. A curious cla.ss of

buildings at Kllora slmws the transition to this

period from the Buildbisl, for they are in the
open instead of cut in the mountain; \ntl are
entirely hewn out- of the ro<'k instead of being
constructed. The XeoBrahmanic monuments
can be classified under five beails: (1) In the
Northeast, Orissa; (2) in Bundelkhund and Uaj-
putana; (3) in tiujarat ; (4) in the Central
Provinces; (5) in the South.
The style in Orissa, as it flourished for 700

or 800 years, differs from that of the Soutli in

having no storied towers or columnar halls or
liupiirnms. The numerous temples at Bhuva-
ncsHar are its highest expression. The tower of

the larger temple (c.OOO a.».) is 180 feet high,

and near it is the 'Black Pagoda,' whose superb
decoration marks a new era. Hut in general these

temples are small. They are built of stone, which
has entirely replaced brickwork in this region.

Much later (c.l200 a.d.) is the temple of Jaga-
math at Puri, which shows the absolute deca-

dence of tliis style.

Quite distinct is the contemporarj' school of

Rajputana, whose ruined city, Khajuraho, with
its several miles of ancient buildings, including

some forty temples, is unsurpassed in India. The
plan of these temples is more elaborate, being

made enuifonn by the projection of wings and
porches, and the elevation being elaborated hy
the grouping of many subordinate pyramids and
spires around the central i)yramid. Each temple
stands on a stone platform, and ordinarily meas-
ures about 40 meters in height and ,?."> meters in

width. Like the preceding, the remarkable tem-
ples at Owalior date from the tenth to the elev-

enth century. Decorative and figured sculpture
now spreads luxuriantly over every inch of sur-

face. Tlie interiors are small and dark, the sup-

ports heavy and broken, and the decoration of

the pyramiilal exterior has Iwconie the most
effective part of the style. The style of con-

temporary towers is shown by the rich examples
at Chittur. Perhaps the extreme of delicacy of

ilesign and minute care in execution appears in

tlie two tem])les of Mount .\bu (eleventh to

twelfth century), built entirely of while marble,

and each standing on a raised platform. The
carved inside surface of a dome in the earlier of

these temples (c.1030) is .a more astonishing

piece of work than the most elaborate English i

li.te-Gothic fan-vaulting. The use of false domes '

is an interesting feature of a whole group of

these temples, including those at Xagda recently

discovered.

Passing to the centre of India, we find few but
important works. The temples of Ellora (q.v.).

famo\is the world over, exemplify the fusion of

Buddhism and Brahmanism. There are about
thirty excavated in the rock over a distance of

two kilometers, during a period of abo\it three '

centuries (a.d. .500-800); others, again, as men-
tioned above, are cut in the rock above ground.
The earliest and greatest temple is that of Vis-

wakarma, 20 x 13 X 10 meters, divided into

three aisles by 38 pillars. The temple of In-

dra ic remarkably rich decoratively, hut less .so

than the Kailasa (see Elloba), whicli is largely

in the open (eighth century), cut out of a single

mass of rock, and one of the most fantastic and
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brilliant creations of Indian art. Another group
of subterranean temples is on the island of Ele-

phanta (qv.), dating approximately from the

eighth ccnturj-, and easily visited from Bombay.
The absorption of Buddhism by Brahmanism,
seen during its earlier stages at Ellora, is almost
complete at Elephanta, as shown by the sculp-

tures and ritual. Some of the colossal statues

are vorj' impressive.

In the South Buddhism never had a strong

hold, and its monuments begin after Jaina and
Bralimin supremacy. Here also are, however,

some subterranean rock-cut temples, the earliest

monuments in the region. There are two groups,

at Mahabalipur and at Badami. At the former
is a most iiiteresting series of small monolithic

temples in the open, similar to the Kailasa at

Ellora, and apparently the prototypes of the

later pagodas of the South. Both groups are

thouglit to belong to the sixth century A.n., and
are among the earliest known Brahmin temples.

The finest temple at Badami, though small—as

are all these monuments—is beautifully execut-

ed in every detail, and unusually s\Tnmetrical.

The sculpture is very profuse, particularly if

we consider their early date; but it is less riot-

ous than in the North. All these buildings are

better lighted than the earlier rock-cut temples,

which received light only through a big arched
opening over the entrance, while here the en-

tire facade is open.

There seems now to be a gap of about four

centuries in the art of the South, until we reach
the earliest pagodas. Pagoda architecture is

characteristic of this region. Its most striking

example is at Chidambaram. The plan is a
large rectangle about .500 X 400 meters, having
a gopitram at each cardinal point. These gopu-
rams are rectangular truncated ptTamids in sev-

eral stories ; the largest is about 50 meters high
and has seven stories. There is a large sacred

pond 100 X 60 meters, and the main temple has
a thousand columns and measures 103 X 60 X 13

meters. In contrast with the buildings of the

North is not only the enormous scale of such
monuments, and their elaborate accessories, but
also a radical difference in the proportions. The
piers are f.ir more slender and higher, with sim-
pler outlines, and the interior effects are better.

Even earlier is the pagoda at Tanjore (eleventh

century), with a great gopuram tnwer in fifteen

stories directly over the sanctuary; the HianJo-

jiam or temple of the sacred bull, an open colon-

naded shrine in three aisles, is a beautiful ex-

ample of delicate lofty proportions and wide in-

teriors. Another group of extremely sacred

pagodas—inaccessible to Europeans—is at Tri-

pctty; still another at Conjeveram.
But the greatest group in the entire South is

ai Vijanagara (q.v.), which has remained a
deserted city since 1505. Its monuments are com-
paratively late, dating mostly from the fifteenth

and sixteenth centuries, and they belong to the

culminating period of art in this region. The
great pagoda of Liva and the temple of Vitoba
illustrate the grandiose and monumental char-

acter of the buildings, although their taste is less

pure than that of previous centuries. Still later

is the great pagoda at Madura, an immense and
imposing composition (seventeenth century).
One of the best portions is the present Bazar or
'Puthu Mantapam,' 100 X 30 meters, with a
roof supported by an imposing avenue of 128

piers, mostly in the form of realistic monsters
and divinities, in a style much used in the South,

but never with such richness and life-like detail

as here.

In the matter of size and imposing composition
nothing equals the great pagoda of Srirangam,
one of the most gigantic edifices in the world.

In the construction of the great pagodas it was
the custom to make any a<iditions by throwing
out another concentric quadrangle, with its series

of gopuram pyramids, the original sanctuarj" re-

maining in the centre; and, peculiarly enough,
every time another quadrangle was erected its

gopurams were higher than the preceding, so

that the central gopurams ended by seeming in-

significant. At Srirangam successive rulers had
added to the original pagoda until there were
seven concentric rectangles, the outer one meas-
uring 880 X 700 meters. Aside from its size,

there is little merit in the structure, as it is

bare or poor in detail and design. As a whole
these Southern pagodas are the most impressive

buildings in India.

There is a region in the South, Mysore, which
remains an architectural mystery. Hardly
touched by explorers, it promises a rich and orig-

inal harN'cst, if we can judge from the temples of

the deserted cities of Baillur and Hullabid, won-
derful and delicate creations, showing a sense

of proportion and restraint unusual in India.

Buddhist Sttle ix Neighborixg Lands.
Passing now to outlying parts of India and
neighboring provinces, we find in the seques-

tered province of Nepal, between India and
Tibet, an archaic style that explains some of the

origins of Indian art and illustrates the connec-

tion with China. A first tvpe of monument is

that of the large circular domical stupas of earth

and brick, surrounded not by a balustrade, but

a simple plinth, and dedicated to Buddha. These

are the earliest (Sambimath. Buddnath). A
second and far commoner type is that of the

pagoda-like temples in brick and wood formed
of several stories of superposed roofs, each one

in retreat and raised at the comers, in perfect

analogy to Chinese monuments (Bhatgaon. Pa-

tan ) . A third type is that of stone temples of

quite a different style and of admirable design.

Chronologically all these buildings are late—not

more than two to five centuries old—but they

represent earlier types in a region that remained
in a prehistoric undeveloped condition. So the

class of pagoda-like temples of brick and stone

is of extreme interest. It is the same in Burma,
where many monasteries were built of wood or

brick, and forms of Babylonian origin are per-

petuated.
Of even greater architectural interest is Cam-

bodia, whose ruined cities have only recently been

discovered, with buildin>p; dating between 9.50 and
1350. Here brick construction and stonework
are very successfully combined. The ancient

capital. Angkor, has a superb series of temples,

particularly that of Nakhon Wat. It-s inclosure

measures about one mile each way. and the build-

ings are well composed. As in Southern India,

there is a large pond surrounded by courts, cor-

ridors, and temples. Grouped pyramids are used,

in stories of decreasing size. Monumental stair-

cases most effectively connect the buildings. The
sculpture is exceedingly rich, but is symmetric-
ally arransed. and the lines are not broken up,

but compose simply in a manner quite un-Indian.
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The Renaissance character of some of the orna-

mentation is startling, in quality of detail the
An^'kor buildings arc unsurpassed in India.

In .lava, also, there is an iiitcie.-ting olfshoot

of liuddhist art. Its chef-d'tt'UVic is the famous
Boro-Buddor (q.v.), built in the seventh century,

a perfect ejjitome of liuddhist art before its fall.

It is a stupa or dagoba in seven stories, ap-

proached by live processional piitlis, along which
are seventy-two small domes surmounting sepa-

rate dagobas which surround the central one.

Nothing like this remains in Northern India

among liuddhist monuments, so that for compari-
son one nuist go to liandara, in the Northwest, to

Jamalgiri and Takht-i-Uahi, which arc its proto-

types.

Still another little-explored region is the island

of Cevlon. which also contains a mass of liuddhist

monuments. The anciciil cajiital. Anuradhapura,
is unique among liuddhist cities in having a se-

ries of monuments ijluslrating tliis cult through-

out nearly a niilleiinium, it liaviiig lasted here

for centuries after lirahmanism had displaced it

on the mamland. There remain seven separate

stupas, with processional paths, as in Java. Two
of these stupas have three rows of high columns
surrounding the central mound, monoliths about
26 feet high, reminding of the columns of a Per-

sian palace. There is but little sc\ilpture used

in the decoration, and in some of it the lines of

hieratic animals give additional points of rc-

Bemblance to Western Asia.

Moii.\MMEn.\x Style. The superb Moham-
medan architecture of India is treated under
AIoii.vM.MKiiAN Art. It belongs to two stages

—

the Afghan and the Mongol. In some cases, as
at Ahmedabad, the fusion with pure Indian art

is so thorough as to leave only part of the

credit to imported ideas from Persia and Bagdad.
But at Delhi and liijapur the style is fundamen-
tally foreign.

DECORATIVE ART.S.

Oenkhal Character. The religious character

of Indian art is quite as prominent in other

branches as it is in architecture. A knowledge
of the intricacies of the Hindu pantheon is a
necessary prerequisite to the study of the sculp-

ture and painting, the pottery and even the lac-

quers, bronzei, and goldsmith work. There is lit-

tle iesthetic value to the rejiresentations of the

human figure in India : they interest in the mass,

as decoration: and for their subject, as illustra-

tive material for the study of Indian thought.

The endless repetition of the same theme in the

same monument is characteristic of its symbolic

use, as it is, indeed, of the Oriental spirit. This

impersonal character has favored the extraordi-

nary tenacity of tradition and continuity of

Btyie still to be observed in the various prov-

inces. This has been made possible by the heredi-

tary nature and continuous life and organization

of the different crafts, not only in the guilds of

the cities, but especially in the groups of arti-

sans which, organized as guilds, have for some
3000 years formed an integral part of the village

cominunities of India, supplying its inhabitants

by perpetual contract. TTie sumptuary arts fos-

tered by the aristocracy naturally flourished in

the cities and not in these village communities.

Although originality vanished centuries ago. no
ftmdamental damage had been inflicted on Indian

arts until under British rule the incongruous

architecture of Europe, the degrading methods

of machine manufactures came into fashion in

place of the native methods of hand work. This
tenacity makes it possible to study some of the
methods of antique art in modern India, because
the continuous overland trade during anti<|uily

and the Middle Ages kept India in constant re-

lations with Persia, Babyhmia, and Assyria,

E^ypt, and the late Hclliiiic Stales after Alex
ander's lime, and later with the Mohammedan
powers. The stepped temples of liaylonia, the

filigree gold jewelry of Ktruria and (ireece. the en-

ameled tiles of Persia, the products of the looms
of Mesopotamia, and, later, the arts of the Mo-
hammedans of Kgypt, .Syria, and Persia, were all

echoed in India, with greater or less purity. Yet
there was always enough of a transformation
to give an as|)ect of Hindu unity to whatever
was borrowed. Indian art has always been full

of .a character of its own. Its greatest suciesscs

lave been in its decorative work, both on a small
scale and in masses, and in the imposing com-
l^ositions of its architecture. Its failures are
due to a poor sense of form both in line and coni-

pcsition.

SciLiTiRE. The three centuries before and af-

ter the Christian Kra saw the development, under
Buddhist influence, of the most artistic sch(K>ls

of sculpture that India ever saw. In certain

parts of the North and Northwest, especially,

there are strong traces of Creek and Persian in-

fluences, as in several monuments of the region of

Peshawar. The famous Asoka edict-pillars and
the encircling marble rails of the Buddhist topes

of Bharhut. Buddha Cava, and Sanchi (Bhilsa),

all belong to the earliest stage (c.250-200 B.C.).

Somewhat later are the rich series of the Amra-
vati type and the sculptures of the earliest cave
temples of EUora, Kanheri. and Ajanta. The
Buddhist style was continued in Ceylon after it

had decayed on the mainland, as is shown at

Anuradhapura. Most of these sculptures can be

studied in the South Kensington Museum (Lon-

don) or the Indian Museum (Calcutta), and in

the British Museum and the Madras JIuseum.

The subordination of sculpture to architecture is

evident even at this early period: the human fjg

lire, though used in colossal siz.e in statues and
high reliefs, especially in representations of Bud-
dha, is usually in rather minute proportions, and

in confused and intricate compositions. Line upon

line of reliefs are superposed, in which architer

tural detail and decorative design play an impor-

tant part. The rock-cut figures of the caves arc

hardly as delicate as the earlier sculptures of

the rails or the later work on the open-air

temples. Tlie almost classic .style of Mutlra, of

which echoes even survive at Amravati, is gradu

ally replaced by one given to grotesque and exag

geraled forms: the female figtirc especially is

treated with undue emphasis. No ideal types

were created. The prevalent realism expressed

itself more successfully in animal forms, which

were plentifully interwoven with human and

decorative motifs.

After the decay of Buddhist art, sculpture did

not revive till the .Jaina period of the eleventh

centur>', whose temples at Gwalior, Mount Abu,

and Khn juraho show the existence of a style of

exquisite delicacy and profuse richness. Every

Iiart of the surface of the temples at Mount Abu,

b(;th within and without, is carved, and the later

style of Hindu sculptures finds here its proto-

tjTpe. Horizontal lines are emphasized: decora-
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tive design is given more importance than purely

figured compositions. Then and even earlier the

art of sculpture received great development in

outlying regions, in Kashmir, Tibet, and the

French sphere of iuHuence. There probably

never existed a style of art in which sculptured

ornament was so profuse as in the art of India

and its neighbors. A second decadence came with
the Mohammedan conquest : decorative de-ijgn

still flourished, but the Moslem dislike for tlie

portrayal of the figure had its efTect. Hindu
traditions, however, were stronger than the Mo-
hammedan belief: the recent sculpture of Delhi,

Bombay, and Madras is directly derived from the

eleventh century style through intermediary
stages. !Martand and Avantipore in Kashmir,
Madura, Ellora, Puri, and Khajuraho contain

the foremost works of the old Hindu school.

Cole's Catalogue to the Objects of Indian Art
in the fSouth Kensington Museum (London. 1874)
gives a good classification of the sculptures,

which are also described in Fergusson's works,
and in special monographs and volumes . of the

Cfovernment surveys and ^eports. The three

divisions of the Brahman style—Dravidian, C'ha-

lukyan, and Indo-Aryan—all afforded great scope
ior sculpture by the elaborate plans and colossal

proportions of their sacred buildings. The most
extensive and magnificent sculptured effects in

the Dravidian style are found at the temple of

liameswaram, in the Chalukyan style (with
^reat prevalence of animal and bird friezes)

at that of HuUabid, in the Indo-Aryan (Hindu)
at Bhuvaneshwar.
The lack of festhetie qualities in composition

and form, which prevented monumental sculpture
from reaching a high level of achievement, was
not noticeable in the smaller branches of sculp-

ture, such as carving in wood, marble, soapstone,

and ivory, metal-work, clay figurines, as well as

inlaying and enameling. The naturalism and ex-

quisite detail here appear to advantage. Work
in black wood, ebony and sandalwood is still car-

ried on in many villages, for small objects, and in

teakwood for the details of house decoration.

Carved ivoiy is as popular as in China and
Japan, both for statuettes and for reliefs of re-

ligious and genre scenes, hunts, animals, and
hirds.

Painting. There is not the same continuity

iu the use of painting as in the other larger arts.

The developed Buddhist art of the period after

Christ appears to have used wall-painting on
a monumental scale, as in the caves of Ajanta
and Bagh in Malwa, but then, as well as later,

the impulse came from abroad, usually from Per-

sia. At later times painting w-as spasmodically
employed and l>ecame popular in the decoration
of scul])ture. Th? identification of the numerous
gods by means of their s>anhols or emblems, and
the emblematic use of different colors in their

dress, made ?olor an essential element in statu-

ary and relief work. The Mohammedans intro-

duced the illumination of manuscripts from Per-

sia, and later still miniature painting became
popjilar, especially at Delhi. The i^hnh Jehan
Xameh and others in the Royal Library at Wind-
sor, and the Life of Timur. beloncing to Earl
Amherst, are beautiful examples of illuminations.

Jewelry. Of all the smaller arts in India,

jewelry is the most universally interesting and
heautiful. In it we see suirivals of early and
late Etruscan, Greek, and Asiatic forms, un-

doubtedly descended froin imported originals.

The techniques of filigree and granular work, only
recently rediscovered in Europe after - antique
models, never were lost in India. There are at
least three very primitive types of jewelry: (1)
The heavy gold wire twisted into collars, girdles,

bracelets, anklets, and necklaces, used originally

throughout India; (2) the chopped gold style

made of flat or cubic pieces, strung together, and
either solid or hollow, all of general use, but now-

most popular in Gujarat; (3) the Hat beaten
silver tyjie of many primitive tribes, similar to

early Celtic work. There evidently is great sim-
ilarity between the Indian races and the Etrus-
cans in the profusion of jewelry that was always
worn, as is evident from the earliest literature,

such as the Rig-Veda; and the sculptures show
that its forms have remained unaltered for over

two thousand years. The present schools are

those of Ahmedabad, with its archaic style; of

Mysore, Vizianagram, and other towns, in thin-

nest pieces of beaten gold ; of Kashmir and the

Punjab, for the use of gems and enamels in rich-

est but always tasteful variety; of Sindh and
Beluchistan, similar but more solid and severe;

of Oudh, formerly centred in Lucknow. similar to

that of Delhi and Lahore; of Cuttack in Orissa,

famous for silver filigree work ; and a multitude
of minor centres, like Dacca and Dinajpur in Ben-
gal, the work of the last-mentioned place being

extremely primitive. The Parsis of Bombay
long held on to antique Persian forms, and the

South used mythological subjects. The school

of Trichinopoly, with very rich chains, necklaces,

and bracelets, has long been a favorite one with
Europeans. In fine, India has sounded every

extreme and form of jewelry, from the most
simple and primitive to the richest. See Jew-
elry.

Pottery. Even more than jewelry the pottery

of India, especially in its unglazed varieties, pre-

serves the ancient forms shown in the early sculp-

ti res and paintings. The potters of the villages

1 ave never changed these forms since very early

times. L^nglazed pottery has Ijeen made every-

where in India, and still survives quite generally,

especially in the Punjab. Decorative pottery for

commercial purposes, painted, gilt, glazed, or

even pierced, is made in speci.il varieties in dif-

ferent provinces: for instance, the gilt pottery at

Amroha. the black and silvery ware at Azira-

ghar, whose meretricious art is in great contrast

to the simply beautiful glazed ware of Sindh, of

Madura, and of the Punjab. The special pre-

eminence of the best Indian pottery has always
been the strict subordination of color and orna-

ment to form and the conventionalizing and
lepetition of natural fnniis in the decoration.

Tlie glazed ware of these three scIkmjIs only is

worthy of standing beside the beautiful primitive

unglazed pottery. Their knop and flower pat-

terns, and other favorite floral designs, imitate

classic and even As,syrian, Persian, and Egyptian
originals; the shapes of the vases are also those

of antique examples found in Oriental. Etruscan,

and Greek tombs. The turquoise blue, golden

brown, dark green, or purple colors are the most
beautiful. The exquisite color tones and combi-

nations can be studied even better in the glazed

tiles which came into fashion with the Moham-
niedan conquest after the eleventh century. These
encaustic tiles, when used to cover large wall
spaces, or even entire buildings such as mosques,
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produce an unparallolcd cfToct of splendor. Here
especially is I'ersian inlluenco preduniinant. Tlio

])otter was also the ima-.'fiiiaki'r, prodminj; in-

numerable painted ilay lif.'uiines, mainly nf the

gods, to lie worshiped in families and shrines.

Mktal-Work. Among the branches of artistic

metal-work that of the arms and equipment of

the srcat chieftains is prominent. Tlie ISuddhist,

Hindu, and Jaina sculptures show liow antique

are many of the forms still in recent use, but of

actual works that are preserved the finest dn not

date back of the great .Mahratta warriors. There
are two main schools, the ]Iin<lu and the Persian.

The Punjab and Kajputana were among the main
centres of the art. .-V com|)aris<)n of the tliree

gieat schools of tlie mediicval Orient shows that

the most delicate and simple was the .-Vrab, with

its fine filigree work; richer and more highly c<d-

ored was the Persian with its damaskeening,
enameling, and carving: but richest of all was
the Indian, which indeed sinned, jK-rliaps, liv

excess of decoration, breaking the outlines and
color s(heme by high relief, hammered and cut

poldwork, and a multitude of gems. The collec-

tion of King Edward has the finest examples of

damaskeened suits, of crusading blades carved in

relief, and of early matchlocks. The use of

carved ivory often gives added brilliancy. Dia-

monds, rubies, and emeralds are the principal

stones used, and the designs are largely floral.

The collection of the India Museum ranks next

to that of King Edward. Of the chieftains'

swords valued as heirlooms and State possessions

the finest .ire those of Swaji, Sultan Chand, and
Polygar Katabomma Xaik.

Damaskeening in gold and silver wire is a

process probably imported during the Middle
Ages into India from Persia and Syria. It is

practiced in Kashmir, the Punjab, and the

Xizam's dominions, though originally of wider
i;se. The ornamentation is in floral patterns,

either naturalistic (Bider) or conventional

(Purniab). The boxes, bowls, vases, and caskets

with this decoration often equal the best Moham-
n'.edan work of Egv-pt and Persia, and are among
the most harmonious of Indian industrial works
for form and wellcomposcd ornament. The re-

lief work in metal is less chaste and admirable,

whether in brass, copper-gilt, bronze, or the prc-

cioiis metals, where the high relief technique and
human and animal figures are often used. The
gold and gilt work, however, is nsuall.v exquisite.

The oldest examples are Hud<lhist pieces found

in the Punjab and Afghanistan with Greco-

Roman characteristics. The later work in chased

parcel-gilt and gold sometimes pierced, especially

that of Kashmir, is beautiful in shape, the gold

being often given a ruddy hue or olive-brown.

Lucknow, Dacca. Cutch. and Gujarat have been

famous goldsmith centres.

Images or idols of gold and silver, brass and
copper, or of an elaborate alloy, have always
been profusely )i«ed in private houses for wor-

ship. Some are of gold, as those of Krishna and
Saraswat; others of silver, as those of Shitala;

others of copper, such as those of Surj'a and the

serpent Xaga. The larger figures are always cast

and finished by hand.
E^"A^rEL. The art of enameling in cliampleri

is still practiced in greatest perfection at .Jaipur

in Rajputana, tmique for the beauty of its ruby

reds, coral reds, emerald greens, and tiirquoise

and sapphire blues. Somewhat less perfect are

the products of the schools of Lucknow, Benares,
and Lahore. Indian enamels arc combined re-

markably with precious stones. Transparent
enamels are used with success, and Bomctimes a
thin plate of gold cut in elaborate scenes of fig-

ures and ornamentation and etched with a graver
is su|)erposed over an enamel ground melted on
a gold back.

WovE.N Fakbics. The brocades, embroideries,
woven tissues, laces, tiipestries, and tlic like, hO
long one of the greatest prides nf India, have suf-

fered more than any other branch of art industry.

The most sumptuous brocades eome fruni .\hnir-

dabad. Benares, and Jlurshidabad. The gold em-
broidered velvets for state canopies, hnusing-.

and caparisons are especially rich. But their de-

signs are not as purely Oriental a.s are those of

the appliquf-work on cloth and the early rugs
and carpets with their Persian compositions of

birds and animals. The jail industry and the

so-called schools of industry have done even mure
than the rush orders from Euroiie to degrade the

quality^—both material and artistic—of India

carpets.

liini.ioGRAPnr. An excellent general view of

Indian art is given by Le Bon, Lcs civilinalioiii

dr. I'lndc (Paris, 1887). For architecture, con-

sult: Lcs monuments dc I'hide (Paris, 189.3), by
the same author: Fergusson, Hislori/ of Indian
and Eastern Architecture (London, 18!>!l)

: Fer-

g\isson and Burgess, Cave Temples of India (ib.,

1880) ; ArehwiAoiiieal .S'l/rici/ of India, pulili-lied

by the Government (ib.. 1874-1001). Sculpture

is well analyzed by Captain Cole, Catalogue to

the Objects of Indian Art in South Kensinqlon
Museum (London, 1874) ; Birdwood. The Indus-

trial Arts of India (London, 1880), is the best

authority on the minor arts. For the jewelr.v, see

Baden-Powell. Maniifaclurcs and Arts of the I'un-

j,ih (Lahore. 1872).

INDIANA UNIVERSITY. A coeducational
institution of Jearning, situated at Bloomington,

Ind. It was founded in 1820 as Indiana Semi-

nary, and was rechartered as a university in

18.38. The university is an integral part of the

State public school system, and admits pupils

from commissioned high schools without exami-

nation. It maintains a professional school of

law, and confers the degrees of bachelor of arts,

bachelor of laws, master of arts, and doctor of

philosophy. Xo honorary degrees are conferred.

Tlie university has a biological station on Winona
Lake. The summer school, formerly privately

conducted, is now a part nf the university. Tlie

elective system was introduced in ISS.i. In 1902

the faculty numbered 70. and the attendance was
1334, including 104 in the law school. .\t the

same time the university had grounds and build-

ings valued at $400,000. an endowment fund of

SCOO.OOO, and an annual income of $165,000. The
library contains 43.000 volumes. ,

INDIAN BADGER, Buffalo, etc. See Bad-
GEit; Bril'Al.O: etc.

INDIAN BIBLE. .\n Algonquin version of
,

the Bible made by .Tohn Eliot (1661-63). This

translation was the earliest version of the Bible

to appear in America.

INDIAN CORN. Sec Maize.

INDIAN CRESS. See Tbop.eoi.T'M.

INDIAN EMPEROR. The. or. The Cox-

quest OF Mexico by the Spaniaeds. A tragedy
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by Dryden, successfully produced in 1605. It

forms a sequel to the Indian Queen.

INDIAN FIG. See Pricki-y Peak.

INDIAN FIRE. A bright white signal fire,

consisting uf a mixture of potassium nitrate 24
parts, sulpiiur 7 parts, :ind arsenic disulphide 2
parts.

INDIAN HEAD. The highest point of the
Palisades oi llie Hudson, opposite Hastings, so

called from its resemblance to the features of a
liuman being.

INDIAN HEMP. A very strong bast fibre

obtaiiR'd fruiii llu' [lerennial herb Apocynuni can-

nabinum, and used liy the American Indians for

weaving and for cards and nets. It is also some-
times called Canada hemp.

INDIAN LANGUAGES. Tlie languages of

India are both numerous and important. Cust in

his book on the Modern Languages of the East
Indies (London, 1878) enumerates nearly two
hundred and fifty Indian languages, and some
three hiondred dialects. Of Ihese languages divi-

sions are : First, the gioup of Arsan tongues
spoken throughout the entire northern half and
central portion of India ; second, the imrelated
Dravidian group (q.v.) in the south; third, the

Kolarian languages scattered here and there in

Central Hindustan ; fourth, the Tiljeto-Burmese
family of non-Aryan tongues, distributed over the
vast area which the name implies ; fifth, the

Khari, an isolated language near Bhutafi. To
these may be added likewise two Indo-Chinese
spoken families, namely, the Thai, under which
comes the Siamese, and the Mon-Annam family,

which takes in the Cambodian and Annamite. It

may furthermore be stated, for completeness, that
the languages of the great Malayan family spoken
in Sumatra. Java. Borneo, and the Celebes, and
even in the Philippines, have certain Indian
affinities or show the influence of the various
tongues of India.

The Aryan group of languages in India has
preeminence alike for the number and the char-

acter of the people that speak those dialects, and
for the genius of the languages themselves, as
well as for the long historical development of

this branch, and for the literature attached to it.

In point of time the Aryan division of Indian
tongues covers a period of culture extending from
at least a thousand years before the Christmn
Era down to the present time. Broadly viewed,

these periods may be recognized in the historj- of

this division of dialects: (1) Old Indian, com-
prising the earliest Vedic dialect and the historic

form of the speech known as Sanskrit (q.v.) ;

(2) Middle Indian, which embraces Prakrit
(q.v.) and Pali (q.v.). both of which are de-

scended rather from the Vedic dialect, or its kin,

than from the classical Sanskrit: (.3) Xcir In-

dian, including the modern vernaculars of the

more cultivated peoples of Hindustan. The gen-

fral characteristics of the Vedic idiom, together
with certain peculiarities of the epic speech, and
the classical development of the language, will

be found in the article on S.\>"SKKIT L.\n-

GUAGE. Under the Middle Indian or Prakrit
group are comprised the Maharashtri dialect, or
Prakrit par excellence, with its .Taina varieties,

likewise the Magadhi or Ardha-Magadhi, the Sau-
raseni. which is found in the dramas, the Apa-
bhraniia and the Paiiaci. The New India group,

geographically arranged, 4akes in the vernaculars

of Assam, Xepal, and Kashmir (the latter called

Elasmiri), also Uriya, Bengali, Behari, Hindi, the

dialects of the Punjab and of Sindh, likewise

Gujarati, Marathi, the Singhalese of Ceylon,

Maldive, and Gypsy.

BiBLlOGEAPUY. The standard work on the
Arj'an languages of India is Grierson, Linguistic
Survey of India (Calcutta, 1898). Consult
also: Beames, Comparative Grammar of the Mod-
ern Languages of India (.3 vols., London, 1872-

79) ; Cust, Modern Languages of the East Indies

(London, 1878) ; and for the phonologj'. Gray,
Indo-Iranian Phonology, ivith special reference to

the Middle and New Indo-Iranian Languages
(New York, 1902).

INDIAN MADDER. See Chat Root.

INDIAN-MEAL MOTH. One of the most
familiar niotlis {Plodia interpunclella) that in-

fest the cereals, Indian meal, dried yeast-cakes,

and dried fruits, nuts, etc. The motli has wings
which are reddish brown on the outer two-thirds

and dirty whitish gray on the inner third. It

has a wing expanse of rather more than lialf an
inch. The larva is white, brownish-headed, and
worm-like. It spins silken tubes through the

substance on which it is feeding, and its excre-

ment and portions of the food adhere to this web.

INDIAN MILLET. A term applied to cer-

tain non-saccharine sorghums. See Mu-LET.

INDIAN MUSIC. The music of the aborigi-

nes of Xorth America, although never reduced
by them to a written science, is nevertheless

marked by distinct racial characteristics. Of the

greatest importance to the Indian musician was
the emotion to l>e expressed; to this everything
was subordinated. As .a result the Indian songs
can be divided into certain stereotyped classes

(such as burial, love, war-songs), in each of

which the similarity of the different melodies is

most marked. This monotonous character of

their tunes is an outgrowth of the very elements
«hich among civilized peoples have been skillfully

blended to produce original and unusual effects;

for preeminent in Indian music are complicated
rhythms (many of them as intricate as those

of Schumann and Chopin) and a frequent use of

syncopation. When it is remembered that they
had no strict forms to restrain them, it will be
seen how these two strong elements came in time
to dominate and confine their whole musical sys-

tem. The strictly technical side of Indian music
is of less interest. Their scale, like the Chinese,
Hindu, etc., consisted of five tones, and was. for

the most part, major; their melodies generally
ran from the top of the scale to the bottom

;

their conception of time was very exact ; but they
had no part-singing; no way of determining
pitch, and consequently no vniiversal key. Of
most interest to the cultured musician are the
wonderful transitions which we find ever>^vhere
throughout the native songs. The smoothness
and rapidity of their changes from key to key
are unsurpassed even in European music. The
Indians had a sense of harmony, but. owing to
the crudity of their musical science, it was never
developed. Only by the use of wooden drums,
toned to different pitches, did they get a sort
of crude bass. Besides the drums their instru-
ments consisted merely of a flute (with a scale

of seven notes), a whistle (with a scale of five
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notes), and a rattle, made of dry gourds, loaded

with sand or |k'IpI>I('<.

INDIAN MUTINY, or Sepoy Kebeluon.
See iiiiiK-r I.nuia.

INDIAN MYTHOLOGY. The mythology of

India as found in the aniient hymns of the \ ida

deserves especial consideration, becaus*,- it rep-

resents an earlier state of thought with regard

to mythological subjects than is found in any
other' literary monument of the Indo-tiernianic

peoples. The development of Hindu mythology
down to the present is furthermore of interest

because of the chance it gives for a long histori-

cal perspective. Attractive parallels may like-

wise be drawn between the oldest mythological

figures of India and those in the pantheon of

Greece and Rome, like Father Heaven and Jloth-

er Earth (Skt. Ui/Oiiri I'ilcr. I'rthivi MOInr, Ck.

2ei>5 iraTi)p, Lat. Jupiter), but they are often er-

roneous, dangerous, or misleading. Despite, for

example, the recognized possibility of kinship

by reason of common Aryan or lndo-(;ermanic

unity, such etymological equations as those be-

tween Lat. Uranus, Gk. Oipavoi, 'Heaven,' and
Sanskrit Yaruna, in Indian mythology, or again

between Klvravpot and (landharva, or the fire-

myth of Prometheus in connection with Skt.

pramanthana, the rubbing stick used 'in kindling

fire, break down or become uncertain under the

searching light of keen linguistic criticism.

Nevertheless, such comparisons are always in-

teresting, and they are often instructive as show-

ing how myths may develop independently or on
grounds remotely associated or even disccta-

nected. The niythologj' of India frequently helps

to throw much light on such subjects. Mj'ths

abound in the I'ijiVrdu : they are the outgrowth
of personifications of the powers of nature and
meteorological phenomena. (See Agm ; I.ndr.\;

Mari't; Mitra; Soma; .SrRTA; U.siiA.s; Vayu;
Yama. ) In later Hindu mrthologj' the gods of

the old regime gradually become replaced by the

great Hindu trinity or triad, Brahma, Vishnu,

and Siva, with all the beliefs and notions
associated with each of these names. The
later pantheon is occupied likewise by a band
of minor deities, godlings or demigods, like

Ganesa, Kartikeya, Kubera. and the goddesses

Durga, Lakshnii, and Sarasvati. (See the arti-

cles under these names.) India of all ages has

known also many myths, legends, or fables con-

nected with the stars and planets, with sacred

rivers, streams, and trees, birds, and animals.

Consult: Wilkins. Hindu Mi/tholoft;/ (London,

1900) ; Dawson. Dirtioiinrii of Hindu Mytholoiiy

and Religion (Ixindon. 1879) ; Macdonell, ''Vedic

llytholog^-." in Biihler, Grundriss der indo-ari-

schoi Philologie und Altertumskunde (Strass-

burg, 1S9").

INDIAN OCEAN. One of the five grand
divisions of the hydrosphere, bounded on the

west by Africa and the 20th meridian east of

Greenwich (running through Cape .\gulhas. the

southern extremity of Africa), on the north by
Asia, on the east by the East Indian .\rchipelago,

Australia, and the 147th meridian (running
through the southern extremity of Tasmania)
(Map: World, Eastern Hemisphere. K 2S). The
southern houndarj' is in an indefinite way as-

sumed to be approximately the Antarctic Circle,

although many geographers prefer to call what
is south of latitude 40° S. the Southern Ocean.

In its broader sense it covers about 27,.500.000

square miles. Gradually narrowing from south
to north, the Indian Ocean forks at Caj* Comorin
into the Bay of Bengal on the east, and the Ara-
bian Sea on the west, the latter again branch-

ing oil' into two arms, the Persian Gulf and the

Bed Sea, which reach respectively the mouth
of the Euphrates-Tigris and the neighbor-

hood of the Jleditcrranean. These limitations

exclude the waters of the Indian .Vrchipelago, as

belonging rather to the I'acilic Ocean. From
Africa it receives tlie waters of the Limpopo and
the Zambezi, and from .Vsia those of the Irra-

waddy, Brahmaputra, Ganges, Indus, and the

.Shat-el-.Arab. It contains numerous islands,

chiefly confined to the northern and western re-

gions. Of these JIadagascar and Ceylon are the

only ones of considerable magnitude, the others

being mostly small grou])s of volcanic or coral

formation, the volcanic islands being usually sur-

rounded by coral reefs.

The greatest depth of the Indian Oqean is

found in the northeastern part, where, close to

the soutlieast of Java, soundings have beon made
of 20,.'{40 feet, and a considerable basin of nearly

this average depth lies to the northwest of

the Australian continent. .\n elevated ridge run

ning along the 40th parallel has an average

depth of 12,000 feet. Krihnmel estimates the

average dei>tli of the ocean to be 10.970 feet.

The surface temperature of this ocean is higher

than that of the others, the mean temperature
of the northern portion being considerably over
80°, while the bottom temperature, falling Ix--

low 40° at the equator, indicates an undercur-

rent of cold water from the Antarctic r<'gion.

The currents of the Indian Ocean depend to a
great extent on the winds. North of the equator

they reverse their direction with the annual
change of the northeast trade wind to the south-

west monsoon, while under the equatorial calm
belt the equatorial countercurrent flows eastward.

South of the equator, imder the southeast trade

win<ls a current flows west, bending south along
the coast of Africa thnnigh the Mozambique
Channel, and meeting the Atlantic westward
current at the Ca])e, where it is turned back
to the east toward the south coast of .\ustralia.

The winds over tlie Indian Oi'ean are, as a
rule, gentle, with frequent protracted calms,
though hurricanes occur occasionally. Tliis <x>ean

was the first to find a place in the history of

commerce. As a commercial channel it virtually

maintained its superiority <Iuring two thousand
years, being habitually traversed in a direct

line between Arabia and Hindustan, while coast-

ing voyages alone were known in the Atlantic.

This comparatively bold navigation of the In-

dian Ocean was suggested and facilitated by the

periodic;illy alternating monsoons of the north-

ern )iart.

INDIAN OIL TREE. See Butter-Tree.

IN'DIANO'LA. A city and the county-seat

of Warren County, Iowa, 18 miles .south of Des
Moines, on the Chicago. Rock Island and Pacific,

and the Chicago, Burlington and Quincy rail-

roads (Alap: Iowa, D .3). It controls a large

trade in grain, butter, eggs, live stock, fruit, and
vegetables. The city has a public library and
Simpson College (Methodist Epi.scopal), opened
in 1S67. The electric-light plant is owned by the

nmnicipalitv. Population, in 1890, 2254; in

1900, 3261."



INDIAN PEOPLES. 571 INDIAN PEOPLES.

INDIAN PEOPLES. For the anthropologist

India ih> of reuuirkable interest. On its .soil may
still be met all grades of culture, from the

savagery of hill and swamp to the urban civili-

zation bom of river and plain, and all forms of

human social aggregates, from the primitive

family group or elan to the foreign-ruled prov-

inces with their magnificent and lu.xuriuus capi-

tals. Here all forms of agriculture are to be

found, from the burned-over forest plot to the ter-

raced hillside of the north; in the west and south

the utilization of the desert by canals and tanks;

all varieties of human dwellings, from the primi-

tive abode in tree and cave to magnificent palaces

and temples; all forms of human government,
from the primitive democracy and tribal anarchy
to organized despotism of the civilized sort; all

kinds of marriage, from polygamy to the strictest

monogamy, and all varieties of both these sys-

tems, and of polj-andry as well ; as well as all

forms of religion from the crudest animism and
Shamanism to the agnosticism of certain develop-

ments of Buddhism. All these things have been
invented, exploited, modified, improved, or de-

graded by members of the black, the brown, the

yellow, and the white races of man for many
thousands of years ; so that nowhere else in the

world have so many millions of human beings

done so many things at so many times in so

many waj's as in India. Remains of the indus-

try of Paleolitliie man have been found almost
•everywhere throughout the peninsula, which
makes India seem almost as old as the race of

man itself. By far the most important peoples

of India belong to the Aryan stock. They are

responsil)le for a number of social and religious

ideas and institutions, many of which are simply
the expression of the mentality of the more
northern and western Aryan in the process of,

and after adaptation to, an Oriental and largely

tropical environment. They never overcame the

land by mere force of nuniljers, and their influ-

ence upon the pre-Hindu population was less

racial than social and religious, ilany primi-

tive tribes who took over the culture of their

conquerors have become assimilated to the Arj'an
type while preserving intact their aboriginal

speech. The complicated caste system ( see Caste )

is largely, if not entirely, the result of the con-

tact of the Aryan invaders with the aboriginal
population ( Dravidian, Kolarian. etc.) of the

peninsula, and of the efl'orts of the conquering
race to jircscrve its purity as much as possible

against miscegenation. It was very early domi-
nated by religious ideas, but recent investigations

have shown that the lines of caste are not nearly
so coincident with racial distinctions as had
been assumed to be the case. After the Aryans
of India, the Dravidians (the civilized Tamils,
Telugus. Kanarese, and llalayalams) , the more or

less civilized Kodagu, or Koorgs, and the tribes

of the Xilgiris. Central India. Orissa, part of

Bengal, etc., such as the Irulas, Kurumbas. liada-

:gas. Todas. Kotas, Kadcr. Khnnds, Gonds, Oraons,
and JIalcr, are the most impiu'tant peoples. The
various tribes of this stock illustrate all grades
of human culture, from the jungle-dwelling Ku-
nunbas to the high developments of the civilized

Tamils, who in literature, architecture, and other

arts have shown great ability, and some of them
notable capacity for assimilating both IIind\i

and Christian culture. The Dravidian area lies

chiefly in Southern India, but the Tamils have
Vol. X.—37.

extended their influence over the nofth of Ceylon,
forming a very important part of the population
of that island.

Next to the Dravidians are to be considered the
Kolarian peoples (Munda-Kols, Larka-Kols,
Bhumij, Santals, Kharia, Juang, Saoras, etc.)

of the Orissa-Bengal country and farther in-

land. The Santals represent the highest develop-

ment of Kolarian culture, and the .hiangs per-

haps the lowest; while the others, except some
of the Kols, are more or less primitive. Like
the Dravidians, the Kolarians, who are looked
upon by some as a people even older, have given

to and taken from the ancient and modern Hin-
dus, and have also undoubtedly allected the
physical type of both Dravidians and Aryans.
In the Kolarians, as in the Dravidians, certain

scholars detect traces of negroid intermixture,

as well as much Aryan and some Mongolian
blood. The Veddas of Ceylon, by some ethnolo-

gists classified as a separate variety of man-
kind, certainly are one of the most primitive

peoples now existing. They have been thought
to represent the oldest non-negroid population
of India, now disappearing. Some have sought
to class the Todas of Southern Hindustan as

a peculiar people. The islands off the Indian
coast present some interesting tribes. The Se-

lungs of the iMergui Archipelago are classed

by Deniker as 'Indosenians'; but this is rather

doubtful, and a like uncertainty exists regard-

ing the inhabitants of the Nicobar Islands, the

natives of the interior of Great Nicobar being

savages of a rather primitive type. The Min-
kopis or Andaman Islanders are characteristic

Negritos, whose extension must at one time have
been much greater. In Assam, Burma, and the

Malaccan possessions and protectorates of Great
Britain, a great variety of peoples are to be

found, chiefly of Indo-Chinese, Proto-Malay, and
so-called "Indonesian' origin, besides the Sakai
and Semang of Jlalacca, who are more or less

Negritos. Among the most notable of these peo-

ples, outside of the Burmese, Karens, etc., are the

Nagas of Manipur, the Chins of Burma and Ara-

kan, the Lushai tribes of Assam, the Shans of

Northern Burma, and some other tribes.

The anthropological history of fndia includes

the following successions and impacts of races:

Pre-Dravidian and pre-Kolarian (with mixtures
of Negrito and Proto-ltalay ) ; Aryan (invasion

by the northwest as early as B.C. 2000 at least) ;

Greek invasion, in the time of Alexander the

Great (locally important in the Indus region,

and more important as partly opening India to

the Western world) : Bactrian invasions of the

northwest (following the Greek, and of local im-

portance) : Mohammedan invasions (a.d. 1000-

1400). resulting in the establishment of many
d>Tiasties in the northwest and west, including

the famous Mogul Empire of Delhi, and its suc-

cessors of the eighteenth eentur>-, which were
broken up by the revolt of the Mahrattas and
Sikhs, who restored .\ryan supremacy. Besides

these nnist be counted the Pathan influence in the

northwest at various times, the ilongol (Tibeto-

Sinitic) influence from a comparatively early

period in the Himalayan region, and Indo-Chinese

and related influences in the northeast. Malayan
elements also were present in the sotith and east,

with the later Arabo-Persian. Dutch. Portuguese,

French, and British commercial, missionary, and
political achievements. The Parsis (Persians),
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who are settled cliielly in Hoiiibay, are of great
importance in spite of tlieir limited numbers; tlie

Jews have liad some inlluenee on the east eoast;
and the Chinese in Ceylon. .Since coolie labor ha^
been in demand natives of India have found their

way to Madagascar, tiie West Indies, Guiana,
and Africa.

INDIAN PHYSIC. A genus of North Ameri-
can hi ills. Sei' ClLLE.NIA.

INDIAN PIPE. .s«- Root P.vrasites.

INDIAN POKE. See Helleiiobe.

INDIAN QUEEN, The. A tragedy by Sir
Robert llowaid, in collaboration with Dryden,
produced with great .splendor in 1004. Its suc-

cess was probably due to its scenic effects rather
than to the heroic verse in which it was written.

INDIAN KED. An impure ferric o.xide of a
dark red culnr. with a tinge of purple." It is

used as a pigment. Much of tlie Indian red of

commerce is prepared artificially by the calcina-

tion of a mi.xturc of cop|)eras and lime.

INDIAN RESERVATIONS. Si-e I.ndian
-All-.ilkS ; TliKATIES. 1.M)I.\..\.

INDIAN RIVER. A tidal inlet along the
east coast of lloriila. in lirevard and Volusia
counties, running inside a sandy bar or lieach

a half to one mile in width (.Map: Florida. H 4).

It connects with the similar Halifax Itiver at

Titusville. and extends 100 miles south-southeast,

opening into the ocean at Indian Inlet. Its

width varies from a few hundred feet to three

miles, and it is navigable for vessels drawing
five feet.

INDIANS, American. The name applied first

by (iilvinilius and his immediate successors to

the natives of the newly discovered islands and
maiidand of America, under the mistaken im-
pression that these regions were a part of the

outlying eoast of Asia. The name most fre-

quently used by scientific writers, especially in

Kurope, is simpl,v American, while the term
Amerind has recently been suggested as a substi-

tute. Recent authorities class the Eskimo with
the .vellow rather than with the red races; the

reader will find them treated under Eskimo.
Granting the existence of a group of charac-

teristic races which niav be termed American,
the problem of their origin remains unsolved.

It is almost certain that no common origin for

all of them can be assumed, but that various
sources of population and centres of dispersion

must be considered. Failing accurate knowledge
of the geological conditions existing in earlier

epochs, the most probable sources of immigration
were Asia by wa.v of the northwest coast of

North America. Europe by wav of Greenland,
and the general region of Polynesia by way of
South America. Tliere are correspondences in
physical types and culHires which tend to support
particularly the idea of .Asiatic and Polynesian
relations. However, the theorv of the Americas
as an independent centre of origin has much in

its favor, and must be taken into account. For
example, the Eskimo, who form a strikingl.v

homogeneous group wherever found, would ap-
pear from the evidence to have occupied, in for-

mer times, the territory in the neighborhood of
Hudson Bay, and to have spread from that
focus north and east and west, following the
Arctic coastline, and it is unquestioned that the
Asiatic group of Eskimo is of American origin.
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In short, the problem is complex and deals with
a very remote period, which prevents satisfactory
treatment. The most po]iular explanation is, of
course, that of Asiatic origin, based upon the
striking similarities in type aiid culture which
are evident to even suj>crlicial observation. It

must be remembered, however, that any relation
is mutual, and it is quite as easy to argue for
an Asiatic origin from America as fur an
Americ-an from Asia.

A striking characteristic of the race is the
marked uniformity of physical type throughout
the two continents of North and South America.
In general the color is brown, frequentl.v

with reddish tint, light in some trilics and
dark in others. The hair is glossy black, either
straight or slightly wavy, and baldness is al-

most unknown. The beard is usually scanty,
and is seldom allowed to grow, although a light

must^iche is somewhat common. The check-bunes
are prominent; the nose usually good, and in

some tribes strongly aquiline: the e,ves dark and
apparently small, from being held less open than
in the while man. In cubical brain capacity and
structural development the Indian holds a middle
place between the white man and the negrn.
In mental capacity, physical strength and en-

durance, as well as in vital force to resist or
overcome disease, he is far below the white man.
INDIANS OF TIIE UNITEO STATES AND BRITISH

AMERICA.

Dress. As became tribes largely made up
of himters, the dress was generally of skins, su

fashioned as to combine the greatest protective
warmth with the least incumbrance of weight.
From the Arctic Circle to the Rio (Jrande or far-

ther, except in California and the adjacent region,

the native dress was usuall,v of buckskin, consist-

ing, for the men. of a shirt. G-string. or breech-
cloth, leggings, and moccasins, and for the women,
of a short-sleeved tunic, waist-cloth or apron, i

belt for knife and sewingawl. with leggings and
moccasins, generall.v made in one piece. Tli^

warrior's shirt was frequently fringed with scalji

locks. In cold weather and on ceremonial occa-
sions a decorated robe was worn, while in warm
weather or when engaged in active exertion the i

men were usually stripped to the G-string. Tlie
,

young children went entirely naked in warm
weather. .Among the plains tribes the investiture
of ,a boy with the G-string occurred when he was
about ton years old. and was an occasion of goo<l-

natured rejoicing in the faniil.v, as indicating
that he was now considered old enough to ac-

compan.v his older relatives on hunting or war
expedition.s. Tlie Gulf tribes and those of the
Southwest wore turbans of bright-colored woven
stuff; hut elsewhere, except in the extreme North,
the head was usually bare. Some tribes west
of the Rockies went practically naked. On the
northwest coast the woman's dress was often
of bark fibre. The Eastern moccasin was made
in one piew; the plains moccasin had a separate
sole of rawhide.

East of the Alississippi the men u.sually shaved
the whole head, excepting for a crest along the
top and a long scalp-lock plaited and decorated
with various trinkets. This scalp-lock, the prize
and trophy of the victor in battle, was universal
east of the Rocky Moimtains, and over a great
part of the country westward, hut seems to have
been unknown in California. On the plains the
men generally wore their hair its full length, in
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two long braids Iianging down over the shoulders
in front, with the scalp-lock behind. The Osage
and Pawnee shaved the head, excepting tlie

£calp-lock, while the Wichita and Apache let the
hair flow loosely down the back. The Pueblo,
Piute, and most of the California tribes usually
wore it cut olF in front above the eyes and at
the shoulder-level behind. The Xavaho bunched
it into club shape. Women usually wore it flow-

ing loosely. Those of the 8iou.\ and Cheyenne
wore it neatly braided at the sides. The Pueblo
women cut it oil' at the shoulders and rolled it

at the sides, wliile among the Hopi the unmar-
ried wcmien were distinguished by an extraordi-
nary butterlly arrangement of the hair on each
side of the head.
Head-dattening was practiced by the Choctaw

and some of the Carolina tribes, and throughout
most of tlie Columbia region. Lalirets of bono
were used by many tribes of the northwest coast.

Xose pendants were common with a few tribes

(hence the Xez Perce), while ear pendants with
both se.xes were almost universal. Tattooing was
widespread, reaching its highest development
among the Haida and others of the northwest
coast, and the Wichita of the southern plains.

Excepting with the tattooed tribes, painting was
an essential part of full dress, colors and designs
varying according to the occasion or the particu-

lar 'medicine' of the individual.

Xccklaces of shells, turquoise, mussel pearls,

or, among the Navaho, of silver beads, were worn,
with breastplates and gorgets of shell or bone
and bracelets of copper wire. Feathers and
small objects supposed to have a mysterious pro-

tecting influence were worn in the hair, and the
dres-s itself was profusely decorated with shell

heads, elkteeth, porcupine-quills, antelope-hoofs,
and similar trinkets.

Dwellings ,\.\d House-Buildixg. Xorth of

the Pueblo region the general house plan may bo

described as circular. Among the Haida and
others of the Alaskan coast, and extending down
to the Columbia, the prevailing type was of

boards, painted with s\Tnbolie designs and with
the famous heraldic totem-poles, carved from
cedar-trunks, standing at the entrance. Along
the Columbia were found great communal houses.
California had several distinct types, of which
the dug-out and the dome-shaped clay-built house,

entered from the top. were perhaps most common.
The Piute, Apache. Papngo, and others of Ne-
vada and Arizona had the tcil-liip, an elliptical

structure covered with reed mats or grass. The
Xavaho hor/iin was a circular house of logs, cov-

ered with earth, and entered through a short

passageway. The square-built stone or adobe
dwelling of the Pueblo marked the northern limit

of the Mexican culture area. These pueblos, as
thej' were called by the Spaniards, were aggrega-
tions of continuous rooms occupied by different

families, so that the whole village sometimes con-

sisted of but a single house, sometimes several

stories in height. The roofs were flat, a projec-

tion of the lower wall within the room sensed for

seats and beds, and the fireplace was in one
corner, instead of in the centre, as was almost
universal elsew'here. For better scctirity against
the wild tribes, the outer walls of the lower
story were often without doors or windows, en-

trance being gained through trap-doors in the
roof by means of ladders, which were pulled up
at night. For the same reason, many of the

pueblos, especially in ancient times, were placed
upon high mesas, or on shelves on the sides
of almost inaccessible dill's, whence the name
•cliff-dwellers.' The prevailing type on the plains
was the conical skin tipi (a word of Sioux ori-

gin), no other being so easily portable and so well
adapted to withstand the Violent winds of the
treeless prairies. The Pawnee, Arikara, Mandan,
and one or two other tribes living close along the
Missouri River built earth-covered log houses,
somewhat like those of the Xavaho, but much
larger. The Wichita in the south liuilt station-
ary houses of grass thatch laid over poles. About
the upper lakes was found the bark-covered tipi,

while east and southeast was the icigua/m, a
rectangular structure of stout poles, overlaid
with bark or mats of woven rushes, and in gen-
eral form closely resembling a rounded wagon
top. Among the Iroquois it became the com-
munal 'long house.' In the Gulf State.s were
found houses, either rectangular lor circular, of
upright logs plastered over with clay.

The Pueblo villages had underground kivas,
or public roouLs, where the men of the various
secret orders made their preparations for the
great ceremonials. It corresponded somewhat
to the medicine lodge of the plains tribes, built
of green cottonwood branches for the celebration
of their annual sun-dance, while among the
Gulf tribes its place was supplied by the circular
log 'town house.' Some of the Eastern and
Southern tribes had also dead-houses, temples,
and public granaries. In general, an Indian
village was a scattering settlement, but with
many of the Eastern tribes the more important
towns were compactly built and strongly stock-
aded.

Food, Agrici-lture, Hlntixg, Fishing. Ex-
cepting on the plains and in the frozen north,
agriculture was the chief dependence of most
of the tribes. Tliose on the coast, including the
Haida. were naturally fishermen. Those of the
upper lakes and about the head of the Missis-
sippi planted little, but gathered large quantities
of wild rice and cranberries, besides sugar which
they boiled from the sap of the maple. The
equestrian plains tribes, excepting the corn-plant-
ing Pawnee and Arikara, were hunters pure and
simple. Those of the Columbia were salmon-
fishers, root-diggers, and berry-gatherers. Those
of California and the Sierras were chiefly acorn
and seed eaters. The Xavaho, since the Span-
ish mission period, have lived principally by the
flesh of their sheep and goats, while the preda-
tory Apa<'hes were expert in preparing the edible
roots and petals of various desert plants. The
Pueblos may be considered as purely agricul-
tural, raising large quantities of com. beans,
squashes, and other vegetables, as well as chile
and native tobacco. The tobacco was also culti-

vated by the Arikara and others of the upper
^Missouri, and by most of the Eastern tribes.

Wild plums, pecans, mesquite beans, the tubers
of the pomme hlanchc, and the seed-berries of
the wild rose, were gathered and eaten by the
buffalo-hunting tribes of the plains. .Agricul-

ture furnished more than half the food s\ipply of
the Iroquois, the Atlantic coast and Gulf trilies,

com standing first in importance. In the arid
Southwest irrigation was essential to success, and
the Indians were skillful in utilizing the scanty
water-supply in this manner.

Almost every aninral of the plains and forest
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was hunted for its llcsh, .skin, horns, toclh, or
sinew. On the plains the great panic nninml was
the butralo, alter whieh came tlie elk, deer, and
antelope. Very few Indians of this region ute the

meat of birds or tish, although not averse to eat-

ing the horse or dog, while the Xavaho and Apache
refused to eat or even touch the bear, for some
occult religious rea.son, and had an almost equal
horror of (ish. The Kastern Indians used tisli,

flesh, and fowl indiscriminately, only Ix-ing care-

ful not to put two kinds into the same pot. .Sail

procured from natural deposits or by boiling

the water of saline springs was in general use

on the plains and in the Southwest, as well as

among some tribes of the Ohio Valley. In the

Gulf Statts lye was used as a substitute.

Domesticated Anixials. The horse and dog
appear to have been the only animals regularly

domesticated, although various birds were some-

times kept in confinement for the sake of the

feathers, or possibly in some cases for their

flesh. The Indian ]X)ny is commonly supposed
to have descended from animals brought over by
the Spanish conquerors ; but some of the West-
ern tribes stoutly assert that the horse was theirs

long before the white man ever came. However
that may !«>, it is now so much a part of the reli-

gious ceremonial, and daily lifi' of the plains

tribes that it is difficult to imagine a time when
they were without it. Dogs frequently took the

place of horses as light-burden carriers, and were
likewise esteemed a choice article of food. The
Cadiio are said by other Indians to have trained

their dogs to follow the trail of raiding enemies,

possibly a trick learned from association with
the French. The animal's main usefulness was
as a vigilant sentry. From animals originally

intrixlueed by the Spanish Franciscans over two
centuries ago, the Navaho now have more than
400,000 sheep and goats, from the wool and
flesh of which they derive almost their whole
subsistence.

iNDr.sTRlES AND .\rt.s. Aside from his food-

proeuring occupations, the Indian had quite a

numlier of industries and arts, both economic and
a>sthetic. Having only accidental knowledge of

any metal but native copper, his tools were made
of .stone, bone, shell, or wood.

From stone he fashioned his knife, hammer,
axe, spearhead, and arrow-point, as well as his

pipe and gaming disk. Flint was the material

commonly used for cutting tools in the East and
obsidian in the West. Pipes were of great variety

and sometimes of great beauty, being one of the

most important adjuncts of ceremonial functions.

The Xavaho and Pueblos were expert in drilling

turquoise for necklaces and ear-pendants. The
black slate carving of the Haida and other north-

west coast tril>es is probably not excelled by any
primitive jwople. Pots, bowls, mortars, and
pestles were also fashioned from stone. Arrow-
heads, knives, skin-dressers, .sewing-awls, and
fishing-hooks were frequently made from bone.

Shells were also shaped into cutting tools, but
were in more constant demand for gorgets and
for the celebrated wampum beads, which were
in miiversal use in the East for dress ornamen-
tation and for weaving into record belts. The
Eskimo and .Aleut were expert car\"ers in walrus
ivory, depicting whole hunting scenes upon a
single tusk, with great beauty of execution.

Mortars, bowls, clubs, masks, and sacred images
for ceremonial occasions were made of wood.

The Pueblos carved wooden figurines to represent
their traditional niythologic characters, and dis-

tributed them to the children as dolls at their
symbolic dances. Besides the immense carved
totem-|K)les, the northwest coast tribes hewed
great canoes from cedar-trunks, always painted
and carved in characteristic style. The wooilen
(lug-out canoe of the Atlantic tribes was a simi-
lar a Hair.

The Indian woman was a ca])able skin-dresser.

Sinew was used for thread, and certain women
were professionals in the work of cutting and fit-

ting. Among the Pueblos and Navaho weaving
had reached a high state of development, the

material used having been originally a native
cotton, and later wool. The art of feath-

er-weaving was found with the Gulf tribes, while
everywhere east of the Mississippi beautiful mats
were woven from grass and rushes and stiiined in

bright colors from native dyes. (Sec Blanket.)
Basketry was found almost everywhere except
upon the plains, where rawhide boxes formed a
substitute. The materials used were wood or
cane splits, rushes, maguey fibre, and grass. The
art reached its highest development in California,

the Ponio baskets l>eing unrivaled in any part of

the world for closeness of weaving, intricacy of

design, and beauty of .shape and decoration. (See
Basket.) Akin to weaving and basketry was the

art of decorati<m with beads and porcupine-quills,

the most beautiful specimens being the cradles

and colored sashes, on some of \vhich months of

labor were expended. Pottery was made by all

the sedentary and semi-sedentary tribes of the
Eastern timber region and the Southwest, the coil

process being everywhere used. In the East the
vessel was usually decorated Avith stamiK'd pat-

terns. Among the Pueblos and adjacent triltcs

figures in various colors were painted upon the
smooth exterior and afterwards fixcil in the fir-

ing process. Almost without exception the pot-

ter, basket-maker, weaver, and skin-dresser was
a woman. The only metal really in use north of

Mexico at the time of the discovery apjjcars to

have been copper, which was obtained native in

small quantities in the .Southern Alleghanies and
in greater quantities from mines along the shores
of Lake Superior. It was not smelted, but ham-
mered into a great variety of useful and orna-

mental objects which passed from tribe to tribe

in regular trade. Mica was quarried in western
North Carolina for use in mirrors and gorgets,

and beads and other small objects hammered
out from gold nuggets or meteoric iron have been
found in some of the Southern mounds. In the

Southwest the Navaho have learned the smelting
and forging arts from the Mexicans, ami have
now many expert silver-workers and blacksmitlis,

making beads, buttons, wrist-guards, rings, and
belts from silver coins which they melt and shape
in forges and molds of their own construction.

War. As in the tribal stage warfare is the
chronic condition, so to the Indian war was the
chief glory, scorn of death the highest virtue,

and cowardice the greatest crime. Among ex-

treme Northern tribes the principal weapons were
the knife, did), and lance. To these were added
farther south the bow and arrow, and the hatchet

or tomahawk. The how and arrow were practical-

ly universal, but the lance and shield as a rule

were used only by the equestrian tribes of the

open plains and the desert Southwest, the timber

people finding them a hindrance to active move-
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ment. Aside from the shield, defensive armor
was not commonly used, excepting among tribes

of the Alaskan coast, who had protective cui-

rasses of i\ory plates, wooden slats, or of a very
tough hide. The bow was selected wood, fre-

quently reenforccd with sinew along its entire
length, and strung with a sinew cord. The Gulf
tribes had also blowguns of cane for hunting.
The club was of stone or wood, in the latter ca.se

being sometimes supplemented with a. piercing
blade of flint or iron. The shield of the plains
warrior was of the toughest buflfalo-hide, cut
and decorated according to the spirit dream of

the maker, and given to the recipient under the
most solemn vows of lifelong tabus and sacred
obligations.

In some tribes the direction of all that per-
tained to war belonged by hereditary right to cer-
tain clans or towns. Thus among the Creeks the
privilege belonged to the people of the so-called
'red towns,' while on the other hand the 'white
towiis' had sole direction of peace negotiations.
The prairie warriors had military orders with
different degi'ees, the member being advanced
from one to another by gradual steps. Thus the
Kiowa had six orders, beginning with the 'Rab-
bits' or boys in training, and ending with a se-

lect bod.y of ten tried and veteran warriors.

Service in any particular expedition was en-
tirely a matter of individual choice, and the au-
thority of the leader rested solely upon the vol-

untars' obedience of his followers. On the plains
the invitation was usually given by sending
around a war-pipe, which every volunteer was
expected to smoke. The going and the home-com-
ing were attended with numerous ceremonies, and
a successful campaign was celebrated with the
scalp-dance, in which the women carried the cap-
tured scalps and sang the praises of the victors.

Indiscriminate massacre was the ordinary rule

;

but prisoners were frequently taken, either for
torture, slavery, or adoption into the tribe. In
the East the decision of the prisoner's fate was
usually left to the women. If adopted, he was
taken into a family and became thenceforth a
full member of the tribe. If condemned to death,
he met his fate with all the courage of his
Indian training. On the plains captives were
seldom tortured, but were more often taken into
the tribe, being rarely, however, so completely
admitted to membership as in the East. Along
the Pacific Coast from Alask,i. to California regu-
lar slavery existed. The practice of scalping the
slain enemy was probably universal north of
Mexico, excepting among certain tribes of Cali-

fornia, the scalp being kept as a trophy or offered
in sacrifice to some tribal medicine. It wa-s not,

however, the only or even the chief evidence of
the warrior's courage. His standing depended
upon the number of his coups or brave deeds
against the enemy, of which careful record was
kept in (he tribe. A man was entitled to 'count
ccup' (French, a sirnl-e) not only for killing or
scalping an enemy, but also for being the first

to touch an enemy in the charge, for rescuing a
disabled comrade, or for stealing a horse from
a hostile camp. Thus three warriors might count
coup \ipon a single slain enemy—viz. the one who
killed him, the one who first touched the body
with liis eoup-stiek or weapon, and the one who
secured the scalp. In many tribes it was cus-
tomary to feast upon the flesh of one of the slain
enemy after a notable victory.

Amusement.^. The leisure of the Indian was
taken up with athlelic contests, games, dances,
feasts, and story-telling. The ball-play was the
chief athletic game everywhere east of the plains,
as well as among some tribes of the Pacific
Coast, the ball being handled with netted .sticks

somewhat resembling tennis rackets. From this

game are derived the lacrosse and racquet of

Canada and Louisiana. Next in importance in

the East was the game known to the old traders
as chiinkce, played with a circular stone disk or
wheel, and a pole curved at one end in the fash-
ion of a shepherd's crook. The wheel was rolled

by one of the contestants, while the other fried to
slide the stick after it in such a way that the
wheel would lie within the crook when both came
to a stop. The plains tribes had a very similar
game in which a netted wheel took the place of

the stone disk. Foot-racing was common among
the agricultural tribes, and horse-racing on the
plains. The Wichitas had grand ceremonial
races in which every person old enough to run
participated. Dice games were universal.
A favorite pastime of the plains women was

the awl game, played with marked sticks which
were thrown down upon a stone set in the middle
of a blanket, tally being kept by advancing an
awl along certain marks around the margin of

the blanket. Shinny and football were also

played by the women. Hunt-the-button games
were played within the tepee during the long
winter nights, the players accompanying the
movements of the hands with songs intended to
distract the attention of the other side. Games
of divination were also found among many tribes.

Dances, frequently preceded by purification

rites and usually followed by feasting, were
either social or ceremonial, and of great variety.

Many were pantomimic, the performers wearing
masks or other costumes intended to symbolize
various animals or mythic characters, whose
cries and actions they imitated.

Musical instruments were the drum, flageolet

or flute, eagle-bone whistle, rattles of various
kinds, and even a notched stick rubbed in saw
fashion with one end resting upon a gourd for a
sounding-board. The rattle was most commonly
used in doctor's incantations and in the peyote
ceremony, the whistle in the sun dance, and the
flute to accompany the songs of the young men
while riding about at night. There were songs
for every occasion, lullaby, work, love, gaming,
medicine, war, and ceremonials.

Religion and Mythology. To the Indian
every animal, plant, and object of nature was ani-

mated by a spirit, beneficent or otherwise, ac-

cording as it was propitiated or offended. Cer-

tain of these were regarded as es)>ecially power-
ful or active, as the sun. fire, and water among
the elemental gods, the buffalo, eagle, and rattle-

snake among the animals, and the cedar, cotton-

wood, corn, tobacco, and peyote among plants.

The number four was peculiarly sacred, as hav-
ing reference to the cardinal piiint.s. Colors had
symbolic meanings, and sometimes also sex and
local abiding-places. Thus with the Cherokee
the red gods of \nctory lived in the Sunland or

east, while the blue spirits of disaster dwelt in

the north. Spirits were propitiated and implored
with prayer, sacrifice, vigil, and fasting, and the

purificatory sweat bath usually preceded ever}' im-

portant ceremony. There was no overruling

'Great Spirit,' excepting as certain gods were
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of more frpqucnt importance than others. Among
tho phiins Tndinns tlip spirit hnrt'nln \va4 all-

iiii|)ortant, while with the agriiiilliiral trihes

the rain-jjods took prei-eilence. Tlie sun and its

earthly representative, lire, were everywhere
venerated. Certain trihes had trihal "niedieine"

or palladiums, with wliich the nation's prosiRM-
ity was supi>osed to be bound up and around
which centred their most elaborate ceremonial.
'J'hus the Kiowa had their Tainie image of stone,

the Cheyenne their sacred arrows, the Omaha
their great shell. Kaeh man had also his own
secret personal medicine.
The priest was also a doctor, medicine and re-

ligion being so insi'parahly connected in Indian
idea that there was usually but one word to

designate both. The priests were frequently or-

ganized into cult societies, and there were also

brotherhoods bound together by certain secret

rites. Urcat stress Wius laid upon dreams and
sacrifice. Among the Pawnee, in former times,

a captive girl was annually sacrificed to the god-

dess of fertility. The cannibalistic practices of

the Eastern tribes after a victory, and the canni-

bal feasts of the Xorthwest coast, in which a
slave was the usual victim, were also more or

less sacrificial in motive. With these exceptions

human sacrifice was rare, such bloody rites as
those of the Aztecs being unknown in the North.
There were special ceremonies for girls at pu-
berty, and for young men on first taking rank
with the warriors. Among the great religious

ceremonials may be noted the greeu-corii dance
of thanksgiving for the new crops, among the

Eastern tribes; the sun dance and the more re-

cent ghost dance of the iilains tribes; the sal-

mon dance of the Columbia region, and the cele-

brated snake dance of the Hopi of Arizona. To
these may be added the peyote cult of the South-
em plains. Tribal religions were sometimes sub-

ject to revival or revolution as new prophets

arose from time to time. Thus the religion of

the ghost dance, which has practically super-

seded the old beliefs and ceremonial forms of the
plains trit)es, had its origin in Nevada about fif-

teen years ago.

Each tril)e had its genesis tradition and its

culture hern—usually a great trickster and fre-

quently an anthropomorphic animal—tof;cther

with giants, dwarfs, fairies, witches, and various
riionsters, as well as animal tribes and chiefs,

concerning all of whom there was a great deal of

mj-th and folk-lore. Certain .stories must be told

only in winter, and others only at night, in order
not to offend the chief personages concerned.

Soci.\i. Okganization. Government was ba.sed

upon the gentile or clan system evervwhere ex-

cepting among certain tribes of the plains and
the Pacific region, notably the Kiowa and
Klamath. Under this system the tribe was or-

ganized into ccrtjiin clans or gentes. the members
of each clan being considered as so closely related

to each other that intermarriage within the clan

was forbidden. Children usually belonged to the

mother's clan and descent was in the female line.

Chiefship and certain civil and religious func-

tions inhered in particiilar clans. Captives or

other aliens must be adopted into a family and
clan in order to become members of the tribe.

These clans were commonly known by the name
of some class of animals, e.g. bear. l>eaver. wolf,

etc.; more rarely by plant or other designations.

In other words, the clan was distinguished bv a

totem, as it is now universally called, and the
totemic practices were inseparably tied up with
their religious rituals and social organization.
^^ee Totkmi.sm.
Among the plains tribes generally the clan

system was either absent or quiescent, the unil

being the band, each band having its u\\i\ ap
pointed place in the camping circle at the gri'at

tribal gatherings, as for instance the annual sun
dance.

In exceptional eases tribes combined into con-

federacies, sometimes accidental and temporary,
at other times built up in steady |>ursuance of

a definite policy, as among the Iroquois and
Creeks,

Land was the common property of the clan,

tribe, or confederacy, excepting in certain tril)es

of California and the northwest coast, where
it is asserted that individual ownership existed.

Game, timber, and other natural product-s were
also free, and hospitality was so much a car-

dinal virtue that it might almost be said that
everything which was not hedged in by some
sacred talm va.s common property within the
tribe and might be had for the asking, or with-

out it if there seemed need. While this system
almost eliminated the individual pauper, it killed

ambition and hindered advancement by making
it impossible for any man to rise far above the
general level. Accunuilation was impossible, and
e\en what property he might |)ossess was usually
destroyed at his death. The niggard was rated

with the coward, and in some tribes a man rose

to the highest rank of distinction by giving away
all that he owned. Along the Lower Columbia
and the northwest coast this public surrender of

the savings of a lifetime was a recognized tribal

custom known as the pot latch.

Slavery wa.? a regular institution on the Pa-
cific Coa.st from Alaska to California, the slaves

being prisoners of war, their children and de-

scendants, who thus constituted a i>ermanent
slave caste within the tribe, condenuied to hard
labor, harsh treatment, sale, or death at the will

of their masters. Slavery of a milder type seems
to have existed among the South Atlantic tribes.

In more modern times the Southern Indians fol

lowed the example of the colonists, and Ix'came

the owners of negro slaves.

Numerous societies exi.sted for various pur-

poses, militarj-, religious, and social. The plains

tribes had a custom by which two young imii

mutually agreed to become partners or 'friend'^'

through life, the compact being sometimes rati-

fied by a public exchange of names.
Woman, while subject to her husband in ordi-

nary affairs and debarred from certain societies

and ceremonies, had jet well-defined rights of her

own. She was complete mistress in household
affairs, and among the Eastern tribes had either

a voice or a rcpresen(ati(m in councils. With
the Iroquois all important questions must be

passed upon by a council of the women, who
alone had power to declare war. The right of

adoption, which meant the decision of a cap-

tive's fate, rested also with the women. In gen-

eral her position was highest in the agricultural

tribes. In the division of labor most of the

l:ea\y work fell to her share, v.hile the dangerous
.nnd arduous undertakings belonged to the man.
I'olygamv was recognized in most of the tribes

excepting the Pueblos.

RfRiAL. The method of disposing of the dead
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varied with the tribe and environment, inhuma-
tion being most common. Some tribes, as the
Choctaw and Xanticoke, dug up the corpse after

the flesh had had time to decay, and carefully

cleaned the bones, ro be kept thenceforth in a
box in the cabin or deposited in a tribal ossuary.

Some of the South Atlantic tribes preserved the
mummified bodies in dead-houses. The Hurons
exposed the bodies on scaffolds until the annual
'Feast of the Dead,' when all the bones were in-

terred in a common sepulchre. Jlany of the
smaller Eastern mounds were evidently built for

sepulchral purposes. The Northern plains tribes

usually deposited the bodies in trees or upon
scaffolds. The Kiowa buried in the rocks. The
Aleut of Alaska doubled the body into a compact
bundle and laid it away in a sitting posture in a
cave. Southward along the coast canoe burial

was common. The Piute, Mohave, and others of

the lower Colorado region practiced cremation.
Everywhere it was customary to bury or other-

wise destroy the property of the deceased at the
time of the funeral, and in many Eastern tribes

food was placed ocside the grave and a fire kept
1'Uming for four successive nights, the period
supposed to be occupied by the soul in its jour-

ney to the land of shades. Laceration of the
body and cutting off of the hair on such occa-

sions was verj- common, especially' on the plains,

with wailing of the relatives for several weeks
thereafter.

Language. The first attempt at cla-ssifying

the North American languages was made by Al-
bert Gallatin in 183G, the relationships being
established chiefly by a comparison of word roots.

The beginning of regular systematic research
dates from the establishment of the Bureau of

Ethnology, \mder iLijor .J. \V. Powell, in 1879.
The number of linguistic stocks north of Mexico,
as at present recognized by the bureau, is 57. as
given below, but it is probable that more ex-

tended study will reduce this number by disclos-

ing affinities as yet undiscovered.

Algonquian
Athapascan
Attacapan
Beothukan
Caddoan
Chimakuan
Chimarikan
Chimmesyan
Chinookan
Chitimachan
ChumasbaD
Coahuihecaa
Copehan
Costafloan
Eskimauan
Esselenian
Iroquoian
Kalapooian
Karankawan

The necessity for some common means of in-

tercommunication was supplied by trade jar-
gons, chief of which were the 'Mobilian lan-

guage.' and the Chinook jargon, and by the sign
language on the plains. Some tribes had made
fairly successful attempts at recording their his-
tory and mythie traditions by means of pieto-
praphs. Of these the best-known are the Walam
Olum of the Delaware, and the Kiowa calendars.
Intertribal compacts were commemorated among
the Eastern tribes by means of symbolic wampum
belts. The Cherokee alone had a literature re-

corded in an alphabet of their own invention.
PopLL.^TioN. The theory of a former large

Indian population has been found to be erroneous,

Keresan
Kiowan
Kitunahan
Kolusrhan
Kulanapan
Kusan
Luttmtnian
Maripnsan
Moqiielumnan
Muskhogean
Natchesan
Palaihnihan
Piman
Pujvinan
Quoratean
Salinan
Salishaa
Sastean
Sbahaptian

Shoshonean
Siouan
Skittaeetan
Takilman
Tafloan
Timuquanan
Tonikan
Tonkawan
Uchean
Waiilatpuan
Wakashan
Washoan
Weitspekaii
"Wishoskan
Yakonan
Yanan
Yukian
Yuman
Zufiian

but on the other hand the frequent as-sertion that
the Indian has held his own, or is even increas-
ing, is equally incorrect. It must be remembered
that the Indian of the discovery was a full-blood,

vhile the officially recognized Indian of to-day
may be full-blood, mixed-blood, white man, or
negro.

The population varied according to the district,

being naturally greatest along the coast, and in

rich agricultural regions where the means of
subsistence were most abundant. The best sum-
iiiarizing of trustworthy early wTiters would
.seem to mane the original Indian population east
of the Mississippi about 200,000. Beyond this

we have no reliable data for any large area, al-

though it may be noted that so careful an ob-
sener as Powers estimates the Indian population
of California just before the gold discovery to
have been greater than that of all the rest of the
I'nited States together. Some examples may
serve to show the terrible decrease in almost
every section since the advent of the white man,
taking only tribes still in existence, and making
no account of tribes and whole linguistic stocks
iNhich have utterly disappeared.

In 1701 Lawson crossed the Carolinas from
Charleston to Albemarle Sound, meeting in his
journey sixteen different tribes. Of these only
two have any representatives to-day. viz. the Tus-
carora and Catawba. The Tuscarora at that time
were estimated at 1200 warriors. They number
to-day, all told, perhaps 700, of whom probably
not one-fourth could make a valid claim to pure
blood. The Catawba, who about the first settle-

ment of Carolina had 1500 warriors, were reduced
by 174.3 to 400 warriors, in 1775 to about 100
warriors, and now number altogether about 100
souls, of whom hardly a dozen are of pure blood.

Furthermore, the Catawba themselves in 1743
represented all that were left of more than
twenty broken tribes.

The tribes of the ancient Iroquois league, with
the larger tribes of the Gulf States, the latter

now constituting the five civilized tribes of the
Indian Territory, seem to form exceptions to the
general histoiy of aboriginal extermination,
their numbers now being apparently as great as
at any previous era. The figures are deceptive,

however, for the reason that an overwhelming
majority of those now so enrolled are mixed-
bloods—sometimes with but an infinitesimal pro-
portion of Indian blood—adopted whites, negroes,
or Indians of other tribes. Thus in 1890 the so-

called 'Cherokee Nation' of 27.000 souls included
2000 adopted whites, 3000 adopted negroes, and
about 1500 Indians of other tribes, while those of

full Cherokee blood were estimated at not more
than one-fifth of the remainder. Since then the
rolls have been swelled by the compulsory admis-
sion of some 7000 claimants repeatedly repudi-

ated by the tribal Government.
On the plains the decrease has been appalling.

The confederated Mandan. Minitarf. and Arikara
in 1804 numbered nearly 8000 souls in eight vil-

lages. In IflOO they were 110 in one village. The
Osage and Kaw at the previous date were esti-

mated on good authority at 03OO and 1380 respec-

tively. In 1900 they niimbered 1781 and 217. in-

rluiling all mixed-bloods. The Pawnee numbered
over 12.000 in 1834. 8400 in 1847. 3416 in 1861,

1440 in 1870. and fioO in lOOO. The Tonkawa
were estimated at 1000 in 1805. 700 in 1S49.

counted 314 ir 1861, 108 in 1882. and now num-
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ber but 51. The confederated Kiowa, Comanche,
aud Apache liave decreased over 10 ]>er cent,

since 181)0. Tlic Navahn and llupi, who as yet

have remained almost UM<listurl)id, seem to liold

their own, hut in California the native popuhttion
has been ahnost wiped out. .\11 tliat remain of

some twenty tribes of the Oregon coast are now
gathered upon Siletz reservation to the number
of 482 in 1!K)0, with the record for the year of 22
birtlis and .'tl deaths. (.)n the North I'acilic coast
the Aleuts have dwindled within a century from
an estimated 25.000 to a present 2000. The cele-

brated Haida, with .'V.t villages and 7000 souls in

1S40, are now reduced to two villages with a
population of but 000.

The chief destruction has been from changed
conditions, new diseases and dissipation intro-

duced by the white man. The present Indian
population north of ilexieo, according to the

best otTicial estimates, is approximately as fol-

lows: United States proper. 200.000; Rritish

America, 100,000: Alaska, 20,000; or a total

considerably under 400,000 souls.

INDIAN'S OF MEXICO, CENTRAL AMERICA, AND WEST
INDIES.

The tribes of Mexico and Central America ex-

hibited every stage of culture from tlie brutish

Cochimt and savage ."seri to the civilized Maya.
Tarasco, or .-Vztec. with theii higlily developed
agriculture, arcliilecture. an<l literature. Krom
the Rio (irande to Panama some thirty linguis-

tic stocks were represented. Ix'sides the .\ra-

wakan and Cariban tribes of the West Indies.

From traditional and other evidence nearly all

of the more important tribes of Mexico and
Guatemala, including those of Pinian, Kahuat-
lan, and Mayan stock, appear to have migrated
from the north. The Otonil and Chinantec,

however, ajjpear to have antedated this move-
ment and may pro|K'rly be considered indige-

nous. Tlierc are shadowy traditions of earlier

cultivated races, the ITniec and Toltce, from
whom the ruder .\ztee acquired their first civ-

ilization, but it is (lifTieult to decide whether
these names belong to the domain of history or

of myth. The roving tribes of the northern fron-

tier seem to have been akin to the .\pache. but

have now so completely disappeared that even
their aflinity is not certainly established. The
Comanche and Kiowa, as well as the Apache,
made constant inroa<ls from the north, penetrat-

ing as far down as Zacatecas. The destruction of

the peaceable Carrizo tribes of the lower Rio
Grande is chiefly due to thfse raids.

The trilics of the California peninsula, appa-
rently of Yunian stock, were among the lowest

of the human race, possessing every lieastly in-

stinct without even the savage virtue of bravery.

The Seri of Tiburon Island in the adjacent giilf

were but slightly bi<.'lier in the scale, but earned
respect by their determined defense of their terri-

tory against all intruders. Their southern neigh-

bors, the Yaqui. were as much noted for their

fighting qualities as for their superior industry

and reliability. The Tarimiari and other Piman
tribes of the Sierra Madre. as far south as .Jalis-

co. difTer but little in general habit of life from
the northern Pueblos. Physically they are dark
and rather undersized. The Otomi of the central

plateau were but little inferior in culture to the
Aztec, by whom they had been subjected. The
Chiehimec of the same region, so long the sub-

ject of ethnologic conjecture, are now known to
have been a dehnite people of distinct stock.

The Nahuallan tribes which consiiluled the

nucleus of the ancient Aztec Kmpiie dwelt

ehielly in the present stales of -Mexico and
Puebhi, the Aztec proper having their capital on
the site of the ])resenl city of Mexico. Uetached
ollshoots of the same stock were found as far

south as Costa Rica. The empire included many
tribes or nations of diverse stocks, but not all

the cognate Nahuatlan tribes, even in the central

territory, were under the rule of the .\ztec. their

bitterest enemies in fad being their neighbors
and kinsmen, the Tlasealtee.

By reason of their military importajiee, the
.\ztec have been somewhat overrated. Their gen-

eral culture, while high in itself, was not su-

perior to that of the Tara.sco or Zapotec. and was
inferior to that of the Maya. In their .social

organization they had passed the matriarchal
stage and reckoned descent and inheritance in

the male line. The national prosperity rested

U[x>n agriculture. Land belonged to the clan and
marriage was regulated by gentile laws. In

archit<>cture they had reached a high stage of

advam-ement, the pyramid of hewn stone being

one of the most characteristic feat\ires. They
knew the secret of bronz.e. and were skillful work-
ers in gold and cop[)cr. but stone imjilements con-

tinued in common >ise. particularly obsidian for

cutting purposes. Their dress was of native

cotton, woven and <lycd in brilliant c<dors. They
had an extensive pantheon with orders of priests

and priestesses, and a ritual ceremonial, im-

pressive but cruel an<l bloodthirsty in charac-

ter, thousands of human victims being annually
.sacrificed to the god of war, and their llesh after-

wards eaten by the nuiltitude. Children of the

higher classes were educated in public schools,

where boys studied military .science, writing, his-

torj'. and religion, and girls were tflught cooking,

household work, weaving, and morals. There
was a large native literature preserved in books

written upon parchment or maguey paper. 24,000

bundles of this fibre being exacted as an
annual tribute from the conquered tribes. The
characters were ikonomatic. or partly ideo-

graphic, partly phonetic, upon the principle of

the rebus. Their calendar recognized 365 days in

the year.

In Southern ilexieo were the Tarasco. Toton-

aco, Zapotec and Mixtcc. all populous and civ-

ilized nations equal in culture to the .\ztec. if not

superior. They built houses of cut stone, brick,

and mortar, planted fields and orchards, worked
gold and -copper—the Tarasco wearing complete

body armor of wood plated with copper or gold

—made beautiful inlaid pottery, and wove cotton

garments and rolies of briiiht-eolored feathers.

They had elaborate ritual religions, accompanied
sometimes by human sacrifice, with calendar sys-

tems and hieroglyphic literatures like those of

the -Aztec tribes. The Tntonaco. who practiced

circumcision and head-flattening, claimed to have

built the pyramid ruins of Teotihuacan. a few

miles northwest from the city of Mexico. The
wonderful ruins of Mitla are claimed by the

Zapotec.
Passing by the ruder Zoque, Mixe. and Chinan-

tec. and the more advanced Chiapanec. in Oaxaea
and Chiapas, we enter the territorv of the

hiirhlv civilized Mavnn tribes, who held the

whole peninsula of Yucatan, with large portions
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of Tabasco and Chiapas and most of Guatemala,
and had an outlying colony in the Huastec of

Vera Cruz. Their principal nations, besides the

Maya proper in Vucatan, were the Quiche and
Cakchiqutl of Guatemala. There is evidence that

the ancient builders of Palenque and Copan, al-

ready in ruins at the time of the conquest, were

of the same stock. The ilaya proper had at one

time formed a powerful confederacy, which, how-
ever, had broken up into a number of independent

States before the arrival of the Spaniards, by
whom tliey were conquered in detail, the last free

remnant being driven from their citadel of Chan
Santa Cruz by Jlexican troops only as late as

1900, after a stubbornly contested war of sev-

eral years. When first known, the great cities

Mayapan, U.xmal, and Chichen-itza, now in ruins,

were flourishing centres of dense populations,

which had attained the highest point of native

American civilization. In government they re-

tained a modified clan system, with an hereditary

chief ruler, assisted by a council from his own
clan. They were preeminent in architecture,

building palaces, pyramids, and cities of cut and
polished limestone, set in mortar and covered

with figures and hieroglyphic inscriptions.

Strange as it must seem, all this was done with-

out metal tools, gold and copper being used only

for ornamental purposes. Agriculture was the

principal industry, the common lands being por-

tioned out by the village chiefs. Honey and
wa.\ were obtained from domesticated bees, and
an active commerce was carried on by sea along

the southern Gulf coast as far as the island

of Cuba, copper disks and cacao-beans being used

as currency. Their intricate calendar, with its

cycles of 20, 52, and 2G0 years, has been the sub-

ject of much scholarly interest, as also their

remarkable hieroglyphic records, written upon
parchment or maguey paper, or can-ed or painted

upon the walls of their ruined cities, and for

which as }'et there is no interpreter. The cog-

nate Cakchiquel and Quiche were similar to the

Maya in culture, differing only in dialect and
extent of territory and influence. The great

Popol Vuh. a native compendium of the ancient

mythology and history of the Quiche, translated

by Brasseur de Bourbourg. has been characterized

as "one of the most valuable monuments of an-

cient American literature."

Honduras, Salvador, Nicaragua, and Upper
Costa* Rica were occupied by tribes of difTerent

stocks, some of them of considerable advance-

ment, others, particularly along the east coast,

mere savages. The Xinca. on the Guatemala-Sal-
Tador frontier, are believed to have been a rem-

nant of the pre-Mayan tribes. The Carib. on the

Honiluras coast, were e.xiles from the Antilles.

The Mosquito, I'lva. and Rama, farther south

along or near the coast, were all wild tribes of

different degrees of savagery. The f'lva also

have the custom of head-flattening. The Gua-
tuso of northern Costa Rica were an agricultural

but brave and savage people, now near exter-

mination, owing to the cruelties of the rubber-

gatherers. South of their territory were found

triWs of higher culture grade, the northern out-

posts of the civilized Chihchan tribes of Colombia.
The whole of the West Indies, with the excep-

tion of two or three sporadic settlements from
Florida in the Bahamas, was held by tribes of

the two great South .American storks. Arawakan
and Cariban. the former being indigenous, while

the latter were recent invaders, who, at the
time of the discovery, had as yet colonized only
the southern islands. The Arawakan tribes were
peaceful and agricultural, skillful weavers, wood-
carvers, and stone-polishers, but unable to with-
stand the inroads of the more savage Carib.
Below is given a list, from north to south, of

the linguistic stocks of ilexico. Central America,
and the islands, so far as present limited study
enables us to classify them, the Mexican portion
being according to the latest researches of Dr.
Nicolas Leon. The first five are extensions from
the United States; the Cariban, Chibchan, and
Arawakan are mainly in South America:

Yuman (Lower California, etc.).

Piman.
Athapascan (Chihuahua, etc.).

Tafioan (Chihuahua).
Coahuiltecan (TamauJipas, etc.).

Maratinian (Tamaulipas).
Serian (SonoraJ.
(Jhichimecan.
Otomian.
Matlaltzincan (Mexico and Michoacan).
Nahuatlan.
Tarascan (Michoacan).
Totonacan ( Vera Cruz).
Zapoteoan (Guerrero. Oaxaca).
Chinantecan ( Oaxaca).
Huavean (Oaxaca).
Zoquean (Oaxaca. Chiapas).
Chiapanecan (Chiapas, Nicaragua, CoBt& Rica).
Mayan.
Xincan (Guatemala).
Cariban (Honduras and islands).
Lencan J

.\icaquan r (Honduras).
Payan )

INDIANS OF SOUTH AMEBICA.

Our acquaintance with the ethnology of South
.'Vmeriea is still very imperfect, for the reason
that vast areas are yet unexplored, while in some
regions brought under Spanish or Portuguese do-

minion so much confusion has been wrought by
the mi,<Tration. disintegration, or complete exter-

mination of tribes that the writings of early mis-

sionaries or travelers help little to clear up the .

difficulties. Here, as wherever else the imcivil-

ized man confronts the European, we find the

same steady march toward extinction, brought
about originally by wholesale massacres and
cruelties at the hands of the white conqueror,

and later by the new diseases which followed in

his wake.
As in North America, we find also on the

southern continent the phenomenon of vast areas

occupied by tril)es of some half-dozen linguistic

stocks, differing little in habit and all vipon near-

ly the same culture plane, with other areas of

mountainous or otherwise difficult coimtrv held

by a multitude of sni,all stocks with habits al-

most as widely variant as their languages. In

general we may grovip the tribes by three great

regions, viz. the .\ndean. the Amazonian, and the

Pampean. the first being the mountainous terri-

tory extending along the Pacific coast from the

isthmus to about .3.5° south, in Central Chile;

the second, the whole interior stretching east-

ward from the summit of the Cordillera to the

Atlantic, with the exception of the Chaco: and
the third, comprising the Chaco forest and the

grassy plains of the Pampas, between the .Andes

and the Parana River, together with Southern
Chile, and stretching southward to Cape Horn.

In the .Andean region we find the highest cul-

ture, represented by the Chibcha. Yimca. Ayxnara,

and above all the Quichua. whose empire ex-

tended nearly two thousand miles along the
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const and inndc its intluence felt even among the
wild tribtM of tlic L |i|>er Ainuzun and the Chaco
border. In nearly all |hese nations we find a

firmly established system of government, with
soeial distinetions dearly defined : eareful and
successful agriculture, including irrigation and
the use of manures; superior pottery, with cu-

rious designs found nowhere else; weaving of cot-

ton and the hair of domesticated animals; bca\i-

tiful metal-work in gold. silvcT, ami bronze; and
an architecture with such enduring monuments
as the stu|K'ndous ruins of (!nin C'hinni. Paucar-
tjimbo, and Tiahuan.ieo. So far as can be learned

the various governments were based upon the

clan system, even in Peru, where the Inca him-
self was but the executive olticer of a council of

the gcntes. Of the various religious systems the

best known is that of the t^nichua, whose great

god was the Sun. after whom came their culture

hero, the white and bearded Niracwha. The
dead were buried in the ground, deposited in

stone sepulchres, or mummilied and preserved

thus in temples and caves. Anything in the nature
of a hieroglyphic system appears to have been

unknown, the nearest approach having been the

quipu records of the Quichua. The descendants

of these cultured Andean nations still number
many millions, in fact constituting the bulk of

the populaticm over large areas, and although in

theory accorded e()\ial civil rights, they are yet,

like aboriginal races elsewhere, in a state of prac-

tical vassalage to the dominant race of the con-

queror.
The tribes of the Amazonian region, the Ori-

noco, and the Parana, were all in various degrees

of savagery, although nearly all sedentary and
more or le.--s agricultural in habit. Cannibalism
prevailed extensively, the word itself being de-

rived from the name of the fierce C'arib tribe.

The custom still exists on sonic of the southern

headstrcams of the Amazon. Living mainly
' under the tropics, many tribes were entirely

naked, and tattooing and body-painting, although
occasionally found, were rare. Labrets were
worn by a number of tribes. Scalping was un-
known, but several tribes, notably the Mundu-
rucrt, preserved the heads of their slain enemies.

The blowgun and poisoned arrow were general

throughout the Upper Amazon and Orinoco re-

gions, curari poison con.stituting a chief article of

intertribal trade, tiovernnieiil was of the loosest,

and confederations were almost unknown. The
prevailing religious form was a crude animism,
apparently several degrees lower than that of

the North American savages. Throughout this

va.st area the tril>es which have not disappeared
are stiH nearly in their primitive condition, ex-

cepting where devoted missionaries have gathered
Ihein into villages, ehietly in Peru. Bolivia, and
Paraguay. The .Jesuit missions among the Gua-
rani "are recognized as the most successful ever

established in America. At one time they con-

tained over 300,000 Christianized Indians, the

basi.s of the modern civilized States of Paraguay
and Uruguay.
The tribes of the northern and central Pam-

pcan region, including the Chaco and Pampas sec-

tions of .Argentina, are warlike equestrian

nomads and hunters, living in tents of skin, sub-

sisting almost entirely upon meat, and in other

respects also very similar to our own plains

tribes, but superior in the possession of herds of

cattle and sheep, as well as horses, and in a

c-ertnin skill in iron-working. The Araueanians
of .Southern Chile, an extension of one of the
most importjinl Pain|)ean stocks, have success-

fully maintained their independence both against
the Inca einiM rors and the conquering Spaniard.
The Patagonians resemble their northern neigh-

bors of .\rgentina, but represent a somewhat
lower grade of culture. Like them, they are
brave fighters and of fine physique. The natives

of bleak Ticrra del Kucgn are in perhaps the

lowest stage of culture found in Soutli America,
occupying the merest temporary shelters, going
almost naked even in coldest weather, and having
no apparent tribal forms or ceremonials. On the
other hand, they are skillful liunters and daring
fishermen.

Below is given a tentative list of the existing
South -Xnicrican linguistic stocks, numlwring ap-

proximately sixty so far as present very deficient

knowledge jiermits a classification, Brinton being
the chief authority:

.\UkuUifnn (Ticrra del Fuego).
Andaquinn frokimhia).
.•Vrauan (Hrazil).
.\raucaii or .\uraninn f.-VrKcntina. Chile).
Arawakan (Brazil. \'enezuela, etc.. an<l islands).
,\tacamcflnn (Chile).
.Aymaran (Peru, Bolivia).
Barbac^ian (Ccdomliia).
Betoyan (Colombia, Venezuela).
Caniclianan (Bolivia).
Carajan (Brazil).
Carihnn ( Brazil. \'enezuela, Guiana, islands),
Caririan (Brazil).
Catamaroflan (.\rKentina).
Cavubaban (Bolivia).
ChanRuinan (Colombia).
Charriian (I'niKuay, etc.).

Chibchan (Colombia.Costa Rica).
Chiquitan (Bolivia).
Chocoan ((Vilombia).
Chonekan or Tzonecan (Patagonia),
Churoyan (Colombia).
Cocanuran (Colombia).
Cun.an (C<tlombia).
Cuahiban or (luayban (Colombia).
Ouar.aunan (Venezuela).
(tuaveiiran (.Argentina, etc.).

Itonnman (Bolivia).
Jaruran or Yaruran (^*enezuela).
Jivaroan (Ecuador, etc.).

Laman (Peru).
Lulean (.\rgentina).
Mainan (Ecuador, etc.).
Matacoan (.\rgentina, Paraguay).
Mocoan (Colombia).
Mosetenan (Bolivia).
Movimaii or Mobiman (Bolivia).
Onan (Tierra del FueRo).
Otomacan ( Venezuela^.
Paniquitan (Colombia).
Panoan (Peru).
PayaKuan (.Argentina).
Pei:)an ( Peru. Ecuador, etc.).

Piaroan (Salivan?)—(C^olombia, Venesuela).
Puinavian (Colombia).
Puquinan (Peru).
Quichuan or Kcchuan (Peru, Ecuador, etc.).

Salivan ( Piaroan?)—<\'enezuela).
Samucuan (Bolivia).
Tacanan (Bolivia),
Tapuyan (Brazil, Colombia).
Ticunan (Brazil).
Timotean (Venezuela).
Tunian (Brazil. Bolivia, etc.).

Vanstanan (Tierra del Fuego).
Yuncan (Peru).
Yusucasan (Bolivia).
Zaparoan (Ecuador).

INDIAN SARSAPARIXLA, XurrwARl-RooT.
Tlie roots of Ileniidesmus Indieus, an East In-

dian shrub of the natural order .'\sclepiadacea',

used as a substitute for sarsaparilla.

INDIAN SUBREGION. A zoogeographical
district of the Oriental Region, comprising India

from the valley of the Indus eastward to the

delta of the Brahmaputra, and southward nearly
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to its terminus, where it mingles with the Cey-

lonese Subregion, which includes Ceylon and the

extremity of (he Indian Peninsula. It is rich

in animal life, which, as a whole, is Oriental

in its affinities. The Mediterranean (Palearc-

tic) Subregion seems to extend eastward to

the arid valley of the Indus, and India thus

possesses several Ethiopian forms, wliich have
led some zoologists to regard its fauna as Ethio-

pian rather than Oriental, but tlie weight of

opinion has turned against this view. The east-

cm shore of the Bay of Bengal is the home of so

mixed an animal population that it has some-
times been called an Indo-Malayan' subregion,

but this is not generally recognized. Northeast-

ern India, along the midslopes of the southern

Himalaya ranges, is very different, faunistically.

from the peninsular plains or the low hot coastal

regions, owing to its elevation, and foims a long
westward-reaching tongue of the Indo-Chinese

and Manchuriau subregions (q.v.). See maps
under Distbibutiqx of A>nsiAl,S; and the para-
graph on Fainin, under IXDIA.

INDIAN SUMMER. A short season of pleas-

ant weather in the Central and Atlantic Coast
States, usually occurring in October or Xovem-
ber, more rarely in December, and characterized

by an almost cloudless sky. calm or light airs, a
hazy atmosphere, and mild temperature in the

daytime, but rather cool at night. It may last

one or two weeks, and may recur two or three

times during a season, but rarely more than
twice. During Indian summer weather the

barometer stands above the average, and the

cloudless sky indicates that there is in general a
descending tendency of the air at some distance

above the earth. Balloons ascending to great

heights show that there is very little horizontal

movement in the air. but what there is is toward
the east. At this season the leaves of most
plants dry up and drop away, adding their debris

to the dust in the atmosphere. Owing to the
prevailing dryness, forest fires and prairie fires

occur at this time, and the smoke adds to the

intensity of the Indian summer haze, but is not
necessarily the sole cause of it. Freq^uently such
smoke spreads slowly eastward, gathers moisture
to itself, and is followed by clouds and gentle

rain. Precisely similar weather occurs in Ger-
many, where it is kno«"n as the 'Old \A'oman's

Summer' and 'Saint Luke's Summer,' and in

England, where it is known as 'Saint Martin's
Summer,' or 'AH Hallow Summer* ; these terms
being applied to it according to the various dates
on which it happens to occur in October or No-
vember. There are also many indications of its

existence in China and Siam. The haze attend-
ing the African Harmattan in December and
Januaiy appears very similar to that of Indian
summer, but the diatom dust that characterizes

the former has not yet been found in the latter.

As to the origin of this expression, Mr. Albert
Matthews has shown that it does not occur any-
where either in printed books or manuscripts
until the year 1794: but at that time it was in
use throughout the Atlantic States. The popular
belief that Indian summer weather was predicted
by the native Indians in ccn%-ersation with the
first European settlers finds no documentary cor-

roboration, and the idea that the term Indian
summer was employed by the early settlers seems
to be a myth. In general, neither this term nor
anything corresponding to it is to be found in

any Indian language. The term Indian summer
in its present usage was introduced into England
from America. In 1778 Horace Walpole used the
same expression, but he evidently had in mind
the intense heats of the midsummer weather in

India and the West Indies. For full information
on the whole subject, see the Monthly Weather
Keriew, vol. xxx., pp. 19-29 and 09-79 (Wash-
ington, 1902).

INDIAN TERRITORY. A Territory of the
United States, situated nearly in the middle of
the country. It is bounded on the north by
Kansas and Oklahoma, on the east by Missouri
and Arkansas, on the south by Texas, and on the
west by Oklahoma. Its area is, approximately,
Sl.OOO'square miles (census of 1900).

Because the Indian Territorj' had been re-

served for Indian tribes, it long remained prac-
tically unexplored, while the areas around it

were surveyed and well mapped. A curious il-

lustration of the fact that little was known about
this large region was afforded by the sur\ey of

the lands of the Territory authorized by the
National Congress in 1894. It had been assumed
that the Territory was mainly an open, flat coun-
try, and that the survey might therefore proceed
very rapidly. It was found, however, that about
one-fourth of the Territory is mountainous, and
that nearly two-thirds is woodland.' As late

as 1895 it appeared that while good maps of the
drainage of the Chickasaw reservation had been
prepared, its relief was not yet mapped ; and
that little was known either of the drainage or
relief of the remainder of the Territory.

Various parts of the Territory differ much in

their topogiaphy. South of the Canadian River,

in the reser\'ations of the Choctaw and Chicka-
saw nations, the country is considerably broken,
being traversed by the winding serpentine ridges

forming the southern part of the Ozark Hills.

These hills enter the Territory from .Arkansas,
and the summits near the Arkansas boundary
reach an altitude of 2500 feet above the .sea.

Farther south they diminish in height till, in

the middle of the Choctaw reservation, they are
not more than 1000 feet above the general level

of the country. The rocks of these ridges are,

for the most part, quartzite. while the valleys
between them are floored with limestone. This
difference in the rock formations explains the
topography. The quartzite ridges are the sur-
vival of the hardest rocks.

The northeastern part of the country, north of

the Arkansas and Canadian rivers, is a plateau
deeply scored by streams. West of this very
broken region the Territory is broadly undulating.
The eastern portion of the Territory, particularly
in the hilly and mountainous regions, is heavily
timbered. The southern part, including the
Chickasaw reservation and the western portion
of the (Tlioctaw country, is a territory- of tim-
ber and prairie, the timber predominating to the
extent of nearly three-fourths of the area. The
largest extent of prairie is in the Cherokee and
Creek reserN-ations of the north, where there is

little timber except along the streams between
the timber belt on the west and the hilly country
on the east. Some Azoic rocks are found in the
north, and the igneous rocks of the hilly and
mountainous areas are above mentioned, but the
predominant geological formation is Carbon-
iferous; in this formation are (he bituminous coal
measures that will probably always be the chief
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irineral resource of the Territory. Coal is

mined most largely in the southeast and is yield-

ing nearly 2,000,000 tons a year, most of the
product being marketed in the Southern States.

Gold and silver are also found in the mountain
regions, and asphalt has iK-en discovered, but is

not yet of much importance.

As the drainage of the Territory shows, the
general slope of the land is gently from north-
west to southeast. The streams are nunicnius,

but none of them is imporliint for navigation.

The Red River flows along the boundary of In-

dian Territory and Texas. The Canadian River,

rising in New Mexico, flows east nearly across
the Territory till it joins the Arkansas. The
Washita River, emptying into the Red River,

drains most of the southwestern part of the

eountrj-. The Arkansas, passing through tlie Ter-

ritory, and the Red River carry off all the drain-

age.

The whole Territory belongs to the humid area
of the eastern half of the United States, with suf-

ficient, though not superabundant, rainfall for

agriculture. Lying, however, between the 33d
and 37th parallels of latitude, the region has a
warm climate, the main annual temperature be-

ing about 60° F. For Flor.\ and Fauna, sec

those sections under United States.

Agbicultl'RE. Tlie Territory has the advan-
tages of excellent natural conditions for tlie

development of agriculture. The soil is fertile,

and the rainfall is greater and more certain than
it is in Oklahoma Territory to the west. In
lllOO, 36.G per cent, of the land was included in

farms. Most of the farms are owned by Indians,

but there are also a number nf negroes who own
land, and also a certain nunibcr of whites who
have secured land, principally by iK-ing adopted
as citizens by act of the legislatures of the sev-

eral Indian nations. However, the Indians do
not, as a rule, cultivate their own farms, but
rent them instead to the whites, the latter con-

stituting seven-ninths of the total number of

farmers. The average size of farms varies from
42.5 acres in the small Seminole Nation, to

329.2 acres in the Creek Nation.

The climatic conditions are such that a great
variety of products, including those of both the
temperate an<l semi-tropical regions, can be
grown. The cultivation of the soil has thus far,

however, l>een largely subordinated to stock-

raisinjf, and corn has con.sequently been the lead-

ing crop, comprising, in 1900, I,181.-139 acres.

The areas devoted to wheat and oats for the same
year were, respectively. 247.247 and 160,4.57

acres, while the hay and fortige crops exceeded
400,000 acres. Cotton produces abundantly and
is rapidly becoming of great importance, the
acreage devoted to its cultivation in 1000 being
442,065. Fruits and vegetables are also very suc-

cessfully grown. The prairie lands of the Terri-

tory afford excellent and extensive pasturage for

stock. The number of cattle in 1900 exceeded
1,500,000. In the same year the horses num-
bered 198.600: mules, 51,500; sheep, 12,600; and
swine, 650,000.

M.vNrFACTTRES. Because of peculiar lociil

conditions, especially the nature of the popula-
tion, manufacturing has been slow to develop
in Indian Territory. However, a good begin-

ning has been made in the decade 1890 to 1900.

During this period the number of establishments
—including hand trades and houses with a prod-

uct of more than .$500—grew from 20 to 789,
the capital increasing from $204,329 to $2,024,-
205. The census of 1900 reported 348 establish-
ments additional, having each a product of less

than $500, The most important industries are
cotton-ginning. Hour and grist milling, the manu-
facture of cottonsM'd oil and cake, and the manu-
facture of lumber and pianing-mill products.
The greatest activity centres in the Cliickasaw
nation.

Tha.nsportation-. The railroad facilities arc
adequate enough for a higher industrial develop-
nient than that which now prevails in the Terri-
tory. In 19(X) there were reported l.iOO miles.
The principal lines are the Missouri, Kansas anil

Texas; the .'^aint Louis and San l"rancis<o ; the
Choctaw, Oklahoma and Gulf; the Santa FO and
the Rock Island.

Finance. The different nations assess tribal
ta.xes upon non-citizens and those employing non-
citizens. These taxes are collected with dilTi-

eulty, as effort is made to avoid pavment. The
Indian Agent collected and disbursed $825,020
in 1900, of which amount $139,589 represented
royalties upon mineral products.
Hanks. In 1902 there were 09 national banks,

with loans amounting to $7,277,000; cash, etc.,

$.548,000; capital, ,$2,779,000: and deposits, $5,-

896,000. The 20 private banks had in loans.

$602,670: cash. .$50,354; capital, $203,975; and
deposits, .$495,810.

Religion, ilissionary work among the Indians
of the Territory has always been ven.' active.

The Methodists and the Baptists are in the
majority; Presbyterians. Roman Catholics, Dis-
ciples of Christ, Friends, and other denomina-
tions are represented.
EinxATioN. Religious denominations, the

National Government, and the tribal govern-
ments all maintain schools within the Territory.
Nevertheless, the educational situation is not
what it ought to he. The Territory has been
rapidly filling up with a population of whites,
who, having no voice in the government, have
been unable to secure public scho<iI advantages
for their children. It was estimated (in 1900)
that there were 50,000 white children of school
age—three times that number of Indian children
of that age—who were tlius deprived. .\ recent
act of Congress enabling towns to incorporate,
elect olliccrs, and provide education for white
children, will be a particular relief. For a time
the Indians were allowed to manage their own
educational affairs. This was so unwisely if not
corruptlv done that Congress provided in the Cur-
tis .\ct"(1898) that the National Government
assume charge, and accordingly a superintendent
of education has been placed in authority over
the Five Nations (the .Seminoles excepted).

PopfLATlON. The population of the Territory
grew from 180,182 in 1890 to 392,060 in 190(),

an increase of 117 per cent. This great increase

was due to the inflow of whites from the .States.

The Indians in 1900 numbered 52.510; negroes,

36,870: and whites. 302.680.

Indians. The Indians of the Territory consist

of the 'Five Civilized Nations,' and those of seven
reservations. Ninety-seven per cent, of the popu-
lation, including whites, is found in the four prin-

cipal nations. The census of 1900 distributes the
population as follows: Cherokee Nation, 101,754;

Chickasaw Nation, 139.260: Choctaw Nation, 99,-

081; Creek Nation, 40,074; Seminole Nation,
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3786; Modoc reservation, 140; Ottawa reser-

vation, 2205 ; Peoria reservation, 227 ;
Quapaw

reservation, lo4; Seneca reservation, 255; Shaw-
nee resen'ation, 79; Wyandotte reservation, 288;
not located by reservations, SCI. The majority of

the negroes enumerated in the census are ex-

slaves of the Indians, or descendants of ex-

slaves, and share with the Indians in the allot-

ment of lands. A non-citizen marrying into a
(rilje is made a citizen, and also receives an al-

lotment of land.
GovEBXMEXT. The 'Five Civilized Nations' (the

Cherokees, Creeks, Chickasaws, Choctaws, and
Seminoles), who occupy almost the whole of the
Territory, came thither under an agreement with
the United States guaranteeing their tribal au-
thority. They organized for themselves forms
of government much like those of the States,
having a Governor, Senate, and Legislature, elect-

ed by popular vote; a national court, school sys-

tem, and treasury. Under this independent, self-

governing system the Five Nations have lived
until recent years. The workings of the system
were quite tolerable in the early period, but it is

quite inadequate on account of the rapid changes
in conditions now taking place. The white popu-
lation of the Territory, who outnumber the In-
dians six to one, found themselves without a
voice in the government, unable to secure such
privileges as look toward their proper pro-
tection and development. Accordingly, various
enactments have been passed by Congress within
the past few years, all having for their ulti-

mate purpose the extension of complete Federal
jurisdiction over the Territory, the extinction
of Indian governments, and the opening of the
countri' to unrestricted white settlement—in
other words, their assimilation, political and
legal, with the rest of the United States. How-
ever, the original guarantee of an autonomous
form of government to the tribes and other
complicating conditions exist to delay the process
of transformation. Tlie resisting Indian is some-
times conciliated, sometimes disregarded. In
1893 a commission to the 'Five Civilized Na-
tions.' the Dawes Commission, was appointed to
enter into negotiations with the Indians in the
Territory for the allotment of their lands in
severalty, or to procure a cession of their lands
to the United States. The Commission had in
1001 finally secured from each of the five tribes
tentative agreements, looking toward allotment
ajid citizenship; but years are likely to elapse
before the work of the Commission is ended,
as the task of dividing 20,000.000 acres of land
equitably among many thousands of legitimate
claimants is enormous. An act of 1897 gave
the United States courts jurisdiction within the
Territory. The Curtis Act of 1898 had for
its general purpose the transfers of the control
of property rights from tribal authority to that
of the United .States. Accordingly it provided,
among other things, for the enrollment of citi-

zens, preparatory to the allotment of lands, for

the regulation of town sites, and the incorpora-
tion of towns; and it gave the President a veto
power over acts of the tribal governments.
Differences of conditions have prevented a uni-
form application and enforcement of this policy.

Some featuies are universally carried out, while
others are temporarily suspended for certain
tribes. An agreement with the Seminoles per-
mits the continuance of the Seminole government

in a limited way. and an agreement with the
Choctaws and Chickasaws extended their govern-
ments, with certain modifications, until March 4,
190G. Consult: Hinton, "The Indian Territorj-,
Its Status, Development, and Future," in Heview
of Reviews, vol. xxiii. (New Vork, 1901).

INDIAN TOBACCO. See Lobelia.
INDIAN TURNIP. See Ablm.
INDIAN YELLOW, or Plkkee. A coloring

matter highly esteemed by artists. It is ex-
ported irom the East Indies and China in
spherical masses, which are of a dark brown color
externally, but of a bright orange yellow in the
interior. It is obtained in Bengal as a .sediment
Irom the urine of cows fed en decayed and yellow
mango leaves. Its odor is peculiar, and resem-
bles that of castoreum. It consists chiedy of
the magnesium salt of an acid termed piirreic or
cuxanthic acid (Cu,H,50,o). Alkaline solutions
dissolve this acid, and form a yellow liquid. A
s6lution of eu.xanthate of potash, when mixed
with the solutions of the salts of the earths,
gives brilliant yellow, sparingly soluble precipi-
tates, and with acetate of lead it forms an in-
soluble yellow. Purree is often found adulterated
with chrome yellow.

INDIA-RUBBER. See Rubbeb.
INDICATOR (Lat., pointer). In steam en-

gineering, an instrument to measure and to
record by means of a diagram the pressure of
the steam in the cylinder of an engine. The
indicator was invented by .James Watt, of steam
engineering fame, and the modern indicator is

merely a structural modification of Watt's origi-
nal design. Concisely described, the modern
steam-engine indicator consists first of a small
cylinder having communication with the interior
of the engine cylinder by means of a short pipe
provided with a stopcock. In this small cylinder
works a piston having a piston-rod extending out
of the top of the cylinder. This piston is nor-
mally pressed down to the bottom of the cylinder

Fig. 1. STEAM-EXGIJIE INDICATOR.

by a spiral spring, but when steam is admitted
below the piston by opening the stopcock pre-

viously mentioned, the pressure forces the piston
upward against the spring, compressing it a
greater or less amount, according to the steam
pressure. The top of the piston-rod is attached
to a lever which carries a pencil at one end.
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This pencil boars against a slip of paper attached
to a drum, which rotates back ami forth on its

axis for a di.stanee and with motion which
corresponds exactly to the stroke and movement
of the engine piston. In operation the indicator

piston rises and falls with the rise and fall of

the steam pressure in the cylinder, and th«

pencil point is thus given a vertical movement
>Vhose magnitude corresponds to the intensity of

the steam pressure. At the same time the rota-

tion of the <lnnu gives the paper a horizontal

movement under the |H'ncil jioiut. corresponding
in magnitude and speed to the engine-piston

movement, so that the result of the two opera-

FlU. '2. INDICATOB UIAUUIM.

tions is the inscription of a loop-shaped diagram
on the paper. These diagrams enable the steam
engineer familiar with their use to cahulate the
power of the engine, to examine and adjust the
actions of the engine valves, and to make certain
inferences concerning the transformation of heat
into work, and the inlluence of the metal of the
cylinder on that operation. A concise treatise

on the subject of indicators and indicator dia-

grams is Peabodv. Tlie litcain Engine Indicator
(New York, liino").

INDICTION, indik'shun (Lat. indict io. im-
position of a tax, period of fifteen years, from
wdiccrc, to declare, from in, in -r diccrc, to say,

Skt. diif. to show). A period or cycle of fifteen

years, the origin of which is involved in obscu-

rity. It began to be used in reckoning time,

chiefly by ecclesiastical historians, during the.

life of Athanasius ; it Avas afterwards adopted
by the Popes, through whose influence it came
to be so generally employed during the Mid-
dle Ages, that the dates of charters and ]iub-

lic deeds of this period are expressed in in-«

dictions as well as in years of the Christian
Era. The time from which reckoning by in-

dictions commenced is, according to some. S<'p-

tember 1.5, 312: according to the IJreeks of the
Eastern Empire. 8<'ptcmbcr 1. ."ilS; but when
this method was adopted by the Popes, it was
ordered to be reckoned as commencing .January 1,

31.3. The latter, which is now alone used, is

called the Papal iudiction. If we reckon back-
ward to the commencement of the Christian

Era, it will be seen that 1 a.d. does not corre-

spond to the first, but to the fourth year of an
indietion—hence, if to any given year of the
Christian Era three be added, ami the sum
divided by fifteen, the quotient will give the
position of that year in an indk-tion—e.g. 1880
A.D. was the eighth year of an indietion.

INDICTIO PASCHALIS, In-dik'shI-6 pfls-

ka'lis ( Lat.. Easter diil.irationK A custom that
arose in the early Christian Church of Alexan-
dria of announcing on Epiphany the days on
which Easter would fall. Later this declaration
was called the Indirtio fcfttorum mohilium. the

announcement of the movable feasts, because the

time when these should be celebrated depended
upon the appointment of the days for Easter.
The custom soon l)ecamc general; the fourth
Syn<Hl at Orleans (541) issued a formal order
for the oliscrvaiice in its first canon.

INDICTMENT, indit'mfnt (from OF. cndi-
ttr, cndictcr, indiirr, indictcr, to accuse, Latin
indictarc, frequentative of indiccrc, to proclaim,
from in, in -f- diccrc, to say, Skt. rfi/i, to show).
The formal written accusation of crime against
a person, presented on oath by a grand jury
(q.v.). and upon which he is tried by a |K'tit

jury. In Scotland an indictment is also the
accusation on which a prisoner is tried;

but it runs in the name of the lord advo-
cate, addressed to the prisoner. In England
a prisoner is not entitled, before trial, to a copy
of the indictment or a list of the witnesses
against him except in case of treason. An
indictment dilTers from an information (q.v.)

in that it is the act of a grand jury, while an
information is the written accusation of crime
by the law otliccr of the Crown or of the State.

It difl'crs from presentment (q.v.) in that the

latter is an aceusatiim by the grand jury of its

own motion, and without any charge of crime, or

any bill of indictment being laid before it.

In the I'nited States persons who are accused
of felonies or grave misdemeanors can be brought
to trial only upon an indictment which a grand
jury has declared to lie 'a true hill.' When a
criminal court is convened, and the grand jury
has been duly constituted and instructed, the

State's attorney, or some other duly qualified

oflicer, lays before them drafts of indictment
against the alleged ofTenders, and furnishes them
with the names of the witnesses whose testimony
is relied upon to support the accusation. The-'

witnesses the grand jurj- examines ex parte, i\<

to determine the guilt or innocence of the ai

cused, but to ascertain whether there is or is not

prima facie evidence of guilt suflicient to warrait
their trial. If twelve or more members of tl

grand jury pronounce in the aflirmativc. t)i

presentment, with the words 'a true hill' indorsed
upon the back thereof, is sent to the court : and.

upon the charges therein contained, carefully set

forth in the indictment subsequently prepared,

the accused is put upon trial before a petit jury.

The indictment is prefaced by a 'caption.' in

which are set forth the name, term, and place

of meeting of the court, the names of the justices.

and the fact that the grand jury was lawfulh
constituted. Then comes a full and particular

description of the alleged crime; the name of the

accused must he given if known; and if not, In-

must be descrit)cd in such a way as to make his

identity sure. The time and place of the com
mission of the crime must also \>e stated, thougli

it is not always necessary to conviction that
the.se particulars should be exactly supported as

charged. In some eases, however, a failure

upon this point is fatal to the indictment. In

trials for perjury the exact day when the ofTense

was committed must be named. To prove that
the crime was committed on .some other day will

not avail. In cases of murder the death must
lie described as occurring within a year and a
day of the time when the alleged fatal injury
was inflicted. When several persons have been

concerned in the commission of a crime, they mav
be indicted either jointly or separately. It is

usual to describe the alleged ofTense in dilTcrcnt
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ways, in what are usually called 'counts,' in

order to cover any uncertainty that may exist

beforeliand as to the precise way in which it

was committed. It is enough if the prisoner is

convicted upon a single count. The indictment
must charge explicitly whatever is necessary to

constitute the offense. In many of our States

the harsh rule of the common law, which denied
the right of a person accused of treason or
felonj' to have a copy of the indictment, has
been abolished by statute. Consult : Pike, Ilis-

iory of Crime in England (London, 1876) ; Ste-

phens. History of the Criminal Laic of England
(London, 1883) ; Pollock and ilaitland. History

of English Law (2d ed.. London. 18!)9) ; United
States Constitution, Fifth Amendment.

INDIFFERENTISM (from indifferent, from
Lat. indifferens, not different, from in-, not +
differre, to differ, from dis-, apart + ferre, to

bear). A term used in philosophy and ethics, to

designate the theory that the human will is ab-

solutely indifferent to all motives. The doctrine

is also called indeterminism or the doctrine of

the liberty of indifference, and is opposed to

determinism (q.v.). See Fatalism; Ethics;
Will,

INDIGESTION (from Lat. indigestio, indi-

gestion, from in-, not + digestio, digestion, from
digerere, to digest, from dis-, apart -|- gerere, to

carry), or Dtspepsi.v. A term somewhat vaguely
applied to various forms of disease of the stomach
or of the small intestines in which the natural
process of digesting and assimilating the food

is deranged. The common cause of indigestion,

where organic disease is absent, is the eating of

too much food, too rapidly, or without sufficient

mastication.
The symptoms of indigestion are by no means

constant in all cases. There is often anorexia
(or want of appetite), but occasionally the ap-

petite is excessive, and even ravenous. Nausea
not infrequently comes on soon after a meal

;

while in other cases there is no nausea, but
after the lapse of a couple of hours the food is

vomited, the vomited matters being very acid,

and often bitter from admixture of bile. In se-

vere ca.ses the vomiting has been known to occur
after every meal for several months. Flatulence,

relieving itself in eructations, is one of the

standard .symptoms of this affection, the gas that
gives rise to this s^nnptom being sometimes
evolved from undigested matters in the stomach.
It is very apt to occur in dyspeptic patients

if they have fasted rather longer than usual.

Cardialgia (popularlv known as heartburn)

.

pyrosis (q.v.), or water-brash, and gastrodynia
(commonly designated spasm or eramp of the
stomach, and coming on at uncertain inter\-als

in most severe paroxysms) are somewhat less

common symptoms of indigestion.

The treatment of indigestion is more dietetic

than medicinal. All bad habits suggested above
must be corrected. The quantity of food which
can be digested by the gastric juice and intes-

tinal fluids being limited (see Dioestion, Or-
gans OF), care should be taken to avoid ex^
cess; moreover, the meals should not succeed
each other too rapidly. With regard to the
nature of food best suited to dyspeptic persons,

it may be safely asserted that a mixtiire of

well-cooked animal and vecetable food is in gen-

eral more easily digested than either kind taken

exclusively. Each patient should be advised hy
his physician as to his dietary. The imques-
tionable benefit which dyspeptic patients often
derive from a visit to a hydropathic establish-
ment is due perhaps not so much to any specific

action of the water as to the well-regulated diet,

the withdrawal of the mind from personal cares,
and the change of scene. The use of purgatives
and remedies for indigestion is much overdone
by the laity, and la3-s the foundations of chronic
gastric disorder that cannot be cured.

INDIGIRKA, en'dye-ger'ka. A river of East-
em Siberia. It rises in the Stanovoi Mountains,
400 miles east of Yakutsk, and, after tlowin<f

in a northeasterly course for about 900 miles
across a sparsely populated and frozen desert
region, it empties through a large delta into
the Arctic Ocean, 460 miles east of the mouth of
the Lena (Map: Asia, 1).

INDIGO (Sp. indigo, indico, from Lat. in-

dicinii, from Gk. IvSik6v, indikon, indigo, from
'Ivdla, India, India ) . A coloring matter first

employed as a dyestuff in India, whence it was
brought b\' traders to the Mediterranean coun-
tries. Europeans were not acquainted with its

vegetable origin until the time when its im-
portation assumed considerable dimensions, after

the circumnavigation of Africa; and as the
method of dyeing «"ith woad did not present the
indigo in substance, the virtual identity of the
two was not suspected. Of late years, artificial

indigo has been produced from coal-tar products,
and is seriously threatening the existence of the
indigo plantations. For the history of artificial

indigo, see Coal-Tab Colobs.

«i/'

Most of the natural indigo of commerce is ob-

tained from species of Indigofera, of the family
Legiuninosoe. The genus embraces about 400 spe-

cies, widely distributed throughout tropical and
subtropical regions. The best-known and most
widely cultivated species, as well as the ones
which supply nearly all the indigo found in the
markets, are Indigofera anil, a native of tropical
America, and Indigofera tinetoria. the original
home of which is not positively known, although
it is said to occur wild in the Bombay Presi-
dency. Indigofera argentea, a native of Arabia
and parts of Africa, is a source of much of this
valuable dye. Tndisro plants are extensively cul-
tivated in the East and West Indies (especially
in Bengal), in Central America, parts of Eu-
rope, and Africa, etc. The plants are shrubby,
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altaining a height of about six feet, have

pinuately compound lenves. and usually pink or

purple Mowers. The pods of Indigofcnt anil are

sickle-shaped, short and compressed, while those

of Indiijofera tinctoria are straight, cylindrical,

and many-seeded. When cultivated the indigo

plant requires a rich, friable soil, well watered,

but not too wet. The s<'eds are sown in drills

about a foot apart, and the plants are cut when
beginning to llower. In llie tropics this can be

done at frequent intervals, and four or five

crops a year obtained. After cutting, the crop

in handled in various ways, fermented in tanks,

as described below_. and the in<ligo e.\tracted.

Although the plants are perennial, the greatest

yields are obtained from annual plantings. In

addition to the species mentioned alxive. at least

half a dozen other species of Indigofera are

known to produce indigo of good character. It

is also produced by species of Sophora, I3aptisia,

Amorpha, Tephrosia. and Galega. all belonging

to the order Leguminos.-p. Baptisia tinctoria

and Amorpha fruticosa are known as 'false in-

digo* in the I'nited States, where Ihey are widely

distributed. Plants of other families produce
indigo, as Isatis tinctoria. a cruciferous plant

which was cultivated in Europe during the Mid-
dle Ages and is still planted in .*<outhern France

(see \VoAD) ; Wriglitia, and Neriiim. which be-

long to the family A]iocynaceip; Marsdenia tinc-

toria and Oynmema tingens. of the natural order

Aselepiadaeea': Polygonum tinctoritiin. of the

order Polygonaeea? : Strobilanthes flaceidifolius,

of the order Acanthaceie; Spilanthes tinctoria

(Composita;), and Scabiosa succisa (Dipsa-

caceici, as well as many others, representing

widely separated orders of plants.

Neither the indigo plant nnr Isatis tinctoria

contains the dyestufT (indigotin) ready formed,

but rather a colorless glucoside. indicanc. which
breaks up. by fermentative processes, into indi-

gotin, and a glucose sugar called . indiglucin.

It is a curious fact that indicane is a normal
constituent of human urine, and becomes very
plentiful in certain diseases. Natural indigo is

prepared for the market in the following fashion:

The plants are cut down ju^t liefore reaching

the flowering stage, and are thrown into vats,

where they are steeped in water and allowed to

ferment for 12 to l.'i hours, practically out of

contact with air. This produces the soluble

indirio vhilr, which is taken tip by the water;
the liquid is then drawn off into "ben ting- vats,'

where it is violently agitated by machinery, in

order to promote contact with the air. so that

the indigo white is o.xidized to the insoluble iii-

rlifio liliir, which forms a thick scum on the

surface and then sinks to the bottom as a bluish

mud. After settling, the clear liquid is drawn
ofT. and the indigo blue is collected, squeezed
between cloths, and drieil in the air. It is .sold

in irregular lumps, which differ in tint, size,

and textuKe according to the various localities

in which they are produced. The amount of

available dyestuff ranges from 20 to 90 per
cent, of the commercial product, some of the
impurities boing accidental, although intentional

adulteration is common enough. Tliis irregu-

larity of composition in the natural product is

one of the causes that have advanced the manu-
facture of artificial indigo, which is always chem-
ically pure. Tliere are a large number of patented
processes for the preparation of synthetic indi-

gotin, chiefly held by the German color-factories,

and largely based upon the researches of Adolf
IJaeyer, who showed, about 1880, what the exact
chemical constitutiim of this Huhstance is, and
indicated the general principles for its prepara-

tion from aniline derivatives. At present, indigo

is manufactured on the largest scale by the

lleuinaiin i>ri)ccss. Plithalic acid, from naphtha-
liiic, is converted into anthranilic (ortho-amido-
benzoic) acid by way of the phthalimide, and '

the anthranilic acid is transformed, by treatment
with chloracetic acid and fusion with sodium
hydroxide, into indoxyl, which readily oxidizes

to indigo. According to the United States t'ensus

for 1!K)0, three million pounils, or one quarter of

the world's supply of indigo, are annually pro-

duced by synthesis. Pure indigotin, whether ex-

tracted from natural indigo or prepared artili-

cially. is crystalline, with a coppery lustre and
a very characteristic odor: when crushed, it

forms a blue powder, and when fixed upon the
fibre it constitutes a remarkably fast and bril-

liant 'navy-blue' dye. A few chemical compounds,
analogous to indigo, and. of slightly different

shades, have been produced; but they are as yet ,

of very slight im|)ortance. Mention may also be
made of the so-called iiuliruhin, a red coloring

matter of insignificant tinctorial value, which is

found in natural indigo.

DvKi.Mi WITH I.NDIGO. As indigo blue is insolu-

ble in water, it must first be converted into

indigo white, which is soluble in alkaline liquids.

This change is produced by the chemical addition

of hydrogen, .so that the blue, CnHioNjO,, goes

over into the white, CnHi-N.O,. "This is effected

in cold vats, which are employed for the dyeing
of cotton and linen, by metallic reducing agents,

such as sulphate of iron, zinc dust, and alkaline

sulphites; while wool and silk are dyed in irnrm
vats, where the reduction is caused by a fer-

mentation of vegetable substances, preferably

woad. in a manner analogous to that by which
indicane is converted into indigo white. These
vats are alwavs alkaline. When the reduction
of the indigo is completed, the liquid is colorless,

with a light bluish scum on top. The scoured

materials are then drawn through the vats and
exposed to the air while drying. The atmospheric
oxygen immediately reconverts the white into the
blue, by removing the extr.a hyilrogen atoms.
Indigo olue is also soluble in fuming sulphuric
acid, forming 'indigo-sulphonic acid' or Saxon
blue, which was formerly known as a dyestuff,

but has l)ecn replaced in modern practice by its

sodium salt, imlifjo carmine. The solution of this

carmine produces a blue precipitate upon the
fibre with an alum mordant, but the color is

neither as deep nor as fast as that of the un-
altered indigotin from the reducing-vats. With
artificial indigo, the final synthesis can be pro-

duced on the fibre itself, as when ortho-nitro-

phenylpropiolic acid and potassium xanthoKcnate
are applied separately and the doubly impreg-
nated cloth is then steamed, whereupon indigo
blue is formed within the fibre, and the by-
products can be washed out.

Printino whth iNDifio. Indigotin is not suited

to printing in pigment form, and figured goods
are produced by what may be considered as
dyeing processes. To procure a bliie-and-white

pattern, for instance, the whole fabric may first

1* dyed blue, and the white produced by printing
on bleaching agents which will remove the color.
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Or the cloth may first be printed with a 'reserve,'

a paste composed of gum, pipe-clay, and copper

salts, which will prevent the deposit of indigo

upon the spots which they protect, while the

material passes through the vat. Artificial in-

digo can again be produced by printing one

chemical upon tlie fibre and putting the other

into the bath through which it is subsequently

passed.
BiULioGRAPiiv. Benedikt, Chemistry of the

Coal-Tar Colors (London, 1889) : Xietzki, Chem-
istry of Organic Dye-stuffs (London, 1802) :

Sadtler, Handbook of Industrial Organic Chem-
istry (Philadelphia. 189.5). Consult also Baeyer's
articles in the Berichte der deutschen chcmischen
Gesellsclinft (Berlin) for 1879-90, and Lachmann
in the Journal of the Smerican Chemical Society

(Easton, Pa.) for 1901.

INDIGO-BIRD. A North American finch

{Passerina cynnea) of the Eastern United States.

It breeds as far north as Nova Scotia and Min-
nesota, but migrates southward in the fall to

Central America, where it spends the winter.

It is about 5'/'j inches in length, and the adult

male is rich dark blue in color, variously tinged

and shaded, the lores and angles of the chin

velvety black. The female is gray brown. It

frequents open places on the edges of woods, and
delights to sit on the top of a high tree singing

a very sweet and peculiar melody, continued
late into summer, after most other birds have
stopped singing. It is easily domesticated. The
nest is built of grasses, leaves, bark, and long
hairs, in a little bush or on weeds near the
ground. Tlie eggs are three or four, pale bluish
white, without spots. See Colored Plate of Egos
OF SoNG-BrBDS.

INDIGO-SNAKE. See Gopheb-Snake.

IN'DIUM (XcoLat.. from Lat. indicum, in-

digo). A metallic element, discovered by Reich
and Ricliter in 18G.3. It occurs in minute quan-
tities in various zinc ores, especially in tlie zinc

blendes of Freiberg, in some galenas from Italy,

and in the flue -dust of zinc-furnaces. In the
metallic state, the element may be obtained by
reducing its oxide in a current of hydrogen, or
by fusing the oxide with sodium. The oxide

itself is obtained by dissolving Freiberg zinc in

weak sulphuric acid, precipitating the solution
with metallic zinc, and separating out, from the

precipitate, lead, copper, and iron. With oxygen
indium forms two compounds, a monoxide (InO)
and a sesquioxide (In^O,). A number of its salts

have been prepared, but none of them has any
economic value. Jletallic indium is ductile,

silver-white, and lustrous. Its specific gravity
is from 7.3G to 7.42 and its melting-point is at
170° V. Its chemical symbol is In. and its

atomic weight, referred to oxygen, is 114.

INDIVIDTTALISM (from individual, from
ML. indiridurilis; relating to an individual, from
Lat. individuus. indivisilde, from in-, not -^-

diridiius, divisible, irnm dividrre. to divide).
The doctrine that society is only an artificial

device, whose value is to be gauged by its con-

duciveness to the good of the several associated
members or by some other standard set by these
individuals. Individualism must be distin-

guished from egoism, with which it is often con-
founded. While individualism perhaps is gener-
ally eeoistic in character, it is not always .so.

An individualist may maintain that the end which
Vol,. X. —,)«.

justifies all justifiable means is "the greatest
good of the greatest number;" what makes him
an individualist is his conception of the great-

est number as composed of independent units, the
happiness of each of which is to be reckoned as
a separate item in the sum total of general
happiness. Such being the nature of individual-
ism, it is clear that in all the sciences which deal
with man as a social being there may be indi-

vidualistic tendencies. And as a matter of fact

individualism has been a marked characteristic

of many prominent theories in political science,

in economies, and in ethics.

In political theory the consistent individualist

regards the State as a means to subserve individ-

ual ends. He m.ay be an egoistic anarchist, desir-

ing to remove all restraints which the State im-
poses upon his freedom of action. On the other
band, he may be an absolutist, believing that the
restraints imposed by a supreme government are
necessary to prevent the disastrous consequences
which would follow from every man's acting upon
his unregulated desires, and thus involving him-
.self in perpetual warfare with all his neighbors.

Thus we see that the sovereignty of government,
which the individualist must deny in ultimate
theory, he may stoutly maintain in practical

politics. Hobljes, the prime individualist of mod-
ern times, was nevertheless one of the stanchest
supporters of unlimited despotism when despot-

ism was making its last stand against parlia-

mentary government in England. Again, an al-

truistic individuali-st may, like the egoistic, be
either an anarchist or a believer in government.
The anarchism of our day is in large measure
a reaction against absolutism, a reaction motived
by a sincere desire to secure for mankind at large

the blessings of freedom. The trouble with it is

that it conceives freedom as license, and regards

license as in its nature humane when not irritated

by authority. Other altruistic individualists,

however, who do not share with the benevolent
anarchist the optimist belief that man is by na-

ture a saint and only by government a sinner,

justify government as a necessary evil: an evil

because individuality is more or less repressed

by law, but a necessity because without some
measure of such repression some individuals

would make life intolerable or even impossible

for others. It is thus clear that individualism as

a political theory Is quite compatible with ac-

quiescence in and support of almost any form of

government, or even with revolt from all govern-

ment. Practical individualism, on the other

hand, may prevail to a large extent along with
anti-individualistic theories, for it is quite logi-

cally consistent for a thinker to maintain that

the true end of all government is the welfare of

society as an organic whole, and yet that this

welfare can best be seived by allowing every

individvial to pursue his own ends.

In economics indi\ndualism has generally advo-

cated the practice which is formulated in the well-

known precept, laisxr^ faire. lai.ssc: pnssrr. The
State is to keep hands off of the economic ma-
chinery. Free competition, resulting in the sur-

vival of the economically fittest, is the individual-

istic ideal. Hence we find among individualists

a tendency to oppose all sumptuary and other
economic legislation. Compensation for service

rendered is held to be a matter which concerns

merely the parties immediately involved, and no
general laws, it is urged, should control the unrc-
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strictcd privilege of any man to buy labor as
cheap and to sell it as dear as the relation l)c-

tween supply and demand allows. No niininiuni

of wage, no nia.\inium of hours, no restriutiun

upon the age or sex of employees, no employer's
liability except as specified by contract, no foster-

ing of industries by taritT or subsidy, no political

arbitration of economic disputes, no (iovcrnment
ownership or operation of any industrial plant

—

in short, no State interferi-nce in production, dis-

tribution, or consumption—this is what absolute

and unadulterated individualism is apt to bold
before itself as the true type of the industrial

life. Hut pure economic individualism is at the

present d.iy more a theory than a practice. Pub-
lic iiolicy has asserted itself against private
license, and the struggle at present is not so

much between .State interference and free com-
|>etition as between dill'crent views as to the

points at which State interference is advisable.

Thus, in the United States both of the great

political parties are anti-individualistic in their

economic principles. The Republican Party
stands for State interference in international

trade, while in matters of internal jxilicy it is

inclined to allow competition a freer hand. Tlia

Democratic Party advocates greater freedom in

international economic activity, while, at least of

recent years, it has sought to interfere with the

freedom of capital to cond)ine and with the free-

dom of natural preference for the economically
more valuable medium of exchange found in gold.

The paternalism of the taritT is olTset by the

paternalism of .State-ordained bimetallism. In-

dividualism has become more of a war-cry than
an accurate designation of economic principle.

What is true of .American economics is also true
of the economic status in other civilized eoim-
tries. The socialism and the agrarianism of Ger-
many arc no more and no less anti-individualistic

than the governmental policy they ojipose. Tlie

question is only as to the character of the limita-

tions to be put upon the freedom of the indi-

vidual in his economic relations.

In ethical theory individualism is not now
so important a factor as it was a century or so

ago. Pure individualism is incompatible with
morality as ordinarily understood. If each man's
ideals are the measure of his morality, rtioral-

ity ceases to have any general meaning. This
is frankly recognized by some individualists; but
some, on the other hand, still maintain the pos-

sibility of carrying their theory o\it logically

without detriment to morality. The typical rep-

resentatives of the latter view are to be found
among those who claim for the individual con-

science the right to pass definitively upon all

questions of morals. "There is no such thing as

an erring conscience," they say. In some thinkers,

as. for example. Kant, the individualism of the

conscience theory of morals is ofTset by the uni-

versalism of the criterion of reason, which directs

the conscience. f)ne must see one's duty only in

what can be duty for all. The combination of

individualism and anti-individualism in an ethics

of conscience is, however, a tour dr force which
can be successfully achieved only by those who
unknowingly have a higher standard for morality
than either conscience or pure reason. But when
this higher standard is lacking, individualism
gets the upper hand, and we have as the logical

result the view that everything is right which a

man thinks to be right. The individual with all

his idiosj-ncrnsies becomes the measure of the
universe. Most ethical thinkers have come to sec

that this is the natural conseiiuence of the conten-

tion that conscience is the supreme arbiter

murum, while moral practice has always been
controlled by other influences besides the con-

science of tlie individual. Or perhaps it would
be more correct to say that these other inlluences

ofierate upon a num by giving character and
direction to his conscience, so that while he is

guided by his conscience, that conscience is not
merely an indivi<Iual peculiarity. It relleclswith

greater or less accuracy the ideals of his conunu-
nity—a connnunity sometimes large, sometimes
snuill, but, whether large or small, of dccisiTc

influence in determining the kind of con-

science the man is to ha\e. Hence, as conscience

is not something ultimate and intuitive, but de-

rivative, there is no reason for supposing that

its dictates are incorrect. The individual reflects

the opinions, prejudices, superstitions, and sane
judgments of a conunimify, and gives to them
pcrluips an individual coloring, especially in mat-
ters l)earing on his own conduct. The result we
call conscience.

The history of individualism cannot here be

given. All that can be done is to refer to other

articles in this Encyelopcedia treating of persons

who have made that history. See .Sophists: Gko-
Tiis: HoBBEs; Locke: Spi.noza; Quesnay:
MiHAUEAi": TiKi;oT: Smith. -Vdam ; Bentham:
liKiciiT. .Toiix: Marx: Spencer. Hekhekt: Xietz-
KC'llE. Consult, also: Donisthorpe, hKlitiduolisni.

a Hystcm of Politics (London, 188!>) : Le Gall.

7>o doctrine individiialixle ct Vamirchic (Tou-
louse. 1894) : McKechnie. The fi'titc atid the In-

dividual (Glasgow, 180G) ; Ritchie, The Prin-

ciples of tStale Interference (London, 1891):
.Schmidt (Max Stiner). Der Einziae und scin

Kigrnthuin ( I.ei[)zig, 184.5) : Spencer, ifnn rcrsus

the ^tnlr (London, 1884): Wenzel, (Icmeinschaft
und Pcrsiinlichkrit (Berlin, 1809); Lutoslawski,
Vebcr die (lrumlroriiussetzunf;cn und Cohscv/i/cii-

:rn der indiridualixlixchen M'cltantchauunfi (IIcl-

singfors, 1898) ; Tufts and Thompson, The In-

dividual and His lielntion to SSociet;/, as Reflected

in Itritish AV/iiV.s (Chicago, 1898).'

INDIVIDUALITY (from ML. imliridualita>i,

from individualis. relating to an individual).

Separate <r distinct existence. There is some
dilTerence of opinion as to what constitutes indi-

viduality, the discussion being principally con-

fined to the domain of natural history. Some
authorities regard the various organisms spring-

ing by buds from a single hydroid as indi-

viilual. Others consider various parts of a tree

to be individuals. In one sense all the organisms
proceeding from one egg may be considi*l-cd as

constituting one individual, since they are de-

rived from one germ, and the production of the

zoilids by budding is similar to the development
of a stock by grafting: but similar only because,

iti grafting a part of one individual, and not a

germinal part, is inserted into another, and there

proceeds to grow, as if the original plant ex-

tended itself. But in the budding of hydroids

the difTcrent zoiiids produced exactly rcsendile

each other, depart from each other, and develop

independently into hydroids like their parent

:

and some may develop much more rapidly than
others. The production of a zoiiid is more like

original germination or o\-um development than
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the growth and extension of a part of the com-
mon tissues of a parent.

Imiividuality, in the psychological sense, which
is different from the preceding biological and
phj'siological meanings of the term, has reference

to the personality of experience which is largely

constituted by the continuity of the personal
memory. Cases have not infrequently been re-

ported where this memory continuum has been
broken off and another instituted in its place, as
tlie result of hypnotism or some form of disease.

A person thus affected loses ail memory of pre-

vious bodily existence, together with name, home,
family, and friends, and begins a life so entirely

new and different that he may be called another
and different personality. The greatest number
of personalities mutually ignorant of the exist-

ence of others coimected with the same brain is

five, in the case of Louis V., reported by Bourru
and Burot in Variations de la personnalite
(Paris, 1888). For further information, consult:
Binet, Alterations de la personnalite (Paris,

1892) ; Janet, L'automatisme psychologique
(Paris, 1889) ; James, Principles of Psychology
(New York, 1890) ; Podmore, Studies in Psychi-
cal Research (London, 1899). See Double Con-
sciousness.

INDIVIDUAL PSYCHOLOGY, or Differ-
ential Psychology. Tliat branch of psychology
which deals with the individual differences be-

tween mind and mind, as distinct from general
psychologv' (see Psychology), which deals with
mental constants and uniformities. It thus in-

cludes what Mill called 'ethology' and Bahnsen
'characterologj-.' though it is as much wider
than this discipline as the concept of mind is

wider than that of character. Its first principal
problem is ( 1 ) to determine the range and nature
of mental variations. This falls into two part-

problems. The individual psychologist must (a)

ascertain how and to what extent mental pro-

cesses vary from one individual to another, and
(b) trace the relation of the processes to one an-
other in a single mind, thus discovering whether
they are mutually independent, or whether there
are certain fundamental processes upon which
the rest depend. The answers to these two ques-

tions form the contents of differential psychology
proper. We have, however, further to inquire

(2) into the conditions of the variations which
we have established ; we must investigate the
influences of heredity, climate, position in life,

adaptation, education, sex, age, etc. And lastly

(3) we must examine, classify, and explain the
expressions of mental difference in handwriting,
physiognomy, characteristic gesture, literary
style, etc.

The first of the three main problems is psy-
chologically the most important. The observed
differences between mind and mind have led. in

the first place, to the elaboration of a doctrine of
psychological tt/pes, which—seeing that the mind
experimented on in the laboratory is always an
individual mind—promises to be of value, not
only for individual, but also for experimental
psychology' (q.v. ). Practically all the more com-
plex mental functions (ideation, attention, mem-
ory, judgment, action, assimilation, constructive
ability) evince typical differences. T'niess we
take account of them we cannot adequately inter-

pret our experimental results. Conversely, it is

clear that the careful and exact work of the
laboratory is peculiarly adapted to bring out the

differences which individual psychology is seek-
ing. More difficult is the second part of the
problem: to determine the interrelation of the
variable processes within a single mind. Here
we have three methods at our disposal. The first

is that of abnormal cases ; we may take ad-
vantage of instances where there is extreme de-

velopment or enfeeblement (perhaps even loss)

of some processes, to study the resulting modifica-
tion of other processes. We may ask, e.g. how
loss of memory affects imagination, attention,
power of observation, etc. The second is that
of isolated variation; we may, by exi)erimental
means, varj' a single mental process, and see if

this variation involves changes in other processes
in the same mind. The third is that of 'tests;'

we choose in advance a number of processes for
study, and proceed to examine them in a number
of individuals, noting whether the individual
differences in the selected processes run parallel
to one another, and correspond in a regular man-
ner. This correspondence or the lack of it will
show the degree of correlation obtaining between
the mental functions studied. The method is

extremely laborious, but is at present more avail-

able than any other, and should, in the long run,
lead to valid results. Binet and Henri, e.g. sug-
gest the following tests : ( 1 ) Memory : Visual
memory of geometrical design, memory of sen-

tences, musical memory, memory of colors and
of figures. (2) Nature of mental images. (3)
Imagination: Passive (finding fonns or faces in

ink-blots), constructive (development of an essay
theme), of design (composition or completion of

a picture), and literar\- (construction of sen-

tences from given substantives or verbs). (4)
Duration and range of attention. (.5) Compre-
hension: Observation (analysis of a machine)
and discrimination (definition of synonjins).
(6) Suggestibility. (7) .Esthetic and moral sen-

timents. (8) Muscular force and strength of will

(persistence in muscular effort). (9) Motor
skill and sureness of eye.

Consult : Stern, Vcher Psychologic der indi-

viduellen Differenzen (Leipzig, 1900), which con-
tains a bibliography: Kraepelin, Psychologische
Arheiten (Leipzig, 1896) : Titchener, Experi-
mental Psychology (Xew York, 1901).

INDO-CHINA. A geographical term former-
ly designating the southeastern peninsula of
Asia (Farther India), embracing Burma, Siam.
French Indo-China, etc.

INDO-CHINA, French. See Fbench Indo-
China.

INDO-CHINESE. The name applied as a
general term to the great majority of the native
population of Farther India, or Indo-China. It
originally indicated that these peoples were re-

lated by speech and physical characteristics to

the Chinese, but in part also somatically and cul-

turally to the peoples of Hindustan. The Indo-
Oiinese peoples speak what are called 'tonic mon-
osyllabic' languages, forming, with the Tibetan
and Chinese groups, the extensive and important
Sinitic or Tibeto-Chinese stock or family. The
chief Indo-CTiinese peoples are the following:
Burmese, Siamese. Annamese. Cambodians. Ton-
kinese, who have all in some respects reached the
status of civilization. Related to the Siamese
are the other Tliai tribes. Shans and Laos, who
preser\-e (some of them, at least) the primitive
type of the Thai stock better than the Siamese,
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and are likewise less civilised, though in the past

thev liiivu cTc-atpd or hnve l)ecn the beari-r^ of

several hall' rivilizalions. 'llie Caiubodiaiis, or

Khiiiors, ahout whose liii-.Tiislie and soinalic rela-

tionship there is slill .some dispute, authorities

creditiu}; them with Arjan allinities. espoiially as

to physical eliaraeters. have behind them the more
or less indijienoiis culture represented by numer-
ous inscriptions and bj' the remarkable temples

and monuments of Angkor-Vat, etc. The culture

of the Indo-Chinese peoples has l>een largely in-

tluenced by both India and China, while the more
primitive .Malays have also had a not insi-;-

nillcant share in the physical and social coni-

ple.\es there existinfr. The Khmers have in ear-

lier times borrowed not a little from Hindu
eourccs, though this borrowing may not have been

80 great as has hitherto been assumed. The Hur-

mese owe a good deal of their civilization to

India, the .Siamese almost as much, though more
indebted to Cliina than the liurmesc; while the

social life and culture of the .Annamese is largely

a reflection of Chinese. Tln' .\ssamesc of the

northwest, who sjieak an .\ryan language closely

related to Hindi, arc probably a mi-\ture of some
of the more primitive tribes and Hindus. The
exact relationship of some of the savage tribes

of the northern parts of Farther India is not yet

dear, but those not distinctly Thai' are more
closely connected with tlie prc-Sinitic inhabitants

of Southern China and the Tibetan area. The
Mois, by which general name a number of more
or less primitive tril>es scattered over the eastern

mountains ami lablelamls are known, are an
aboriginal race with perhaps a Caucasian strain.

'J"he Kuis of the Shan States are probably aborig-

inal like the .\lois; the Kuis of Candiodia have

for some time been rapidly assimilating in s[)eecli

and otherwise to the Cambodians. The -Mons, or

Talaing, of Burma, formerly luid a much greater

extension, but have been driven back by the more
civilizi^d peoples and the mixed races of modern
origin. The TchiaiTi or Chiam. who are the mod-
ern representatives of the pcojile who founded the

ancient Kmpirc of Champa, are by somi' authori-

ties thought to possess Malay linguistic allinities.

The Karens of Burma, who have recently shown
themselves to be so amenable to missicmary in-

lluenees, arc related to the Burmese linguis-

tically and physically, but are of a more primi-

tive "type. The numerous Chin tribes of the

Xorthwest are probably closely related to the

primitive Burmese, but some of them are of

very mixed type. The Lushai tribes are perhaps

similarly related in general: they, together with

the Xagas of the mountains of JIanipur. are

now more or less mixed—some of them have
been thought to have Jfalay aflinities. The Indo-

Chinese peoples as a whole are probably of Jlon-

golian stock, with, early and later admixtures of

Aryans and non-.\ryans from India, etc., Malays
and possibly Negritos. Iwsides intcrminglings

with the more modern peoples of the Tndo-Chi-

ncse area. Like Hindustan, Farther India has

had a history of primitive occupation, indig-

enous culture evolutions, foreign conquests, na-

tive combinations and disputes, ete. The more
civilized peoples have more or less exploited for

agricultural, commercial, and labor purposes the

less civilized; the Burmese and Siamese the

Shans, the .Annamese the Mtns. the Laos the

wilder peoples of their country'; and to this

general exploitation the Chinese, whose coming

into this area as colonists and traders antedates
the Christian Kra, have added nmeh. Back of

the modem civilization of Burma, ."siani. .\niiam,

Cambodia, etc., lie older halfcivilizalions ol the

more primitive tribes—Khmers, Shans, Laos,
etc.—whose remains arc of considerable iui-

portani* nnd of great anliquitj'. Back of these

again are the monument.s of prehistoric man in

this part of the world—the kitchen-middens of

Cambodia, the stone monuments of the Khasi
country, etc., and. earliest of all, the chip|H'd

implements disciivered by Noctling in 1894 mar
^enangyoung, on the Irrawaddy, in Cpper Jturma,
which are clainu'd to prove the existcnci- of Ter-

tiary man in this region. It is probalily from
some of the proto-lndoCliinese or their chisely

allied predecessors that the -Malayan stock has

sprung. Some of the IndoChinese, howt'ver. ex-

hibit closer somatic aninilies with certain of the

Mongolian natives of Xortheastern .\sia. such

as tlie Tchuktchi, etc. Consult: \'on llcllwald,

Iliitterindisrhe Uindrr Und \'6lkrr (l^ipzig,

ISHO) ; Forbes, Comjxirnlivr drnviniar of the

Lunfiuagc.i of I'lirthcr India (London, 18H1);
Bastian. Vulkcrsliimme am lirnhmiiputra (Ber-

lin, 1S8,3) : F.hler, Im Sallrl dunk IndoChina
(ill.. 1S1I4).

INDO-CHINESE StTBKEGION, In zoog-

raphy, a laun:il district of the (Jriental Region,

comprising all that part of China south of the

high mountains which carry the Himalaya range
eastward nearly (o Fu-chow. and foriri the wat<'r-

shed between the south coast and the valley of

the Yangtse : also all of .\nnani, Si:im, Yunnan.
Burma, and .\.ssani. and a long, narrow exten-

sion westward along the .southern slopes of the
Himalaya, between the levels of about •2.500 and
9000 feet. The name 'Himalayan' or 'Himalo-
Chinese' is therefore sometimes given to this

fauna and subregion. It is one of the richest

faunas in the world, and is especially distinct

in its birds, of which more than 40 genera are

peculiar, among which the pheasants are con-

spicuous. In the higher mountains I'alearctic

forms mingle with it to some extent, but on the

whole the allinities arc distinctly Oriental. See

map under DisTHiniTiox OF Aximals.

INDO-EUIIOPEANS. .\ term frequently ap-

plied to the so called .\ryan race (sc<> .\hya.n:

KriioPE), as being inhabitants of India and F.u-

riijK'. The word is. however, linguistic rather

than ethnological. F.ven in linguistic usage the

term is abandoned by the leading authorities,

except among French and Italian scholars, in

favor of Indo-Germanic. See Indo-Gebmanic
L.WT.UAGES.

INDO-GERMANIC LANGUAGES, often

called Inoo-Kikot'F.ax. -Vhvax, or souietimes In-

DoCeltic. The name given to the great cognate

group of tongues spoken by the kindred peoples

of Southern and Southwestern Asia and Europe,

and exteiidin'.' from India as far .as the people^ of

Germanic blood have spread. (See Akvax.) This

great group is quite distinct from the Semitic

family of languages, from the forms of speech

spoken by the Mongolian tribes, and from the va-

rious other recognized groups of tongues which are

distributed over the world. The question as to the

situation of the primitive home of the Indo-Ger-

manic peoples has been much discussed. The
present tendency is to locate the original Indo-

Gernianic habitat in Central or Northern Europe
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rather than in Asia. Various theories have been
iulvaneed, especially a generation ago, to account
for the present distribution of these languages.

The genetic arrangement of the tongues in a
genealogical tree by JSchlcicher and other schol-

ars, or views as to migratory movements or
dissemination, like .Johannes .Schmidt's "wave
theory,' will be found referred to in most books
relating to linguistics and comparative philolog}'.

The kinship of these laniruagcs has been scien-

tifically proved by the family features and gen-

eral likeness in their structure. In ])oint of age
they go back as far as the literary monuments of

the Vedas.
The division of the Indo-Germanic peoples as

represented by the various branches of speech is

generally considered to be eightfold, as follows

:

(1) Indo-Iranian or .Aryan proper, the ancient
and modern languages of India and Persia; (2)
Armenian, forming a sort of bridge between Asia
and Euro[)e ; (3) Grecian or Hellenic, with its

modern representatives in the tongues of North-
ern Greece and the Pelo]X)nnesus

; (i) Albanian,
a more modern representative of the ancient

lUyrian; (5) Italic, the Latin, with its modem
descendants in the Romance tongues; (0) Celtic

or Keltic, originally occupying the west of Eu-
rope, but now confined chietly to the British Isles,

and of particular interest to the historical student
of English and French philology: (7) Germanic,
the important group to which the Anglo-Saxon,
English, the German, and other Teutonic tongues
belong; and lasth- (S), the Balto-Slavic group,
the chief representative of which is the modem
Russian. The various subdivisions of these lan-

guage divisions, together with their branches or
dialects, will be found under the respective titles.

Besides these there are some sporadic traces or

representatives of other Indo-Gerraanie idioms
which arc not included in the list because the frag-

ments are too scanty or too scattered to allow a de-

termination in detail of the real character of the

speech. Such are the Phrygian, which lias alllni-

ties with the Armenian, or again the Messapian.
which may be connected with the Albanian, or

still further, the Macedonian, Gallic, Burgundian,
or the like.

With reference to the general features, the
Indo-Germanie languages are an inflectional

group of tongues, sprung from a common ancestor
no longer in existence. Tliey have certain marked
or distinctive features or variations of sound and
accentuation that are more or less common to

all, and they show a. general similarity in struc-

ture as to roots, aflixes, composite forms, with
kindred variations of nouns, adjectives, pro-
nouns, and verbs through eight cases, three num-
bers, including a dual, and a variety of moods
and tenses, together with certain common phe-

nomena in syntax and word-iu-cler. For a full bib-

liography, reference may be made to the standard
work on the subject, Bnigmann. Comparntire
Ornmmnr nf the Iiido-Germnnic Lnntinniics (.5

vols., London. 1888-05). translated from the
German without the three volumes on syntax by
Delbriick. A Fccond and revised edition of the
original German work began to appear at Strass-

burg in 1807. Gonsvilt also the authorities re-

ferred to under .\ry\n; INFLECTION; Lanci'voe;
PinLoioGY: PuoNETic Law.s; and also the ar-

ticles on Albanian T.ANnrAnE; .Arjienian Lan-
GTAOE ANn T.TTERATTTRE ; CELTIC LANGUAGES

;

Greek Language; Indo-Iranian Languages;

Italic Languages; Latin La2;guage; Ro-
mance Languages.

INDO-IRANIAN LANGUAGES. A branch
or group of tlie lado-Germauic family of lan-
guii^s. It comprises the Indo-Geruianic lan-

guages of ancient and modern India, Ceylon,
Persia, Afghanistan, Baluchistan, Kurdistan, and
the Ossctic portion of the Caucasus. Although,
the vowel-system is meagie, the consonants, gen-
erally s[K'akiug, best represent the pre-lndo-Gcr-
uianic conditions. In inflection this group is the
nuist primitive and highly developed of all the
Indo-(icrmanic language divisions, while the most
ancient literature in Indo-Germanic is preserved
in Indo-Iranian. See Afgii.\n ; Avesta; Bali -

cm; Bengali Language and Litebatlre;
Ceylon, section Language .and Literati he;
Gu.jarati Language and Literature; Hindu-
stani La.vguage and Literature; Indian Lan-
guages : Indo-Germanic Languages ; Kash-
miri; Kurdish: IIaldive Language; Mar.^tiii
Lang ctaoe AND Literature; Kaipali; Old Per-
sian Language; Ossetic Language; Pali Lan-
guage AND Literature; Pahlavi Language and
LiTER.vriRE; Panjabi Language and Litera-
ture; Persian Language; Prakrit Language
AND Literature; Sanskrit Language; Urita
Language and Liter.'iture.

INDO-MAXAYAN SUBREGION. See Ma-
LAY'AN SUBREGION ; INDIAN SUBREGION.

INDONESIAN, in'do-ne'zhon (from Gk.'Ii-Jis.

Indos. Indian-!- j^o-os, nesos, island). A term,
coined in analogy with PohTiesian, Slelanesian,
Jlicroncsian, etc., used by certain ethnologists to
denote certain peoples of the East Indies and
Polynesia who are neither Malays nor Papuans,
but Caucasian in type. Such authorities would
include under this head the 'Eastern Polynesians,'

certain tribes of Sumatra, >Tava. Borneo, the
Philippines, etc. The ditl'ercnces between the so-

called 'Indonesians' and the Malayan stock are,

however, neither so important nor so significant

as these writers claim, and there is good reason
for looking upon the former as only a more primi-
tive Malayan type, or proto-Malays. The 'In-

donesians' and Malays are probably closely relat-

ed, the former being really primitive jlalays.

The term 'Indonesian' was introduced by Logan,
wlio attributed a Caucasian (Indian) origin to
the lighter-colored natives of some parts of the
Kast Indies, and extended in meaning by Ham}'
and others, who enlarged ujion this theory. The
term 'Indonesia' is used by some authorities to
designate the Malay Archipelago, or island-group
of the ]'"ast Indies.

INDOOR BASEBALL. This sport varies hut
little from the regular game of baseball (q.v.).

It originated at Chicago in 1SS7. and is credited
to George W. Hancock and fellow-members of the
Earragut Club of that citv. It can be played in

any hall of size which will jjcrmil of sufficient

light and room for the diamond and fielding.

the minimum playing floor measuring 40 X ."iO

feet. The rules are designed to equalize the
difference of size and surroundings from out-
door ba.seball. as are also the implements of the
game. The ball is of compact substance. 17
inches in circumference, weighs 8''1 ounces, and
has a whiti" cover: the bat being 2^i feet long
and 11{. inches in diameter. The bases are half-

filled with sand, or other hea\'y substance suffi-

cient to anchor them in place, and the rules of
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the Natiutial Indour Baseball Association of the
United Stiitcs govern the game.

INDORE, IndOr'. A native Mahrotta SUla
of Colli ral India (Map: India, C 4). It is

traversed from east to wcsl by the Xerbudda
Kiver, and also by the Vindhya Mounlains, their

loftiest point within its limit.s being 2.500 feet

above the sea. Valuable timber is found in the

forest; and wheat, rice, tobatco, .suj^jarcane, cot-

ton, poppy, et<'., are cultivated. Opium is one
of the chief manufactures. Tlie Bhils, one of

the wildest and most savajje of the aliori^'inal

tribes of India, inhabit Inilorc. Ucsidcs tlic capi-

tal of the same name (ij.v.), the principal towns
are Rampura, Mchailpur, IJhanpura, and Mhow.
Area, 8400 s(piare miles; populalicm, in 18!)1,

372,800; in UtOl, SXI.OOO. The Mahratta ruler

bears the name of Holkar ((|.v.). whence the

State is sometimes called the Holkar's Dominions.

INDORE. The capital of the native Mahratta
Stale of tlic samp name, India, situated on the

left bank of the Kuthi (Map: India, C 4). It

is about 2000 feet above the level of the sea.

Indore was founded in 1707, and contains the

palace of tlie Ilolkar. a cnljejie. and mint. It

has a modern drainage system, and a good water-
supply, and maintains a public lighting plant,

market, reading-ronm. and dispensary. It has
manufactures of cotton and a considerable grain
trade. A suburban district, assigned by treaty,

contains a British residency, tlie seat of an agent
and his statT. unil the (jovcrnment opium depot
of the Central Provinces. Population, in ISOI,

n2.:!n(l; in lOOl. 8(1.200.

INDORSED, ni ENDORSED. See Her.vi.dky.

INDORSEMENT (from ML. indnrsnre, to in-

dorse, from Lai. I'li. in + dorsum, back). In its

broadest sense, any writing on the hack of an
instrument. As a twlinical term of the law
merchant, it denotes the writing of the liolder's

name upon a bill of exchange, check, promissory
note, or other negotiable instrumi'nt, <m trans-

ferring it to another. While this writing is

ordinarily on the back of such an instrument
(whence its name), it is equall3' efTective if

made on its face, or on a paper annexed to the

instrument. In order to convert the writing into

a contract, it must be delivered witli the inten-

tion of giving ctfcct thereto: or it must find its

way into the bands of a liona-fide holder. The
contract obligation of an indorser is to pay the
indorsed instrument, provided payment is duly
demanded, and payment is refused, and due notice

of the dishonor is given to him. If the payee
or holder simply signs his name, the indorsement
is .said to be blank, and the sub.sequent holder
may fill out the indor.sement to any one. A
special indorsement is one which specifies the
person to whom, or to who.se order, the instru-

ment is to be payable, e.g. 'Pay C. D. or order,

(feigned) A. B.' When personal liability as

indorser is to be avoided, the words 'without
recourse' are added. Such an indorsement does
not prevent the further negotiation of the in-

strument, or ca.st any suspiciim upon its validity.

A similar restriction is made in England in the
case of checks by crossing them. (See Check.)
One which limits further negotiation is called a
restrictive indorsement, e.g. 'Pay Corn Exchange
Bank only.' It is provided by modern legisla-

tion that when an indorsement is conditional, a
party required to pay the instrument may disre-

gard the condition and make payment to the
indorsee or his transferee, whether the condition
has been fullillcd or not. This changes the old

rule, under which an acceptor or maker paid a
bill or note with sueli an indorsement at his

peril, if the condition was not fulfilled. Tliat
was thought to be unduly hard upon the party
required to pay. See Bill of Exchange;
('1IK<K; \K(i(mABLE I.N.STRIMENT.

IN'DRA. The great national god of Vedic
India. Although Indra lost his supremacy
lliidiigh the rise of Brahma. Siva, and Xi-.linu,

he is still preserved as a figure in the Hindu
pantheon. As represented in the Vci/n dj.v. )

.

lie is primarily the god of the ligbtning ami
thunder, with the attendant phenonnna of the
storm, wind, and rain ; by van()uisliiiig the
demons of drought and darkness he restores

tlie sun to the sky, the light of dawn, and the
day. The realm of his activity is the at-

mosphere; and the many hymns of the Kig-
^'(r^(l that are devoted to bis praise—far out-

numbering those to any other god—are rich in

meteorological imagery and poetic allusions lo

natural phenomena, .\rined with the thunder-
bolt (i(i;>a), bis special weapon, and inspired by
copious draughts of intoxicating .somki, his fa-

vorite beverage, he goes forth to do battle with
the demons. cs(iecially Vritra. who. wra|)pc(l like

fi choking serpent about the clouds, has sliul up
the waters as prisoners. One of the hymns that
describes this battle and the g<Krs triumpli ttver

the dragon ( A'lp Icrfo l..'!2) is an epic in minia-
ture. .\s the god of battles. Indra is looked
upon in the historical hymns of the Veda as the
royal patron of the victorious Aryans in their

conllicts with the aboriginal inhabitants of India.

His supremacy during the whole Vedic period is

unquestioned: the more ethical and transcenden-
tal Vanina is no rival to liis prowess.

In tlie later mythology a change takes place;

Indra gradually sinks to a secondary rank among
the gods. His installation as god of the lesser

divinities is described in the .Utarfya-Hriihmana ;

and from that time onward he l>ecomes rather a

figurehead in the pantheon, and the type of a

mortal king, than the former supreme lord of

heaven. The Epic and Puranie periods distinctly

show that he has cea.sed to enjoy the worsliip

acconled him in Vedic times. lie remains ruler

of the atmosphere, it is true, and one of the

eight world-guardians, regent of the eastern

quarter of the sky. wielding his thunderbolt and
sending down rain, but his real power is gone.

Instead of descriptions of him as the great god
of battles, nraises are lavished on the delights

of his paradise. Svnrrin, with its heavenly musi-
cians and enchanting nymphs, the Oandhnrvas
and .\}isarusas, and all the joys of this liappy
abode of the gods and faithful worshipers. Like
the later writings, the epics bring to view the
sensual side of Indra's character in his aitiours

with Ahalya. the wife of a sage— a bit of

scandal as old as the Brahmanas. In conse-

quence of the curses of the outraged seer, the

god was doomed to lose his virile power; the

conqueror Indra ceases to be invincible, even a
son of the demon Havana vanquishes him, as

told in the l\Cima\innn. and wins the title

Indrnjit. victor over Indra. for his prowess. The
PuraniiH likewise describe him as worsted by the

rising god Krishna, an incarnation of Vishnu,
and they name various successors of Indra as
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rulers in the different manvanlaras, or ages of

llie world.

Among the Hindus at present Indra is little

worshiped. In Bengal a single day of the year
is consecrated to his service, and, on occasions

of drought, he is prayed to in other parts of the

country. But Indra the mighty is no more. His
golden chariot in the \'ecki is now replaced by
an elephant on which he is generally repre-

sented as riding, and the thunderbolt is grasped
in his hand. The face and body are sometimes
portrayed as covered with figures resembling
eyes, into which they are said to have been
mercifully transformed from the thousand vile

marks that came out upon his person in conse-

ipicnce of the curse brought upon him for his

incontinency with Ahalya. For a full descrip-

tion of Indra during the Vedic period, consult:

Perry, "Indra in the Rig-Veda," in the Journal

of the American Oriental Hociety, vol. xi. ( New
Haven, 1880), and Macdonell, Vedic Mythology
(Strassburg, 1807) ; for the later Indra, consult

also Dowson, Hindu Mythology (London, 1879) ;

Hopkins, Religions of India (Boston, 189.5);

Wilson, Hindu Mtitholoqy (2d ed.. London,
1900).

INDRANI, In-dra'ne. A name of the wife of

the Hindu god Indra (<i.v.) in the Veda. She
is called Saci or Andri in the later legends.

INDRE, SN'dr*. A river of France, rising on
the northern border of the Department of Creuse
(Map: France, H 5). It flows northwest through
tlie departments of Indre and Indre - et - Loire,

past the towns of La Chiitre, Chfiteauroux, and
Loches, and joins the Loire 17 miles below Tours,

after a course of 1.3G miles, for the last 40 of

which it is navigable for small craft.

INDRE. A central department of France,

(he western portion of the old Province of Berry,

lying immediately south of the Department of

Loire-et-Cher. Area. 26GC square miles, of which
about four-fifths are in tillage and pasture
(Map: France, H .5). Population, in 1896,

289.206: in 1901, 288,788. The chief rivers are

the Indre, the Vienne, the Creuse. and its tribu-

tary, the Anglin. The surface is for the most
part flat, and the land is generally fertile, pro
duiing large crops of wheat and barley. The
principal resources of the department are its

vineyards and its flocks. The principal manu-
factures are woolen and linen cloths, hosiery,

scythes, paper, and porcelain. Iron-mines are

worked. Capital. Cli.'itcauroux.

INDRE-ET-LOIRE, h Iwiir. An inland de-

partment of France, part of the ancient Prov-

ince of Touraine. lying northwest of the Depart-
ment of Indre (Jlap: France. G 4). Area. 2,377

square miles, of which more than one-half is

arable: population, in 1890. 3.37.064: in 1901,

335.541. The department is watered by the
Loire, the chief river, and by its tributaries, the
Cher, the Indre, and the Vienne, all of them
niPN'igable. In the south the surface is hilly, but
in the other districts it is undulating and fertile.

Cereals are grown, but wine is the most im-
portant product. The chief manufactures are
bar iron, woolen cloth, silk, rope, paper, and
leather. Capital. Tours.

INDRI. A large, monkey-like lemur (Indri.i

brci-icaudata) . of Madagascar, which is regarded
as the most highly organized of the tribe, and
difTers from other lemurs in several important

particulars, such as having only 30 teeth, the
large si7.e of the hind limbs as compared with
the tore limbs, the webbing of the toes, and the
fact that only one offspring is produced annually.
The coat is variable black and white curiously
contrasted, and the ears look like hairy tufts.

Unlike most lemurs, the indris are wholly diurnal,
going about in the forests of the East Coast, to
which they are confined, in small parties, and sub-
sisting mainly on fruit. Their voices are loud,

and when angry or hurt the animals utter pierc-

ing shrieks or mournful cries. These bowlings
and other characteristics have led to many native
superstitions in regard to the indri, which alone
constitutes a subfamily of the Lemuridae. See
Plate jf Lemurs.

INDUCED ELECTRIC CURRENTS. See
Electricity; Ixuuction.

INDUCTANCE. See Indlction.

INDUCTION (Lat. iriductio, inference, from
inducerr, to lead in, from in, in + ducere, to

lead). A form of the logical process of discover-

ing the general character of individual phe-

nomena. In order to understand any fact or
event, we need not only to be able to tell of its

sensible qualities or constituents, but also to

know what identity (q.v.) it has with other facts

or events. Such an identity is a general char-
acter, or, as it is called in logic, a universal.

When in the case of several objects we discover
an identity in color or shape, we perform the
act of conception. If, using some already
discovered identity between some objects as a
point of departure, we assume some other iden-

tity to exist between the same objects, we are
said to generalize or to make an induction.

Induction may thus be defined as the univer-

salizing of perceived relations or connections be-

tween objects. Among these relations one of the
most important is that of antecedence and con-

sequence. (See Causality.) This universaliza-

tion is corrected or confirmed by further ob-

sen'ation of these connections in other individual

cases until at last often a valid judgment assert-

ing unconditional connection is reached. A valid

induction is one which, starting from particular
observations, thus reaches a valid universal judg-
ment. Scientific inductions do not ditTer in

principle from the naive inductions we have al-

ready described; the difference is one of degree,

not of kind.

Looking now at inductions ascertained to be
valid, we discover three stages in the process of

arriving at certified results. The first stage is

called preliminary observation. At this point
actual coexistences and sequences or other rela-

tions are ob.served and form the data for the
induction. The second stage consists in the
generalization of some actually ascertained co-

existence or sequence, or other relations. This is

induction proper. The third stage is verification.

the correcting or confirming of the validity of

the generalization by further observation. Fre-

quently the term induction is used to include all

these three steps; in this case the second step

is called generalization. Let us now take up
these three steps in order.

I. Preliminary observation may be quite
casual and accidental, or it may be intentional.

A person may happen to see some connection
between phenomena, or he may be intently look-

ing for connections. In the latter case, the
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obsen-er may simply look at things as they offer

themsflves to his notice, or ho may set about
to interfere with the spontaneous course of

events in order that he may the l>etter observe

the connection. The latter sort of observation

is called nn txperiment. When experiment is

posisiblc, it is usually of fjreat assistance in col-

lecting data for jjeneralization. Indeed, almost
nil the great advances in modern sc-ienec have
been due to experimentation rather than to mere
observation. In intentional observation, whether
it be simple or ex|ieriMiental, it is extremely
important for the observer to know what he is

to look for. Not every detjiil in the complex of

details under observation is pertinent to the
matter in hand ; and yet no a priori rules can be
given to direct an investigator. Much depends
on experience and skill not subject to rules. But
by analyzing successfully conducted inductions,
logicians are able to formulate several important
niles of procedure, which thus are a posteriori.

Vox our present purposes we can do no better
than quote .John Stuart Mill's canons of induc-

tion. These state the conditions under which
generalization may be made. Hence the observer
should be on the watch for the occurrence of these
conditions.

The canons are as follows: First Canon,
for the Method of .Agreement: If tiro or more
itifitancrs of the phrnomrnnn under invctti/jation

hare onli/ one circunifitanre in common, the cir-

cumstance in irhieh alone all the innlaneea atirre,

is the cause (or effect) of the tfiren phenomenon.
Second Canon, for the Method of Difference:

// an instance in which the phenomenon under
inveslifjdiion occurs, and an instance in which
it does not occur, hare ever;/ circumstance in
common .9(ir<' 07ie. that one occurring only in the
former, the circumstance in which alone the two
in.stances differ, is the effect, or the cause, or an
indispensalile part of the cause, of the phe-
vomcnon. Third C:inon, for the .Joint Method of

Agreement and Difference: If two or more in-

stances in which the jihenomenon occurs have
only one circumstance in common, while two or
more instances in which it does not occur have
nothing in common save the absence of thnt cir-

cumstance; the circumstance in which alone the
two sets of in-ttaners differ, is the effect, or the
cause, or an indisprnsahle part of the cause, of
the phenomenon. Kourth C;inon, for the Mi'thod
of Residues: Suhduet from ani/ phenomenon
such part as is knoii-n b;/ prei^ious inductions to
be the effect of certain antecedents, and the resi-

due of the phenomenon is the effect of the re-

maining antecedents. Fifth Canon, for the
Method of Concomitant Variations: Whatever
phenomenon varies in anil manner wherever an-
other phenomenon varies in some pnrliiular man-
ner, is either a cause or an effect of that phe-
nomenon, or is connected tc^th it throutjh some
fact of cau-iation. These are statements of the
conditions \mder which scientific men make in-
ductive inferences. Hence in our observations
for the purposes of induction we should keep the
following questions in mind : Is it the ease that
any instance in which the phenomenon under
investigation occurs, and any instance in which
it does not occur, have every circumstance in
common save one? Is it the case that two or
more instances of the phenomenon under inves-
tigation have only one circumstance in common?
Is it true that two or more instances in which

INDUCTION.

the phenomenon under investigation occurs have
only one circumstance in conunon, while two or
more instances in which it does not occur havit

nothing in common save the absence of that
circumstance? Is a part of this phenomenon
under investigation known to be the ellecl of

certain causes f Does the phenomenon under in-

vestigation vary in any manner whatever when-
ever some particular circumstance varies in some
particular manner? In case any of tlii-se ques-

tions can l>e answered in the allirmativr. an
induction may be made. It must not, however,

be supposed that an iiivcstigalor sets about his

work with only such general clews as are fur-

nished by the.se questions. In any particular
investigation, a knowledge of exactly what has

already been done by previous workers is indis-

pensable. If he has this knowledge, the invi's-

tigator is in a position to ask much nuue delinite

concrete questions than the five we have just

mentioned. But, however much more delinite

his problem may be, it may always be reduced

to general expression, and when so reduced it

will assume the form of one of the live questions

stated above, which give the headings for the

treatment of the methodology of observation.

.Any more specific methodology can l)e worked out
only on the basis of the practiced experience of

the exi>ert in any particular line of research. -

11. It has already l)een said that when any
one of the live questions given in the last para-

graph can be answered in the aflirmativc, wo
universalize the actually observed relation be-

tween phenomenon and circumstance. But now
it will probably 1k> asked what warrant there

is for this uiiiversalizalion. The answer is some-

what as follows: To universalize is an instinctive

tendency of thought. The child 'jumps at con-

clusions' in verj' much the same way as the

kitten jumps at a moving string. What the

child does, the ordinary adult also does, and
unless corrected by exnorience the probability is

that every one would genenilize every observed

relation. But experience does chwk the tendency

in a measure. The child who generalizes the ob-

served connection between shape and rebound-

ingness, or color and rel)Oundingness. comes by
later experience to find that his generalization

is invalid. The truth of the universal judg-

ment implied in his expectation is not borne

out by later developments. But he is nothing
daunted. He proceeds to generalize some other
observed connection until at last he gets a i/en'

eral law which is uncontradicted b;/ experience,

and which he therefore accepts as true. The
first generalizations are naive, instinctive" at-

tempts to find uniformity in the world of ex-

perience. The attempt in any particular direc-

tion may be baffled, but only to be followed by
an attempt in another direction. In other

words, some attempts fail and others succeed.

To succeed is to find that subsequent experience
conforms and continues to conform to the ex-

pectation arotised by previous experiences. To
fail is to find that subsequent experience disap-

points this expectation, while in either case the

expectation is. from the point of view of lojric,

an unrefle<tive f^>neralization. In later life

consciousness becomes reflective; it looks back
upon its own processes and finds that in cases of

sticcessful peneralizjition certain conditions are

present, while in eases of failure these conditions

are absent. The same instinctive generalizing
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tendency which led to the generalization of the

earliest ^;onnections discovered, now leads to the

generalization of the connections between suc-

cessful generalization itself and the conditions

under which the success is achieved. These

latter generalized connections are logical laws

of thought. We now are in a position to see that

there are two kinds of laws of thought, logical

laws and psychological laws. The. psychological

laws are those whi.ch express the modes of

thought-behavior, whether tlie results of the be-

havior be intellectually satisfactory or not. The
logical laws express the conditions under which

the results of Ihoughtbehavior are intellectually

satisfactory to the thinker. Thus it is a
psychological law that an immature thinking

consciousness generalizes instinctively, i.e. with-

out any foresight of tlie results to be gained; it

13 a logical law that if the generalization is to

be valid it must be made only under certain

conditions, given in the five canons mentioned
above. This logical law is itself validated by

the fact that it is a generalization made in con-

formity with the law of which it is itself the

expression. In other words, it is self-consistent,

and also consistent with all the known facts. A
more stringent test of the validity of any law
has never been conceived. If now it is further

asked whether we know that the thought which
conforms to the laws of thought thus discovered

will continue to be successful in the future as it

has been in the past, we can answer by saying

that we have only one plausible reason to sup-

pose it should not be successful, while every

other reason that we know would lead us to

believe that it will be successful. That one

exception is the fact that in past experience

when we thought that we had discovered laws,

we often found that we were in error. Hence, it

may be reasoned, it is possible that we maj' be

in error now as to the logical laws of thought.

But this argument has not the force that at

first sight we might be tempted to ascribe to it.

If we know that in the past we thought wrongly
in many instances in which we thought that we
were right, and if we now generalize this know-
ledge and say that therefore on the same principle

we may now be in error, and may always be in

error, we are making a naive, uncriticised in-

duction; and such inductions our past experience

has proved to us to be very precarious. We can
criticise the naive induction when we discover

that in the past any supposed knowledge turned
out to be error only in cases which did not

conform to certain conditions. If now our gen-

eralization as to the valid laws of thought is

made in conformity with these conditions, lack

of conformity to which made other inductions

invalid, then the invalidity of those other induc-

tions is no reason for attributing invalidity to

these laws of thought. Past errors in induction

should indeed make us very circumspect. We
should use our utmost enileavors to avoid the

causes which misled ns; but having avoided the
causes, we need not be timid as to the validity of

an induction which in the past has never been
impeached by experience, but. on the contrary,

has been verified time and time again. A per-

sistent objector may still argue that the fact of

our having made errors in the past is still a

good reason for doubting the v.nlidity of all

inductions, and therefore for doubting the va-

lidity of the law3 of thought which we have

discovered by induction. A man who argues thus
forces us to resort to a valid form of the argu-

mcntum ad hominem. (See Aegujient. ) He
obliges us to remark that he assumes for the
purposes of his argument the validity of the law
he is assailing. What is an appeal to the fact

of past error in proof of the fallibility of all laws
of thought? It is nothing but an induction from
past experience. The correctness of the conclu-

sion of this induction would carry with it the
invalidit}' of all argument by induction, and
therefore the invalidity of this argument which
seeks to prove by induction the correctness of the

conclusion. Here as elsewhere (see Knowledge,
TuEORY OF) we see that one cannot reason

against the laws of reason without putting one's

self out of court.

III. Verification of an induction consists in

testing it in new instances. -Any newly made
induction is presumably ba.sed on a limited ex-

perience and it needs to be examined in its bear-

ings upon other parts of experience. The ques-

tion in the mind of a person verifying an induc-

tion is this: Does the universalized relation prove
its universal character in all our experience so

far as this experience is pertinent to the rela-

tion at issue? This question can be answered
only by looking at our past experience and by
getting further pertinent experience. Xo veri-

fication of a true universal can be exhaustivelv
completed; but. as we saw under II. above, it

may be practically conclusive. There may be no
reason left for doubting a proposition except the

bare possibility that it may not be true in cases

as yet beyond our ken, but a bare possibility is

always an unreasonable possibility. The relation

of induction to deduction is treated under De-
Di'CTlox. The question whether any general

proposition can be arrived at without induction

has often been affirmatively answered. (See

A Priori. ) But that answer is incorrect. ( See
Knowledge, Theory of.) For instance, the

geometrical axiom that things equal to the same
thing are equal to each other is derived from
experience by Induction. It is first seen in in-

dividual instances that individual things, equal

to the same individual thing, are equal to each

other. This relation is then universalized. So
with the arithmetical judgnipnt: 'Two and two
are four.' Hegel and .1. S. Mill are the great

logical protagonists of this view. Mill's state-

ment of the view is more familiar than Hegel's,

but it is defective in that it is based on an
atomistic view of experience (see .\tomism). a
view which makes against the validity of induc-

tion by reducing all induction to mere simple

enumeration (indiictio per eniimcrntinnem sim-

plicem ) , or a bare telling off of isolated findings,

and a summation of the results of these findings

into a collective statement.

Consult the authorities referred to under
T.OGio: especially to be named here are the

logics of Hegel. .J. S. Mill. Bain. Minto. .Tcvons.

Ueberweg. Lotze, Wundt, Sigwart. Bradley, Bo-

sanquet, Hibben. and Creighton. also Hobhouse's
Theory of Knowledfie (London. 1890).

INDUCTION. If an electrified body is

brought near an uncharged one—i>ither conductor

or nonconductor—the latter will exhibit electri-

cal forces; it is said to he charged by 'induction.*

In general, if a charged body is surrounded by
a uniform medium, such as air, and if a body of
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any other material than that of the medium is

iiilroduecd, llius making the surrounding medium
lieterugcneous, Hutu will be iiidui-ed clmrgos on

the body introduced. Tlie question us to the

cliaraeteV of tlie eharges on this body and their

distribution dcpi-nds upon tlie relative elwlrieal

induetivity of tlie body and the surrounding lue-

diiini. (See Eucctkicity. ) Similarly, if there

is a magnet surrounded by a uniforiii medium,

sueh as air, and if a body of a dilf<Tciit kind of

material from the nu'diuin is brought near the

magnet, it will exiiibil magnetie forees and is

said to be magnetized by induction. The charac-

ter and distribution of" this induced magnetiza-

tion depend upon the relative magnetic indue-

tivity of the medium and the foreign body. (See

Magnetlsm.) If the body wliich is introduced

is iron or any magnetic body, and if the medium
is air, the induced magnetization is such as to

produce attraction by the magnet; if bismuth

is introduced there will be repulsion. Electro-

nuignetic induction is the plienomenon observed

when tlu' magnclic lield of force iiicliidcd by a

conducting circuit is altered in any way, viz. elec-

tric currents are produced in this circuit. These

induced currents are due to the changing of the

field of magnetic force, and are in such a direc-

tion as to tend to neutralize the change; they

last only so long as the field is clianging. See

Electricity.
Tubes of Electric I.MircTlox are tubes which

can be imagined drawn in the medium surround-

\n<X electrilied boilies by (tH«>sing any small closed

eurve in this medium and drawing lines of force

tlirough each point of it. A liollow tube is thus

made which has one open end on a positively

charged body and the other on one negatively

charged. If' this tube is made of such a cross-

section that it includes unit electrostatic charges

as its two ends, it forms a 'Faraday tube.'

TiBES OF Magnetic iNnrcTiox are tubes

formed in the same manner in the field around

magnets by drawing lines of magnetic force

through the jwints of any small do.sed curve.

Faradjiy conceived the idea of these tulies being

continuous through magnets and all bodies, not

ending on any surface: they form, therefore,

closed circuits", like a rubber tube with the two

open ends brought together. The tubes are con-

ceived to be of such cross-sections that the num-

ber leaving a north pole of unit strength is 47r,

where IT =3.1410. See Magnetism.

Owing to an electric current in a closed cir-

cuit, there is a magnetic fiild of force inclosing

it; the tubes of magnetic induction form closed

curves around the conductor. The coe/ficicnt of

self-induction, or the inductance, is the number

of these tubes threading through the circuit when
there is a unit current in the conductor. Some
of these tubes of magnetic induction may also

in their paths pass through a neigliboring closed

conducting circuit, and the numt)er of those tidies

which do so when tliere is a unit lurrent in the

first circuit is called the coefficient of mutual in-

duction of the two circuits. It may be shown

that if there is a unit current in the second cir-

cuit, thus producing tubes of magnetic induction

of its own, the number of these which thread

the first circuit is the same as in the last case.

The coefficient of self-induction depends upon the

fihape of the circuit, the number of turns of the

conducting wire, and on the surrounding medium,

and the coefficient of mutual induction depends

upon these proiK'rties for each circuit and upon
their relative positions. It can lie shown that

inductance plays tlie same part in the phenom-

ena of electric currents that inertia or mass

docs in tlie motion of matter. The practical

unit of induction is the henrj- (q.v.).

INDUCTION BALANCE. An instrument to

deteiiiiiiic lln- piVMiuc or character of a piece of

metal, wliich may be either concealed, as a bullet

in a human body, or in the form of a counterfeit

coin or alkiy. it was originally devised by Dove

in 1841, but was improved and constructed in a

serviceable form by Hughes in 187!t. It consists

of two sets of induction coils in which the Jiri-

maries are connected together in a circuit tliat

includes a battery and a microphonic or other

circuit-breaker, wl'iih' the secondaries are in con-

nection with a telephone used by the observer.

The current traverses the primary coils in op-

posite directions, and tlie secondary coils are

so arranged that the sound of the microplionc

or circuit -breaker is not heard, owing to the

inductive ell'ect being neutralized conipU'tely. If

a coin or other metallic substance is introduced

into the vicinity of one of the pairs of coils,

this equilibrium" will be disturbed, as part of

the induction acts upon the metal and gives rise

to induced currents. This of course produces an

audible sound in the telephone. The instrument

is also used to measure hearing, and it then is

known as an audiometer, the perception of snuiid

being tested by altering the jiosilions of the

coils? An arrangement of the induction balance

was devised by I'rof. .Mexander Craham Hell to

locate a bullet in tlic liuman body, and ajiparatus

based on the foregoing principle was employed

nnd numerous dilfercnt forms made and tested.

It was used in an attempt to discover the bullet

by which President Garfield was killed, but the

presence of the metallic mattress interfered with

the operation of the instriunent. Instances, how-

ever, of its successful use are on record. Con-

.sult: Bell, "Induction Balance," in American

.lounial of Science (New Haven, IBS,"!) ; Hopkins,

Expcrimcitlal Kcicnce ( Xew York. 18!)0).

INDUCTION COIL. A form of electrical ap-

paratus used for transforming an interrupted

current of low p<itential or pressure into one of

high potential and alternating in direction. The

fundamental fact of electro-magnetic induction

was first stated by Michael Faraday in a paper

presented to the Royal Society on November -24,

1831, in which he de"rived the conclusion that any

ehan<.'e in a magnetic field will induce an elec-

T _T

FlO. 1. DIAOBAM OP INnOCTIOH COIL.

trie current in a conductor situated in it. This

basic principle of electro-magnetic induction

underlies the construction and operation of the

induction coil. As regards its construction, it

consists of four essential parts: A bundle of soft
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iron wire, AA (Fig. 1), called the core; the 'pri-

niarj- coil,' BBliB, of insulated copper wire wound
on the iron core, wliich is usually made of

comparatively large wire and short in length;

a much larger 'secondary coil,' CC, of longer,

liner copper wire; and a device, D (Wagner's
hammer, 183'J), called the rhcotonie or inter-

rupter, which alternately makes and breaks the

connection of an electric current through the

jirimary coil. In dimensions thej' vary from a

few inches in length and a fraction of a pound
in weight to those of large dimensions used for

wireless telegraphy described below.

Tlie operation of the apparatus is as follows:

The small spring S, being in contact with the

point P, allows the current from the battery E
to flow through the primarj' coil, converting it

and its core into a powerful electro-magnet. The
production of this powerful magnetic field in and
around the secondary coil induces in it a mo-
mentary current of high potential, and opposite

in direction to the primary. This secondary

current is usually able to

pass as a spark between the

terminals of the secondary

TT. When the core AA be-

comes magnetic it attracts

the piece of .soft iron I on
the spring S and draws it

up. thereby breaking the con-

nection between the spring

S and the point P, and in-

terrupting the flow of cur-

rent in the primary. There-

upon the electro-magnet AB
loses its magnetism, and,

ceasing to attract the iron

I, the spring returns to

ondarj- coil in the same direction as the primary
current, and hence in the opposite direction to

the current induced iu the secondary upon start-

ing the current in the primary. The above cycle

of operations repeats itself periodically, at a
rate deix^uding upon the spring H. Many modifi-

cations of the interrupter are used, some attached
directlj' to the coil, as above described, some
operating independently, but still electro-mag-
Eetically, and yet others are driven by an inde-

pendent motor and are purely mechanical. Fig.

2 illustrates a form due to Foucault. One cir-

cuit runs from the binding post k' through the

•a«
Fig. 3.

.\. Core of iron wire; B
poMts of secondary circuit
G, t«nsion spring; "
L, contact point.

EARLY EITCHIE INDUCTION COIL.

B', binding posts of primary circuit

:

E, standard carrying interrupter;
H, contact screw ; J, contact spring ; K,

C D, binding
F, armature;
binding post;

Fig. 2. FOUCirLT IXTERRrPXER.

its original position, restoring the contact be-

tween S and P and again starting the current in

the primary. The disappearance of the magnetic

field on breaking the primary circuit induces a

momentary current of high potential in the sec-

magnet D, pulling down the armature a sup-

ported by the spring c. and lifting the wire B out

of the niercury cup B', interrupting the current,

whereupon « springs up and B enters the mer-

cury, again starting the current. This device

may be introduced into the primary circuit of

an induction coil, or the latter may be connected

to the posts F, H. K. so as to use the wire A and
cup A' for interrupting the current for the in-

duction coil, while B' operates to keep the ap-

paratus in motion. A commutator consisting of

a hard rubber cylinder with metal
contact pieces is shown at I, with

binding posts at ji and m. Fig. 3

shows another form of interrupter

attached to an early form of induc-

tion coil. Fig. 4 shows the latest

improvements—a Queen cnil. with

independent mechanical interrup-

ter, capable of giving a 46-inch

spark.
In some cases an alternating cur-

rent is used in the primary without an interrup-

ter; then the induction coil becomes practically

a transformer, and the action is essentially the

same as in apparatus of this class. See Teams-
FORMEB.
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Tbe quantity of electricity moved at the break

is equal to that niuvcd at the make in the pri-

mary circuit; but, owing to the fact that the

magnotisni in the core vanishes much more rap-

idly at the break than it' hi'ilds up at the make,
tlie elfect at the break is* more compressed, and
the potential, or electrical pressure, much ;^eater

than at the make. The suddenness of the break
is of the greatest iniporUince, and most of the

improvements in interrupters have been designed

to make the break as sharp as possible. The
important factors which allcct the potential or

length of spark produced by an induction coil

are the relative numl>cr of turns of wire in the

primary and in the secondary, the suddenness of

the break, and the voltajsc or potential of the

current used in the primary coil.

Pohl in 1835 made a very crude induction ap-

paratus of a different style; but the first to make
large coils of the above typo were Stiihrer and
I!uhnil<i>r/r, and from the latter is (h'rivcd the

name •Ituhmkorff coil.' which is frequently used

as a synonym of induction coil. In 1855 Pog-

gendorir increased the suddenness of the break
by .so arranging the device that the interruption

occurred under an insulating liquid or in vacuo.

(The cups B' ,\' in Fig. 2 have alcohol over the

mercury.) In 1857 Ritchie, of Boston, devised

a means of winding the secondary coil in sections,

like circular disks, which, laid together and con-

nected, formed the cylindrical coil. This obviated

to a great extent tlie danger of a spark jumping
across from one turn of the secondary to another
thrimgh the insulation. Kuhmkorff was so im-

pressed with the superiority of a Ritchie coil

exhibited in Paris that he adopted the Ritchie

method of winding, and it prevails at present.

FlO. 4. QITEEX COIL.

Poggendorff proposed, and in 1853 Jean tried

with good success, the use of a liquid as the in-

sulation of the secondarj'. and at present most
of the high-potential coils use liquid insulation.

The advantage lies in the fact that if a spark
Bhould jump over, the hole in the insulation

would immediately close. Fizcau suggested &
decided improvement in 1853, introducing a con-

denser at the break, as shown at F ( l'"ig. 1 )

.

This enables the extra current of the primary to

run into the condenser for an instant, while the

points S and P are first separating, and by the

time that F is charged P and S are too far apart
for the current to jump across.

In 180!) a coil was built for the London Poly-

technic Institute the core of which was 5 feet

long, 4 inches in diameter, and weighed 123

pounds. The primary had (!(MM» turns of wire
0.095 incli in diameter and 3770 yards long,

weighing 145 pounds. The wire of the secondary
was 0.015 inch in diameter and LW miles long.

This coil g!ive a. spark 29 inches long ami could

penetrate more than 3 inches of glass. Th" mod-
ern coil shown in Fig. 4 gives a spark 46 inches

long.

The induction coil is especially used in the
study of the electric discharge in rarefied gases, as
in (ieissler, Crookes, and X-ray tubes; also in

electro-therapeutics, and more rc<-ently for X-rays
and wireless telegraphy. .Mthough the static

machines have supplanted the induction coil in

the best X-ray laboratories, it still holds its

place in wireless telegraphy. It was by means
of such a coil that Hcinrich Hertz carried out
his brilliant researches which led to the discovery

of electric waves, thus confirming the great

theoretical hypothesis of Maxwell, and laying
the foundation for wireless telegraphy.

Consult: .Vlsopp, Induction f'oiln and Coil-

Making (New York, 189fi) ; Bonney, Induction

Coils: A Practical Manual for Amateur Coil-

Makers (New York, 1892) ; Induction Coils:

Bow Made and Used, an .American reprint of

Dyer, Intensity Coils (New York, 1892) ; Hare,

Const) nciion of Large Induction Coils (London,

1900) ; Norric, Induction Coil (New York,
1901 ) : Wright. The Induction Coil in Practical

Work (New York. 1901). .Ml of the large

manuals of ex|)erimental physics also devote
considerable space to 1his class of apparatus.

INDUCTION MOTOK. See Dtnamo-Eleo-
TKIC MAllllNKIiV.

INDUCTOPHONE (from induct -f Gk. <t>uf/i,

fhotir, voice). A form of apparatus consisting

of coils of wire and a tele-

phone receiver, designed to af-

ford communication between
moving trains and stations.

The apparatus and system
were devised by Willoughby
Smith, of London, in 1882,

Init never have been practical-

ly api>lied. Signals were
transmitted inductively from
coils of wire placed along the

line to other coils in the train

and received by means of a
tclcplinnc.

INDULGENCE (Lat. in-

dulficnlia, indulgence, from
indulgcre, to indulge). A
term of Roman Catholic the-

ology, signifying the remission of temporal pen-

alties due to sin, by one who has the power to

distribute the spiritual treasures of the Church.

An indulgence is not believed to remit guilt; only

sacramental absolution avails for that; but it

affects the punishment which would otherwise
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be inflicted in the regular exercise of ecclesiasti-

cal discipline. According to Bellarmine's state-

ment, one who has been absolved from guilt in

the sacrament may be released from penalty by
an indulgence. It is an act, not of 'order,' but
of 'jurisdiction,' based upon the power of the

keys. (See Keys, Power of.) So complete is

this power held to be that the efficacy of an
indulgence is believed., in a true sense, to satisfy

divine justice, as well as to secure the remis-

sion of temporal penalties, whereby it is made
to extend beyond this present life into the state

of purgatory. The ground of this satisfaction is

sought in the treasure of merit laid uj) by
Christ and the saints, and always at the dis-

])o^al of the Church whenever need requires.

This thesaurus meritorum is fundamental to

the fully developed theorj* of indulgences. The
clergy are its duly a])pointed custodians; its

beneficiaries aie the adherents of the Church
throughout the world who avail themselves of its

virtues; the indulgence is its channel of commu-
nication.

Tlie history of indulgences begins •nith Roman
law, where tlie word induUjeniia means tlie re-

mission of a punishment or of a ta.x. From
legal the word easily passed into ecclesiastical
usage. A ^sovereign Church, like a sovereign
State, might exercise clemency, instead of exact-
ing the full measuie of punishment which the
law required. But long-continued, and sometimes
bitter, controversies indicate the doubts which
many Christians felt as to the propriety of this

contention, which finally led to tlie catastrophe
of the sixteenth century, when Luther voiced the
protest of a large section of Christendom against
certain current abuses of the doctrine. The first

im|iortant step toward establishing the dispens-

ing power of the Church was taken in conse-

quence of the Decian pensecution. beginning a.d.

2.'>0, when the problem arose how to deal with
the lapsed. These questions were answered by
the beginnings of penitential discipline. Tlic

further question of the relaxation of discipline

was also answered on the side of mildness. The
power of 'loosing' was declared to be no less real

than the power of 'binding" (cf. Matt. xvi. 19).
Ambrose especially taught that the two were
cnrrelative. and the Church accepted his view.
But the Council of Aneyra (a.d. 314) had al-

ready sanctioned the use of clemency, at the
discretion of the bishop, and this position had
been indorsed by the first Ecumenical Council
at Nicica (325). Appeal was made to the ex-

ample of Saint Paul, who recommended a de-

gree of mercy toward the offender in Corinth
(see II. Cor. ii. 0-8). The main exercise of this

power, in the fourth and fifth centuries, was in

shortening the canonical [leriods of penance, evi-

dence of which is found, for instance, in the
teaching of Gregory of Nyssa.

By degrees a variety of substitutes for the
canonical penalties were introduced. Fasting
might lie remitted in consideration of repeating
a certain number of psalms, or of paying a tine

(as by Theodore of "Tarsus. Archbishop of Can-
terbury, ill the seventh century). Almsgiving,
pilgrimages, and holy wars came to be the most
popular means of securing indulgences, cspceially

in the jieriod of the Crusades (q.v.) . The Council
of Clermont (IOA.t) asserted that the pilgrimage
to the Holy Land took the place of all other
penance. With the decline of the Crusades in-

dulgences were offered for fighting against here-
tics, such as the Albigenses and Hussites (q.v.).

The first great jubilee indulgence was published
by Pope Boniface V'lll. in 1300. The fully de-

\ eloped scholastic theory upon which indulgence:!

are based is found in Thomas Aquinas and
Alexander of Hales. The importance there at-

tached to the "treasure of merit' naturally led

to a popular belief among the ignorant that
pardon for sin and immunity from pvmishment
were matters of ecclesiastical bookkeeping—that
they could be bought and sold. It was in view
of this popular impression, and the undoubted
abuses which grew out of it, that Luther pub-
lished his theses on indulgences in 1517, the
event ivliich marks the beginning of the Protes-

tant Reformation. See Lutheb.
The Council of Trent, at its twenty- fifth ses-

sion (1563), condemned those who assert that
indulgences are useless, or deny that the Church
has power to grant them; but in reaffirming its

belief the Church decreed the abolition of all

evil gains and other abuses which had gmwn up
in connection with the indulgence system. Since
that time the Church has attempted to guard
against misinterpretations of the doctrine, and
to safeguard it from the criticisms to which it

had previously been exposed.

From what has been said it will be evident
that Roman Catholics do not understand by an
indulgence a remission of sin itself, much less

a permit to sin, or a pardon for the future. They
hold that its benefits can be enjoyed only by a
sinner who has repented and resolved to lead a
new life, and they deny the charge that the in-

dulgence system has introduced any laxity of

principle into the Church.
The power to grant indulgences for the whole

Church resides on!}' in the Pope, but primates,
archbishops, and bishops have power to grant
them within their own jurisdictions. The in-

dulgence may be either plenary or partial, the
former remitting the whole of the temporal pun-
ishment, the latter something less than the

whole. For example, an indulgence of forty days
is understood to remit as much as would have
required forty days of penance without it. In-

dulgences may be attached to certain articles

(e.g. a crucifix), or to certain places (as a
shrine) . In these cases the original possessor

of the article, or the pilgrim to the shrine, re-

ceives the Ijenefit of the indulgence. A custom
of granting indulgences for the dead grew up
in the Middle Ages. The right and ellicacy of

such grants has been much debated; but the

Church holds them to be salutary, even though
their precise scope cannot be defined. As limited
by Sixtus IV. (Constitution of 1477), they are
'only by way of sufl'rage'—i.e. the Church does
not assiune direct authority over the dead.

Consult: E. Amort. De Origine, Progressu,
Valore ac Fructu Indulgenliariim (Augsburg,
1735) ; Palmieri, Tractatus de Pwnitentia (,2d

ed., Prati. 1896) ; H. C. T^a, History of Auricu-
lar Confession and Indulgences in the Latin
Church, vol. iii., "Indulgences" (Philadelphia,

1890) ; "The Roman Cath<flie Doctrine of Indul-

gences," by the Bishop of Xewport. in the Nine-
Ircnth Centurii (January. 1901); Addis and
.Arnold, Catholic Dictionary (2d ed., London,
1884), article "Indulgence."

INDTJLT (Lat. indultum, indulgence, from
indulgere, to indiUge). A term derived from the
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Ronmn Imperial codes, and used in canon law
to desitTiate an exceptional concession or privi-

lege granted hy the Pope li> one or iiiori' persons,

'i'lie U•^t•knll^\n examples apply to the privilege

allowed in certain eases to kings and other rulers

of nominating to bishopries and ei'elesiastical

benefices; tlius Francis I. of Friuiee received this

power when the Pragmatic .Sanction was abol-

ished in l.'51(!. Indults were frequently granted
in the iliddle Ages allowing jierpetual non-resi-

dence at the same lime that the income was
drawn; but this practice was abolished by the

Council of Trent, except that eancms who have a

record of forty years' irreproachable sirvice are

dispensed by indult from further residence in

the seat of their chapter. Temporary indults

of this nature are frequently granted for absence
on important ecclesiastical business.

INDTJNO, .•nMrio no, ('!iroi..\mo (1827-91).
An Italian painter, born in Milan. He stiidied

at the iMilan Academy, and lirsl exhibited in the

Paris Salon in 1855. His pictures arc mainlv of

military or of humorous genre subjects. Thev
include: "Garibaldi's Soldiers" (1855); "A Vi-

vandi&re;" "Dancing Lesson in the Last Cen-
tury;" "A Souvenir of Rome;" and "The Musi-
cians."

IN'DTIS (Lat.. from Gk. 'IvSoj, from Skt. Hind-

hti, river). The great river that bounds India
on the west, separating it from Afghanistan
and Baluchistan (Map: India, A 3). It is over
1800 miles long, and the drainage area of its

basin is estimated at 372.000 sipiare miles. It

rises 50 miles southeast of Gartok. an impor-
tant trading centre in Tibet, its source being 15,-

000 feet above the level of the sea, on the north
side of Kailas, a Himalayan peak, 22,fKXl feet

high. Its general course, till it forces its way
between the Himalava pr(ii>cr and the Hindu
Kush, is toward the northwest. It flows past
Leh, the <apital of Ladak ; re<'eivcs the waters
of its inipiirlant Trans-Himalayan tributary, the
Shyok. from the north; and after a descent of

1 1,000 feet in a co\irse of .500 miles, through some
of the grandest mountain scenery of the world,
about (iO miles below Iskardo bends sharply
southward, above the eonfliience of the Gilgit.

It flows past Bunji. on the Ka.shmir-Kohistan
border, and 20 miles below takes a western
course to Kotgata. where again it turns south-
ward, and at Darband emerges from the Kohis-
tan Mountains into the plains of the Punjab. It

becomes navigable at AttiK-k (ancient taxila).
the .scene of Alexander the Great's passage, 870
miles from its source. Here it receives the Kabul
River (q.v.), its chief affluent on the right.

Continuing past T)era Ismail Khan. Dera
Ghazi Khan, and other minor towns, near Mi-
thankot, about midway in its further course of
040 miles to the Arabian Sea, it receives the
waters of the Chenab, the Ghara, the .Tlielum,

tlu? Ravi, the Beas, and the Sutlej, through the
Panjnad (literally 'five rivers,' which gives its

name to the Punjab). Each of these rivers, as
well as the Kabul, is practicable for inland craft
to the mountains.

Below the confluence of the Panjnad the vol-

ume of the Indus, past Sakkar and Hyderabad,
l>ecomes gradually less. Through the arid, rain-

less, aiiuvial plain of Sindh iti divides into nu-
merous channels, many of which do not return
to the main stream, while others return much

shrunken in volume. This wasting of the waters
is not very app;irent to the eye, owing to the
gradual slackening of the current and the ascent
of the tiih's. .\liani, 8 miles north of Hyderabad
and 75 miles from the sea, is the head of the
delta which extends for 130 miles along the
coast of the Arabian Sea. The chief outlets of

the Indus are the Kori, Mai, and Vatlio mouths.
The annual rise of the river, owing to the melt-
ing of the mountain snows, extends from May
to August, and is often attended by considerablo
inundations and changes of the deltjiic channels,
chiefly owing to the I'normous anuiunt of sand
and clayey silt brought down by the lurrent.

^lodeni engineering has done mudi to obviate
the inconveniences caused. The value of the

Indus as a navigable route of traflic, never con-

siderable, has been lessened since the building of

railways through its valley from Karachi to

Attock, and navigation is now confined to na-
tive craft. In a hot dinuite, where precipita-

tion is almost nil. the river is more important
as a means of irrigatinn. and the various works
toward this end inaugviratcd by the Hritish (Jov-

ernment nave led to a ri'm;ukable agricultural

development throughout Sindh. Tlie river is

spanned by several modern bridges, of which
the chief is the huge cantilever bridge at Sakkar,
and the northernmost an inm sus|K'nsion bridge

above Bunji. Kish of excellent qualit.v abound
in its waters, and form the staple article of com-
merce and food of the surrounding country. The
gavial, or long-snouted alligator, is the amphibi-
ous reptile of the river. The Indus is the 'King
River' of Vcdic puctry.

INDUSIUM, indu'sliI-Om or -zhi-iim (Lat.,

tunic). lu fenis, a flap-like outgrowth which
covers the sorus or group of spore-cast's (spo-

rangia). Indusia are exceedingly varied in

structure, and furnish characters for classifica-

tion. Occasionally the sporangia are developed
along the leafy margin which inrolls to cover

them, as in the maidenhair fern and the common
bracken. In this case the inrolled leaf-margin is

spoken of as a 'false indusiuni.' Sec Fern.

INDUSTRIAL ACCESSION. A phrase bor-

rowcil by the Scotrli from the Roman law to

denote the increased value given to a thing by
labor and skill bestowed upon it. See Acces-
sion; I'lXTtT.K.

INDUSTRIAL ARBITRATION AND
CONCILIATION. M(Ml_ern industrj', with its

sharp distinction between employer and cni-

ploved, and its rapidly changing methods of pro-

duction and conditions of emplovment, has given

rise to a new class of disputes, whicli all'cct vital-

ly not onh' the parties immediately concerned,

but the general public as well. These disputes

lie for the most part be.vond the ])rovinee of

courts of justice, and therefore an imperative

need has ari.sen for a new form of tribunal to

which thev ma.v be referred. To meet this need,

boards of arbitration, otTicial or unofTicial, have
been organized in all of the leading countries of

the world.

A preliminary function of these organs of

industrial arbitration is what is usuall.v termed
rnnciliiilinn. Before a dispute can be arbitrated

it is necessary that the facts in the case should

be investigated and placed in their true light.

When industrial disputes result from mere mis-

understandings—and it is safe to afTirm that a
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majority of them have no deeper origin—the
preliminary investigation may suffice to bring the
contending parties to an agreement. It is there-
fore natural that the worlc of settling dis.agree-

ments of this kind should be assigned to two
bodies, a board of conciliation, which investigates
each case and attempts to clear away misunder-
standings, and a board of arbitration, \\hich
gives awards on the ca.ses in which more essen-
tial points are at issue. Where, however, boards
of conciliation and arbitration are actually or-
ganized separately, their relation is often merely
that of a lower and an upjx'r court, the organ
of eonciliatioa giving awards, subject to re-
vision in the board or court of arbitration.

Arbitration and conciliation may be voluntary
or compulsory. In the former case, the organ of
aibitration may be created by the contending
parties, or may be officially constituted; but
either party is free to refuse its services or to
accept its awards. When arbitration is com-
pulsory, disputes must be arbitrated at the re-

quest of either party, and decisions of the court
of arbitration are sanctioned by legal penalties.

The earliest systematic arbitration of indus-
trial disputes appears in France. Before the
French Revolution there was a tribunal at Lyons
for the settlement of disagreements arising in
the silk trade. This tribunal was connecte<l with
the guild, and disappeared with the abolition of
corporations (1791). It had worked so success-
fully that it was restored in 1808, forming the
germ of the conseils des prud'hommes (boards
of experts) which still perform this function in
France and Belgium. The example of Lyons was
soon followed by several cities in Southern
France, and with excellent success. These early
boards contained no representative of the work-
ing cla-sscs, the one at Lyons being composed
of five merchants and four overseers. By a law
of 1809 workmen were admitted, but they were
always in the minority until 1848, when they
were given, for a short time, equal representation.
At the present day, the conseils des prud'hommes
are found in all of the important cities of France.
They are composed of a board of conciliation,

consisting of a representative of the workmen
and a representative of the employers, which has
jurisdiction in disputes involving less than 200
francs, and a board of arbitration consisting of
three employers and three workmen, whose find-

ings are subject to appeal to the Tribunal of

Commerce in cases involving more than 200
francs. The court of arbitration has power to
summon witnesses and to take testimony under
oath. Acceptance of the decision is voluntary.
Nevertheless, two-thirds of the cases brought be-

fore the court are settled by the board of con-
ciliation ; only a small percentage are appealed
to the tribunal of commerce. It is, however,
only minor matters that are brought before the
courts. They have proved imable to prevent
strikes and lockouts, which in late years have
seriously crippled French industry. In Prussia
industrial courts were established in 1849. but
did not prove to be of much use, and were later
abolished. In 1890 an Imperial law authorized
the municipalities to create such courts. The
president is appointed by the commune; the
assessors must be workmen and employers in

equal numbers. Tliey h,ave power to summon
witnesses and to take testimony; in cases in-

volving 100 marks or more, appeal to the reg\ilar

courts is permitted. Few municipalities have
availed themselves of the privilege. Moreover,
unollicial arbitration has made little headway in
the Empire. In Switzerland far greater jjrogress
has been made in this direction. Unofficial arbi-
tration is carried on under the direction of trade
unions, and several of the cantons have estab-
lished conseils des prud'hommes, after the French
model. Arbitration is compulsory in some of
the cantons, notably Luzerne, where refusal to
accept an award may be punished by fines and
imprisonment; in some cantons it is optional, as
in France.

In England voluntary and unofficial arbitra-
tion was instituted early in the nineteenth cen-
tury, and has made greater progress than in any
other country. In 18:JG disputes in the pottery
trade were settled in this way; and within the
following decades several important trades adopt-
ed the same practice. Committees of employers
and employed meet informally to discuss griev-
ances, and usu.iUy succeed in reaching an amica-
ble agreement; and where these committees are
best organized, as in the coal trade of Durham,
the decisions of the committee are rarely rejected
by the disputants. In the last decade, upon the
initiative of the London Chamber of Commerce
and the trade unions, local boards not connected
with any particular trade have been created in

large numbers, and have been successful in di-

minishing the number of serious disturbances in

industry. But in England, as in France, the
more important disagieements have had to be ad-
justed by protracted and costly strikes and lock-
outs.

New Zealand enjoys the distinction of being the-

only country which undertakes systematically to
prevent strikes and lockouts by a general law
of compulsory arbitration. In 1894 a law was
enacted creating boards of conciliation and a
court of arbitration, the latter having power
to enforce its awards by penalties. The
boards of conciliation consist of four to six

members, one-half representing the labor asso-

ciations, the other half representing associations
of employers. They are elected every three
years by the associations of employers and em-
ployed. Each board elects as chairman an im-
partial outsider, who votes in case of a tie. The
arbitration court is composed of three members
appointed by the Governor, one from a list nomi-
nated by the employers, a second from nominees
of the laborers, and the third from the judges of

the Supreme Court. Cases are tried before the
court only upon the request of one of the dis-

putants, and all means of conciliation are at-

tempted before resort is had to arbitration.

Strikes and lockouts are forbidden while the ca.se

is pending. Awards of the court may he ex-

tended to a whole district. lender the act trade
unions arc recognized as corporate bodies: and
only by belonging to such a body does a work-
man secure standing in the court. Numerous
disputes have been settled by the court, and light

fines have hitherto been sufficient to enforce its

awa rds.

The first noteworthy case of unofficial arbitra-

tion in the United States was in 186.5. when a
committee was appointed to arbitrate difTerences
between the Sons of Vulcan and their em-
ployers. Since that date arbitration committees
have been chosen in many trades, often operating
with marked success. Mucii attention lias been
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nttractod by the signal success of iin uiionicial

board wliicii o])t'ratos in tlie coal-mining industry
of Illinois. The ailivity of thi.s board dates Ironi

18'.)S. and since that year innumerable fjrievanees

which niifjlit have led to strikes have l)een ami-
cably adjusted. When such disputes arise, rep-

resentatives of the coal operators and of the

United Mine Workers (q.v.) meet, together wiUi
the miners and operators immediately interested.

The mere discussion of the points at issue fre-

quently results in explaining away alleged griev-

ances.

Ollicial boards of arbitration were established

in Massacnusetts and New York in 188li. At
present twenty-four States in the Union have
Made slalulory or constitutional provision for

industrial arbitration or conciliatiim. Seven-
teen of these contemjilate the administration of

arbitration through permanent boards: ilassa-

eliu.setts. New York, ,Monlana, Miehit;an, Cali-

fornia, New .lersey, Ohio. Louisiana. Wisconsin,
Minnesota, Connecticut. Illinois. L'tali, Indiana,
Idaho, Colorado, and Kansas. The Constitution
of Wyoming directs the Legislature to establish

courts of arbitration to determine all disputes
between employer and employed. Provision is

made for appeals to the Supreme Court from the
decision of compulsory boards of arbitration.

Kansas enacted compulsory arbitration in 18118,

but in the following year tlie enactment was de-

clared unconstitutional. In addition to the State
Cfurts, tfm])'>rary tribunals wfrc created by
I'ederal statute in 1888 to settle grievances be-

tween railroads engaged in interstate connnerce
and their employees. These trib\i!ials consisted

of one member chosen by each party, and a third
chosen by these two. The law was repealed in

1898, but was reijnaeted in the same year in its

essential features.

The org-.mization of the State boards varies in

detail, but tli",' feature of eipnil roprescntalinn of

employers and employed is general. Their prin-

cipal function is to investigate disputed ques-
tions, conciliation rather than arbitration being
the end in view. In Massachusetts the arbitra-

tion board has power to summon witnesses, to
take testimony under oath, and to require books
and writings to be produced. The results of the
investigation may be made public at any point in

the proceedings. In other States the powers of

the courts or boards are generally of a similar
nature. Tlie Massachusetts board has w<m n
national reputation for eiTiciency, and while tin-

able to prevent all strikes, has unquestionably
done much to diminish their frequency. •

An examination of the workings of boards of

voluntary arbitration shows that for the settle-

ment of disputes which are due to niisunder-
slnndings, or which involve matters of minor im
portnnce. their usefulness is unquestioned. Wher-
ever they have been judiciously conducted they
have served to lessen friction between eni]doyer
and employed, and have often averted strikes and
lockouts. But there are certain questions of

general policy which have defied settlement by
voluntary arbitration. Such, for example, are
the recognition of labor organizations by the em-
ployer, exclusion of non-union labor from em-
ployment, a general and material increase or
lowering of wages. Tliese questions are still

usually determined by the strength and endur-
ance of the contending parties. Investigations by
impartial boards of arbitration may direct pub-

lic sentiment, and so may bring pressure to bear
upon the party whose ethical pcjsilion is the
weaker. But this pressure ha.s not proved suf-

licienl to prevent prolonged strikes, causing wide-

spread distress to the public, as well as to the

parties to the struggle. It is for tliis reason
that a growing sentiment manifests itself in favor

of eomjiulsory arbitration. It is pointed out
that under a system of industrial concent ration

a strike may wholly cut oil the sui>ply of one of

the necessaries of life—a condition which is mani-
festly intolerable. Advi>cates of compulsory arbi-

tration point to the example of New Zcalanil,

where for seven years disputes have been adjudi-

cated without cessation of industry. ()p|)onenls

of compulsory arbitration are, however, no less

decided in their views than are the advocates of

it. It IS i>oiuted out that laborers will frequent-

ly demand terms to which employers can accede

only by producing at a loss ; and that courts of

aibitration, binder the inlluciu-e of a public senti-

ment naturally favorable to the laborer, will

often give awards which will discourage business

enterprise. It is alleged that this is the case in

New Zealand, although this is vehemently di-

nied, and there is no evidence that capital is witli-

drawing from the colony. Moreover, it would
obviously \k dillicult to force the laborers to

abide by a decision unfavorable to them, since

nun cannoi be comiiellcd to continue to work
against their will. The iiicor|M>ration of laborers

into associations with colU'clive responsibility

(see Tradk Union.s) is advocated as a mcas\ire

which will obviate this dilliculty ; but such a
measure is strongly opposed by the better or-

ganized labor unions, as well as by those who
view with suspicion anj' tendency away from in-

dividual freedom and responsibility. In spile

of the difnculties which bes<'t compulsory arbitra-

tion, however, it would appear to be obvious that

scH'ial welfare demands that judicial means
should bi- developed for settling i)eaeefully those

disputes whiiOi can now be .settled only through

strikes involving untold losses and sulTcring.

BiuLior.RAiMlY. Article "Arbitration and Con-

ciliation." in Enciiclojtwdia of .S'ocih/ J'cform (W.
D. P. Bliss, editor. New York, 1807): .Jeans,

Conciliation and Arhilnition in Labor Dis/mloi

(London, 1804) : Kiipke, Vehcr fietcerblichc

Srhiedsrrcrichfe (Zurich. 180.5) ; Brumel, Dc la

rntwilialion en maliirc commcrciali: (Paris,

1808) : Lloyd, .1 Country Without fflrihrs (New-

York, lOnO) ; Conprfsx on Industrial Concilia-

tion and Arbitration (Chicago, 1804) ; ila^sa-

rliusclt.i l^tate Board of Arbitration, Annual Re-

ports (Boston, 188G-1001) ; Report of Industrial

Commission, vol. xvii. (Washington, 1001).

INDUSTRIAL COMMISSION. A nnn par-

tisan commission, created by act of Congress,

.Tune 18, 1808. to investigate indu.strial condi-

tions, and to suggest Federal and State legisla-

tion for the better regulation and adjustment of

conflicting indu.strial interests. The commission
crnsisted of 10 members, of whom 5 were Sena-

tors, appointed by the president of the Senate. !y

representatives, appointed by the Speaker of the

House, and 9 especially qualified persons, ap-

pointed by the President with the consent of the

Senate. The specific duties of the commission

were, first, to investigate questions of immigra-

tion, labor, agriculture, manufacturing, and busi-

ness, and. second, to suggest, on the basis of the
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facts iisc'i'itainod, proper Congressional legisla-

tion and aUo uniform State legislation, equitable

at once to employer and employee, produeer and
consumer. The life of tlie eomniissiun was lim-

ited to two years, but this time was subsequently
extended to December 15, 1901, and to February
15, 11)02, successively. 'Ihe work of the commis-
sion, owing to the inevitable i)reoccupation of

its Congressional members, in their own and in

])ublic allairs, was largely carried on by the
Presidential api)ointees, and by specially engaged
exjierts. Of tlie latter m.iy be mentioned: on
strikes and arbitration, E. Dana Durand; on
labor legislation, Frederic J. Stimson; on trusts
and industrial combinations, Jeremiah W. Jenks;
on transportation, William Z. Ripley; on agri-

culture, John F. Crowell; on immigration, John
K. (lommons; on tjixation, Max West; on labor
organizations, Charles E. Edgerton. Tlie fact

that no equally competent bod}' of men, empow-
ered to call for witnesses and dncunuiitary
papers, had ever before examined American in-

dustrial methods and organizations, together
witli tlie fact that the period of prosperity suc-

ceeding 1807 brought industrial phenomena into

.Tccentuated relief and activity, resulted in the
commission's bringing together a great body of

new correlated and substantiated <'videnee con-

cerning pra?tieally every phase of industrial life.

Teslimiiny was taken from nearly 700 witnesses,

including heads of trusts, railroads, and mercan-
tile establishments, public officials and leaders

of trade unions, and in addition the commis-
sion eolloeted much valuable hut hitherto scat-

tered information from oflieial, national, and
State documents, from judicial decisions, and
from tlic researches of experts. Tlie Tfcport of
Ihc Indunlrial Commission, completed February
10, 1002, and issued as a Government publica-

tion, consists of 10 volumes, as follows: Trusts
and Industrial Combinations (2 vols.) ; Trust and
Cor])oration Laws; Prison Labor, Transportation
(two vols.) ; Labor Legislation; Distribution of

Farm Products; Capital and Labor in ilanufac-
tures and General Business (two vols.) ; Chicago
Labor Disputes; Agiiculture and Agricultural
Labor; .-Vgriculture and Taxation; Capital and
Labor in the Alining Industries; Immigration
and Kduralion; Foreign Labor Legislation; La-
bor Or;.';uiizations ; Labor Disputes and Arbitra-
tion; l!:iil\vay Labor; Industrial Cnnibinations
in Europe; I'iiial Report—^Miscellaneous.

INDUSTRIAL EXHIBITIONS. Sec Ex-
lIIlilTIONS. Lmilstrial.

INDUSTRIAL FRUITS. In Scotch law. tbe .

annual ]u-oduce of land wliieli the life-renter is

ei\titled to. For the corresponding doctrine of

English and American law, see EmulemexT.

INDUSTRIAL INSTITUTIONS. See AcRl-
Cri.Tl RAT. I'llICATIOX ; JUVEXIIJ: OFFENDERS.

INDUSTRIALISM. A term first applied hy
Saint -Siuinii and his followers to the 'modern
regime,' but also to the peculiar systems of social

organization which they advocated. In his Data
of Ethics Spencer uses the term as descriptive of

"a theoretically possible form of society purely
industrial in its activities." Pure 'industrialism'

afcordini; to Spencer would be reached when men
were scrupulously honest in the fulfillment of

agreements, while yielding "to one another no
advantages beyond those agreed upon."

The meaning to be attached to the term has
Vol. X.—39.

not yet been definitely established. By some it

is employed to characterize the modern industrial
system in which manufacturing industries pre-

dominate; others employ it as a description of
modern civilization as opposed to the 'militar-

ism' of preceding times. (See Imperialism.) The
definition which has been most generally accepted
agrees in the main with Spencer's conception.
This is exemplilied by the deprecations of the
'industrialism' of modern life, found in literature
and religious writings.

INDUSTRIAL REVOLUTION. In the lat-

ter part of the eighteenth century and the early
part of the nineteenth the economic life of Eng-
land underwent a great transformation, which has
aptly been called the Industrial Revolution. As
late as 17G0 the 'open-field' sy.stem (q.v. ) was
the prevailing characteristic of British agricul-
ture. Even in 1794, when the process of inclos-

ing the commons and open fields had been pro-
gressing rapidly for a quarter of a century, out of
8500 parishes in England 4500 were still farmed
in common. Great stretches of country lay quite
unimproved; extensive bogs and heaths were
found in all parts of the island. In many coun-
ties the miserable crops merely afforded sus-
tenance to the agricultural population. The
means of transportation were so defective that
in one count}' surplus produce went to w'aste,

while in an adjoining county scarcity prices pre-
vailed. Industry was carried <m by the domestic
system, under which the manufacturer or mer-
chant put out his materials to be worked up in

the laborers' homes at piece wages. Exchange
was still carried on largely by means of weekly
markets, annual fairs, and through itinerant
traders. British foreign trade was, however, in-

creasing rapidly, and with the increased demand
for goods prices of manufactures rose, affording
the means of supporting a larger industrial popu-
lation. The increased need for food rendered
systematic agriculture more profitable ; and the
develojmient of capital diverted much wealth to
husbandry. A number of wealthy gentlemen
turned tlieir attention to the improvement of

stock and the proper treatment of the soil (see

AfiRlcVLTURE) , and demonstrated that agricul-

ture could furnish returns rivaling those of trade,

with the result that methods of agriculture were
revolutionized. The Continental Avars enhanced
the prices of agricultural produce, and gave a
great impetus to the ado])tion of the new meth-
ods. Between 17G0 and 1843 nearly 7.000.000
acres of land were inclosed and put to intensive

tillage.

At the same time, the domestic sy.stem in in-

dustry was giving way to the factory system, as
a result nf the great mechanical inventions. In
1770 Ilargreaves patented the spinning-jenny; the
water-frame was invented by Arkwright in 1769;
Crompton's mule was introduced in 1779. In
1709 Watt obtained his first patent for an im-
provement in the steam-engine, and in 1785
it was successfully applied to the cotton man-
ufacture. The effect of these inventions was
enormously to increase output, the cotton manu-
facture trebling from 1788 to 1802. The iron

industry, which nad hitherto been relatively in-

significant, and was dwindling to still greater
irsignificanre with the destruction of the woods,
was revived by the cmploA-ment of pit-coal in

smelting, rendered possible by the application of
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tlic steam-engine to furnish jinwer for the blast.

The adoption in the woolen industry of the iiu-

pruveiiients in cotton nmnufacture extended the

new system greatly. As a result of all these

ehanj,'es, En{;ilsh coinmerte, forei{.'n and domes-

tic, developed rapidly; sliippinj; increased, {jood

roads were built, and an era of canal-building

set in. Industry shifted from the rural towns
to the large cities of the north of Kngland. where
labor was concentrated in factories, with the

ellect of improving llie orgaiiizalioii of labor, and
of nuiking practicable numberless subsidiary la-

bor-saving devices. Immense fortunes were made
by those who were able to make use of trie im-

jiriived methods; populatiim grew rapidly with

the increased chances of employment. Kroni 1791

to 1821 tlu- population of England increased 4.3

per cent.

The period was, however, marked by a great

deal of hardship to the working classes. The
opciiliclcl farmers, dis|)laccd by indosurca,

flocked to the cities and lielpcd to reduce wages,

at times, to a starvation level. The introduc-

tion of machinery deprived the hand workers of

their means of livelihood : the crowding to-

gether of population in the large cities resulted

in untold evils, moral and physical; the new-

life in the factory was not yet subjected to the

regulations afterwards found to be imperatively

necessary. Tlie cmpliiyniirit in faclcirics of wom-
en and cliildrcn, witli all its atlcnilatit evils, be-

came common in all the manufact\iring towns.

The general eflcit of the rcvoluljun. however,

was to give England a century's start over her

rivals in the competitive race. The foundations

for the prosperity of England to-day were laid

by the thorough change in industry. Consult:

Toynbee, fiiduKlrial Rcrnlulion ((itb ed.. London,
1002) : Held, Zirci liiUhcr ztir sorialni (Ir-

schichlc EnijlandK (Tx'ipzig, 1881). See Fac-
TOHIE.S AN"n THE FACTORY .Sy.STEM.

INDUSTRIAL SCHOOLS. This term, now
passing iiul <if gnicnil use. has been variously

and loosely applied to a large class of schools,

mainly of a philanthro|iic. reformatory, or ex-

fM-rimental nature, in which industrial work lias

been taught to boys and girls at a compar.it ively

early age. This kind of school has been repre-

sented perhaps more fully than elsewhere in

England, where the 'Ragged School' is a promi-
nent type. The primary purpose of such schools

is generally other than industrial, and the aim
of the industrial instruction varies from the

mere desire to keep boys off the streets to the

serious effort to teach a trade. These institu-

tions have not. Iiowever. filled the purpose of real

trade schools, mainly on account of the early

age of the pupils, and the short period of instruc-

tion. Simple operations like broom and brush
making, chair-seating, or basketry, have been

prominent in such schools: tailoring, shoemak-
ing, and wood-working less so. Industrial classes,

which represent the same characteristics as the
ahove, are often a feature of orphan asylums or

homes for juvenile defectives. On the whole, this

type of school has not demonstrated any impor-
tant function in training for industrial work, and
its place in the social order, as has been pointed

out, is mainly pathological. In the early dis-

cussion on the introduction of manual training

into the common schools, the term 'Industrial

Education' was very often applied to this sub-

ject. See Tecii.mcai. EmcAilox ; Manial Thai.n-

INO; Geoiu;e .Iimor Uki-i iu.K'.

INDY, ilN'd*', Tall Maiiie Tii lioDoitE Vin-
cent, ij' (1851— ). A French composer and pi-

anist, born in Paris. He copied closely the nu-th

od and style of Ucrlioz. and, like Uerlio/.. lii-

genius incliiu'd strongly toward symphonic art. Ii

was his mother who gave him his iirst practical

instruction, and at fourteen years of age he was
reckoned a master of the |>iano. From 18()2 to

IStia he studied under Dii'-mer, afliM- which ho
studied theory under Lavigiiac, and attendid the

lectures of -Marmontcl. In 1870 he enlisted in the

army, and at the conclusion of the Franco-Prus-
sian War took up his studies under Cfsar
Franck. In 1873 he became a member of the

organ class at the Conservatory. Afterwards he
was engaged as second kctlle-drumna'r and choir-

master of the Socid-te des Concerts <lu CliAtelet,

a post which he accepted as nuich fur the stuily

of the orchestra as for a means of livelihood. ](i

lf-8,') he took over the management of the So
ciOtO Nationale de .\Iusique. and when C/-s;ir

Franck became president of it, he acted as seen

tary, together with Chatisson, and )iractically

managed all its alTairs. Hesides his ajiixiintment

of inspector of music in the city schools of Paris^

he received the decoration of chevalier of the

Legion of Honor, and was given charge of vari-

ous import.nni choral swieties. He was a thor-

ough disciple of Wagner, and by some has been
charged with imitating too closely the German
master. His T,cH-molif.<i are usually developed

with exquisite felicity, and be is frequently dai

ingly original. His most im])ortant works an-

the tripartite symj>h(mic poem ^Yflllcn»tri>l, of

which the second part. / I'iccolomini, was first

produced by PasdeUmp in 1874; Symphonir mir
un air montufixurd fnitnain; and Ln fori'! en-

rJwntfc (ISDfi). His one-act comic o|iera Al-

Irndcz-iuoi sous Vorme (1882) was pradiially a

failure, but he retrieved himself in 18'.t.5 with the

nuisic drama Fcrvaal, of which he wrote both
words and music.

INEBRIETY. See IxTOXlCATio.v.

INED-UCABILIA (Xeo-Lat. nom. pi., not

educablc. from l.at. in-, not + Xeo-Lat. edii-

riihilis, educablc. from Lat. cdiicrre, to educate,

from e, out + ducrrc. to lead). A division of

mammals, proposed by (iill, embracing the ro-

dents, edentates, insectivores, and bats, based

upon the character that in all these the cerebrum
i? small, and does not covit the olfactory lobes

or cerebellum, as in other Euthcria. This di-

vision does not enter into current classi)ication«.

It is. nevertheless, approved as marking a fact of

interest.

INEQUALITY (Lat. Ina-f/ualita.i, from in-

(rquiiH.t. uiicipial. from in-, not + (r<iuaUs, equal,

from (rqiius. even). The relation between two-

magnitudes which are not equal. If a 1-1 corre-

spondence can be set tip between the individuals

of two groups, n, h, they are said to be cpial.

Put if this correspondence extends to all of the

individuals of a and to only a part of those of h,

llii'n h^it. and vice versa.

INERTIA, In-r>r'shi-A (Lat., sluggishness,

from in< r.s. idle, from in-, not 4- nrs. art ) . A
general property of matter of which we become
conscious through (air niuscle-son'es whenever by

our muscl»s we change the motion of matter, e.g.

throw or stop a ball, open a door, stop a revolv-
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ing wheel, oto. It is noticed that the intensity of

tlie sensation depends botli on the material body
itself and on the rate at whieh its motion is

changed. Similarly, if the motion of the body
is slopjied by some inanimate object, the effect

on the latter is proportional to the rate of de-

crease and varies with the body stopped; e.g. if

a nnjving body meets a spinil spring and com-
]iresses it until it is brought to rest. If two mov-
ing bodies are brought to rest by a given spring

in the same time and produce the same amount
of compression, they may be said to have the

.^ame inertia. (On this definition is based the
system for measuring quantities of matter, q.v.).

If it fakes longer to bring the first body to rest,

it is said to have the greater inertia, it is be-

lieved that, if there were nothing external to the
moving body aflTecting it, it would continue to

maintain its motion unaltered forever. Galileo

was the first to advance this idea ; and it is now
assumed as one of the principles of mechanics.

On the other hand, if there is some external ac-

tion on the body it takes time to produce a
change in its motion, and the change produced
in a given time will vary inversely as the inertia

;

or, to ])roduce a given change in motion, the ex-

ternal action rci|uired varies directly as the in-

eitia. It is to New Ion that \\i' owe our ideas of

inertia as a measurable fundamental property
of matter. Up to his time weight was the only
])ro|)ci-(y of matver used as a measure of the

Viuaiil ity of matter.'

INESCUTCHEON
(
in + escutcheon, from OF.

escusfson, escui^on, Fr. ecusson, escutcheon, from
OF. cscut, escu, Fr. fcii, shield, from Lat. scut^im,

shield). In heraldrj' (q.v.), a single shield borne
as a charge.

INES DE CASTRO, e'nes de kii'strS. See
Castro, Ike/, he.

INESILLA DE CANTABILLA, e'na-selya
dS kan'ta-re'lya. In Le Sage's (S'll Bias, a char-
acter who retained the jiower of charming men
during the whole of a. long life.

INEXPIABLE WAR, The. A war of exter-

mination waged by Carthage against her im-
paid mercenaries in B.C. 241-2HS, The sceiies of

this war are pictured in Flaubert's Halamrnhd.

I'NEZ, Hpan. pron. e'nAth, Donna. In Byron's
Don Juan, the mother of Don Juan.

INFALLIBILITY (from ML. infaUihilis. in-

fallible, from in-, not + fallibilis, fallible, from
fallere, to deceive, Gk. a(t>iWei.v , sphallein, to
overthrow, AS. fiallan, OHG. falhin, Cer. fallen,

Eng. fall). The immunity from error, in all that
regards failh and morals, which is claimed by the
Roman Catholic Church, and. at least as regards
the past, by the Greek Church, as rei)resen1ed in

tile decrees of the councils which the latter
looks upon as ecumenical. Tlie latter claim, how-
ever, which does not go beyond that of inerrancy,
or actual exemption from error up to (he present
time, differs widely from that of infallibility as
put forward by the Roman Church, which in-

volves not alone an actual historical immunity
from error, but also such a positive and abiding
assistance by the Spirit of God as will at all

times both protect against (he possibility of
error, and iruide and direct in (he faithful (cach-
ing of all necessary truth. The infallibility claimed
by the Koman Church is thus of two kinds, pas-
sive and active—the first (JIatt. xvi. IS), in

\irtue of which the Church never can receive or

c'lihrace any erroneous doctrine, no matter by
whom proposed; the second, in virtue of which
bile is charged with the function (Matt, xxviii.

19; Mark xvi. 15; Ejihes. iv. 11-10) of perma-
nently tf'aching to the world the essential truths of

God, of actively resisting every access of error,

and of authoritatively deciding evcu'y controversy
by which the oneness of belief among the faith-

ful may be endangered. Catholics regard this

gift as a natural and necessary accompaniment of

the authority in the matters of faith with which
they believe the Church to be invested, and which,
if not guided in ito exercise by such infallible as-

sist<uiee, would be but a false light, and an at-

tractive but dmgenms delusion. They have al-

ways agreed that the body of bishops tliroughout

the Church, acting in connuon with the I'ope, con-

stitute the most perfect organ of the infallibility

of the Church ; and hence, that when they unite
in any way, whether as assembled in a general
council or .separated in place, their judgment is

infallible. Thus, if a doctrinal decree were ad-

dressed ofTicially by the Pope to the whole Church,
and either expressly confirmed or tacitly accepted
by the bishops, this decree was held to be infalli-

ble. In like manner, if a doctrinal decree, ema-
nating even from a local council, as that of a
national or even a provincial Churcli. should be
universally accepted by the Pope and the bishops,

that decree also was held to be infallilile. In a
word, wherever there is found the tinited judg-

r.ient of the Pope and the bishops, all agreed in

accepting it as the infallible judgment of the

Church. P>ut should the Pope alone judge with-

out the bishops, there arose the well-kno\v^l dis-

pute of the Gallican and Ultramontane divines;

the latter alRrming. the former denying, the

Papal judgment to be infallible, but all agree-

ing that it was not binding as an article of

Catholic faith so long as it had not received

the assent of the body of (he bishops. The for-

mal definition of Papal infallibility as de fide

dates from the Vatican Council of 1870. The
minority of bishops who opposed the decree did
so, as a rule, not because they disbelieved the

doctrine, but because they considered its im-

position as a necessary article of faith inexpedi-

ent. As ftn-nially declared, the definition is that
(he doctrinal decrees of the Pope teaching ex
cathedra—that is, when in discharge of the
office of pastor and doctor of all Christians, by
virtue of his supreme apostolic authority, he
defines a doctrine regarding failh and morals to

be held by the universal (^'liurch—are to be ac-

cepted as possessing the same infallibility which
attaches to the teaching of the Church. See
Coi'NCII,.

On the matter of subjects to which the gift of

infiillibility extends, Catholics are agreed iu

one principle, that it embraces all those sub
jects, and those only, whieh are necessary for
the maintenance of divine truth in the Church.
Hence, presupposing divine revelation, either

written or oral, it embraces all questions of faith

and morality, all stibjects of general discipline,

so far at least as to preclude the introduction,
by authority of (he C^hurch, of any discipline

which should be injurious (o fai(h or (o morality.
On (he o(her hand, it does not embrace qucs-

(ions of science, or maf(ers of fac(, or abstract
o|iinions tinconnec(ed with religion. Thus the
popular misconception that the decision in the
case of Galileo beal-s on the question of this



INFAIiLIBILITY.

strictly defined infallibility is seen to be base-

less. It may l>o wi-ll also to point out tliat the

I'ojie is not sii|>posi'il to have the i)nwor to in-

vent and enl'ort-e new doetrincs. lint can only de-

chiie and define those which have been hehl

cither iinplirilly or explicitly in the C'linich from
the Ix'ginninj.'. See Foster, t'lituUi mental Idras

of the lioniun Catholic Church (Philadelphia.

189!>) ; liefele, lluuorius und das Ktchstc allyc-

iiirinc Konzil (Tiiliinfien, 1H70) ; Saluion Thi / /

faUibilitij of the Church (London. 1888); Kive,

I'nfchlburkcit des I'lipsles ( Paderborn. 1870).

INFAMOUS CRIICE (OF. infamciis, from
ML. iiifdiiiii.sii'i. liniii I. at. inftnnis, iiifainmi^.

from ill-, not + fnma. fame). An olTense which
is deemed to reveal such an absence of moral
primi|ilc as to imlicate that the cvilpril would
totally disregard the ohlij^ation of an oath. Such
crimes are punished aceordinj; to their charactiT,

and the disabilities of infamy are imposed as an
incident thereto. At the early common law
treason, felony. for;;ery. aiid olVi'nses tending to

pervert the administration of justice liy false-

hood and fraud, such as perjury, conspiracy, and
cheating', were included in this classification. The
Constitution of the I nitcd States provides that

"no person shall be held to answer for a capital

or otherwise infamous crime unless on present-

ment and indictment of a grand jury." The
Federal courts have included all crimes punish-

able by imprisonment in a State prison or peni-

tentiary in this category, and many of the State

courts have adopted their classification. See
Ink.^my. Consult the authorities referred to
under Criminal Law.

INFAMY ( from Lat. infamui, from infamis,
infamous). The condition of legal disability im-
posed upon a person convicted of an infamous
crime (<|.v.). The term originated in the K(]man
law. under which system many derelictions of

duty, .such as a simple breach of ci'rlain con-

tracts, as well as certain crimes, were punished
with the civil and political disabilities of in-

famy. In the early F^nglish law the doctrine
of attainder (q.v. ) attached to the nmre serious
crimes, and infamy only involved incompetency
as a witness and incnpaeity tn serve on a jury.

The disabilities attaching to infamy are largely

regulated by statute to-day, and in ICngland and
many of the I'nited States all disqualifications

on tills account have been abolished.

INFANT. .\t common law, any male or fe-

male person under the age of twent,v-one ,vcars.

-As tlw common law t.nkcs no account "f a frac-

tion of a day e.Ncept when a question of jiroperty

is involved, an infant is held to become of age
on the day before the twent.v-first anniversary
of his birth. It has always been the iiolicv of the
law to safeguard infants from the consequences
of their own indiscretion by modification of

many of the rules of law applicable to adults.
Thus an infant's contracts are vnidable (nut void
like the contracts of married women). That is.

the,v are binding upon an adult contracting with
the infant, but they may be avoided bv the in-

fant upon the ground of his infancy : but if the
infant expressly or by implication ratifies the
contract after he is of age, the contract cannot
bt afterwards avoided by him. (See Ratific.\-

TIOX.) Whenever an infant disaffirms his con-

tracts he is entitled upon ]irinciples of quasi-
contract (q.v.) to recover from the other party
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to the contract the reasonable value of the con-
sideration or performance which he (the infant)
has given undi'r the contract, even though he has
(before coming of age) squandered the consider-

ation which he has reci'ived unilcr tlii' contract.

If, however, the infant have any money or pnq)-
ertv which he received under the C(mtract, he
must return it to the other part.v to the eon-

tract in order to disallirm the contract. While
an infant is not bound h,v his cuntract, lie is

bounil t(i pay for 7iecessaries (see Nkckssakiks |

purihascd by him. his liability being based on the

theory of quasi-contract. .\n infant mav
also pledge his parent's credit for necessaries

upon theory of implied agency if the parent does
not supply them. A parent is not liable to pay
for articles supplied to his child by a third per-

son; but a parent may .so act as to estop hiiiisclf

from den.ving the authority of the infant to act
as his agent, as b,v regularly paying for articles

purchased by the infant.

In general, infants are liable for their torts.

Where, however, the eflect of holding the infant
for his tort is indirectly to enforce his contract,

the ('ourts have denied his liability in tort. The
|)ractical application of this rule involves some
very nice discrimination for the eimrt. Thus
an infant who hires a horse, ami so negligently

cares for him that thi' horse is injured, is not
liable for tort or upon his coiilr:ict; but. if

the infant a])propriates the hor.se to his own use
by going to s<mie place other than that specified

in the contract, he is deemed to have almn<loiie(l

his contract and to be liable in tort. Similarly

it has been held that, while an infant is generally

liable for deceit (q.v.), one who fraudulently rep-

resents himself to be of full age and thereby pro-

cures another to enter into a contract with him
is not liable for the tort, but the .soundness of

the position has been questioned.

.\n infant who is a property-holder is subject

to the law. of taxation, an<l his land is liable to

be taken from him by eminent <loiiiain as if he
were of age. .At coiunion law a legal marriage
might be contracted between a boy of foiirteen

and a girl of twelve. See -Age.

.\n infant if sulTicicntly intelligent to have
criminal intent is responsible for an,v crimes that
he may commit. It is a rule of the common law
that this responsibility can never arise before the

infant is seven years of age. .•\ftcr that perioil

until he is fourteen the law presumes nothing for

or ag-ainst him. His capacity to umler^tand the

nature and consequence of his act nnist he proved
by the prosecution in order to establish his guilt.

After he is fourteen he is presumed to have
capacity to commit crime, and the burden of

creating a reasonable doubt of his capacity rests

upon him. See further under AcK; Con.sent.
The parents are entitled to the custody of the

child during infancy, and they are also entitle!

to earnings until this right is yoluntaril.y

renounced by them, when the infant is said to

be emancipated. As between the father and the

mother, the father was at common law entilleil

to the custody of the child. The modern tendency
of (he courts is to accord the custody in case

of dispute to the parent best able and qualified

to care for the child.

Tn man.v States male infants of eighteen years

or oyer may be executors and administrators.

Infants are not permitted to sue in their own
name and right in either courts of law or equity.
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The action must be brought bjr the infant's near
friend {pruclutin ami) or guardian ad litem,

who is a reUitive, a friend, or other proper per-

son permitted bj- the court to prosecute tlie

action in the infant's behalf. Courts of equity

early constituted themselves the especial pro-

tectors of infants, giving them relief in variou.^

ways, particularly by appointing guardians over

their person and propertj'. ' The care of an in-

fant's property by guardian is now generally

regulated by statute (see Guardlvx), the effect

of which is to place the infant's property in the
possession of a guardian appointed by the court,

who is required to invest and care for the prop-
erty as a trustee for tlie infant. See CoxTK.\cr;
Domestic Relations : and consult the authori-

ties there referred to.

INFANTE, en-f:in'ta (Sp., Port., infant).

The title given in Spain and Portugal to the
princes of the royal family, with the exception

of the heir apparent, the corresponding title of

Infanta being given to the princesses. Since the
fourteenth century the heir apparent to the
throne in Spain has been styled Prince of As-
turias, and the heir apparent in Portugal, until

the separation of Brazil from the mother coun-
try, bore the title of Prince of Brazil.

INFANTE, Jost Miguel (1778-1844). A
South American statesman, born in Santiago de

Chile. He played a prominent part in the Revo-
lution of 1810, was President of the Government
Junta in Chile after 1814. and went on a diplo-

matic mission to the Argentine State in 1817.

His patriotism was unselfish ; he came out
against arbitrary authority, and refused office

when he thought his country in no need of his

services. In 184.3 he declined the position of

Chief Justice of the Supreme Court, offered him
as a mark of the nation's gratitude. He contrib-

uted greatly toward the emancipation of slaves in

Chile and took active part in the establishment

of the common-school system.

INFANTICIDE. The killing of an infant or
newly Imrn child; often in a broader sense, the

killing of an infant, whether entirely born, or in

the act of being born, or of the matured ftetus

in the womb.
As an institution or customary practice in-

fanticide has existed in most savage or semi-

civilized races, and still .survives in many; as

an occasional or abnormal act it has existed in

all times and among all peoples.

Some authorities, as McLennan, have claimed

that the custom has been practically universal

among primitive races; but the researches of

other investigators, as Spencer and Westermarck.
have shown it to have been much less wide-

spread than this. Infanticide as practiced among
early peoples is to be traced ultimately to con-

ditions of hardship attached to the bringing

up of children. Thus amimg the Abipones. where
the women often practice infanticide, the boy
was generally sacrificed; for when a son grew up
it was necessary to buy a wife for him, while

a grown-up daughter would always demand her

price. But this hardship more usually attaches

to the bringing up of female children, and it is

therefore the fenuiles who are usually killed

rather than the males. This is said to lie espp.

eially true of those tribes who are surrounded

by enemies, and who are forced by their mannei

of living to lead a migratory life. The prac-

tice of killing female ehildrep among these peo-

ple often left the primitive hordes with very
few young women, so that they were forced to

prey upon each other for their wives. This by
some has been considered to account for the rise

and growth of exogamy; while others have (with

less reason) attributed infanticide to the custom
of exogamy. In Africa, where the warm cdimate
and the abundance of tropical fruits make the

conditions of existence easy, there are no well-

authenticated cases of the habit of destroying
new-born children.

The natives of two-thirds of the South Sea
Islands practice infanticide probably more ex-

tensively than any other peoples known to his-

tory. The chief reason is probably the fact

that the islands are of very limited extent, and
are as thickly populated as they could be and
support life by the natural products of the .soil.

In parts of Australia it is said that the mother
destroyed all but two boys and one girl, while

in Samoa and other Pacific Islands and in some
parts of Australia the custom is unknown. Gen-
erally speaking, therefore, infanticide is most
commonly observed among races living where the
strug.gle for subsistence is most severe, or where
custom imposes the most burdens upon those
rearing children. The best-known instances of
infanticide are those which existed in various
forms through India, but which are now mostly
suppressed in the territory under the control of

the British Government by a system of compul-
sory reporting of births and deaths and of po-

lice supervisiim in districts suspected of it. It

was practiced among certain of the tribes of lower
caste, as well as among the Rajputs, although
forbidden by the Koran and the Vedas. Among
some tribes it was due to hardship attaching
to the procuring of the means of subsistence,

and among others its origin, or the persistence
of it, was due to artificial hardships attendant
upon child-rearin2. as among the Rajputs, with
whom it was dishonorable for a girl to remain
unmarried, and the necessary expenses of her
marriage were a ruinous burden upon the par-

ents. A similar condition obtains among cer-

tain of the American Indians of the Northwest.
When infanticide has become established as a

custom among a savage race, its practice, like

all practices connected with birth or marriage,
frequently assumes a .sacrificial or religious im-
port, and it is by some considered to be the ex-

planation of the origin of the practice of sacri-

ficing children to the gods, the custom of exog-
amy as above noted, and other rites or ceremo-
nies. So. also the method of killing becomes, in

many eases, a matter of custom, as by easting
into the Ganges in some parts of India (whence
(lie reverence paid to the alligator. which feil u)i(in

the childnen), or poisoning with opium or datura
smeared upon the mother's breast, or by sacrifice

to some god. Where the practice survives as a
sacrifice it is usually the boy child that is killed.

Any change which makes child-rearing less of
a burden tends to decrease or do away with in-

fanticide. It may, however, still be Jiermitted or
survive as a means of disposing of the weak or
defective, as was the case in ancient Greece, where
the killing of weak children was enjoined in the
ideal systems of Aristotle and Plato, and by the
actual laws of Lycurgus and Solon.

Infanticide, as it exists among peoples whose
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laws or customs forbid its practice, is due to spe-

liiil iihiioriMiil cause-.. ;!•. I'xtrniio dcslitiitidii. in-

Banity, abnormal aiitipatliy to the child, fear of

disgrace, etc. The usual cause auiuii^' iiiodeni

civilized nations is the desire on the part of the

mother to escape the shame of illicit childbcar-

in;;, or to eseajje the bunli'n of carinji; for an il-

lejjitiniate child. (See Illegitimacy.) In some
cases, as in Krancc, laws have been passed which
aid the niollu-r in supporting,' her ille^'itimate

child without exposure or undue l>urden: and
these laws are said to have reduced the propor-

tionate lunnber iif infanticides, but to have in-

creased the number of cases of illegitimacy.

The laws of all modern civilized nations treat

infanticide as a crime, but they vary too greatly

to admit of being specifically stated here. Some
of them treat it as a special crime of less grav-

ity than murder, restricting infanticide to the

killing of an infant which is newly born (within

the time limited by the law) ; and others make
no distinction between infanticide and murder,
the question as to when th4' infant was born l>e-

ing immaterial. The latter is the case at the

common law of Kngland and the United States,

where the unlawful killing of a fully horn child

(see BiBTii) is murder, as distinguished from
the killing of an unborn child, which is al)orti<>n.

See .\noUTlo.\.

Consult, for the full discussion of the law as

to infanticide and much of the general history,

the works referred to under Medical Juris-

I'RIHENCE, such as' Taylor, I'rinciplrs niitl I'lac-

lice of Medical Jurisprudence (3d ed,, Phila-

delphia, 1883) ; Manual of Medical Jurisprudence
(12th Anier. ed.. Philadelphia, 1897); Wharton
and Stille, Mnlicul .1 iiiiKjirudnicr ( 4tli .\rnei.

ed., Philadelphia, 1884). For the other aspects

of infanticide, consult : l.ubbock. I'n historic Tiinr

(5th ed., T-ondon, 1889) ; The Origin of Civil-

ization, and the I'rimitive Condition of Man (3d

ed., London, 1874) ; Lecky, .1 Uixtory of Eu-
ropean Morals (3d ed., London, 1877); Wester-

marck. The Uistonj of Marriage (New York,

1891); McLennan, Studies in Ancient History,

dr. (London. |.S7lil ; and. for the history of the

subject in India, consult Browne, Infanticide:

Us Origin. Progress, and Suppression (London,

1857).
"

INFANT PHENOMENON, Tiik. XimttM
Crummies, a character in Dickens's yiclwlas

Xicklebii, the daughter of Vincent Crummies, the

theatrical manager.

INFANTRY ( Kr. infanterie. from Sp. iiifan-

leria. from infante, young person, foot-soldier,

from Lat. infans. infant, from in-, not + fari.

(!k. <t>rivai, phi'iiai, to speak, Skt. bhi'i. to shine).

A term applied to an organized body of men,
trained for rapid c>V(dutions. ami to fiulit always

on foot. It thus stands in contradistinction to

the cavalry, which is primarily for mounted
service in charges on the field of action and in

covering the flanks of an army, or as a screen

or curtain to conceal movements, and as a corps

of observation : the cavalry is also, especially in

the United States service, required at times to

ojierate dismounted. In fetidal times the lords

were considered 'the chivalrj'.' at least by them-

selves, and they ceased to regard the infantry,

which was composed of the poorer people, badly

equipped and armed, in the same high esteem

accorded to it in the earlier wars. Nevertheless
the English infantry armed with the longbow
was recognized as a dangerous antagonist, and
the crossbow, though inferior in accuracy and
quickness, was not to be despised. As regards
other weapons, the spear-hcads of the Crusaders
were barliid and so «ere tile arrows used at

Cr<'c.v and elsewhere, the object being to make
it impossible to extract them without laceration

of the llesh. The sarbacani', a long, hollow tube,

was in use for shoooting poisoned arrows at the

enemy. The spears were of diverse forma, known
as glaives, rocones, partisans, cisarmes, spon-

toons, and halberds, all of which were in use by
the infantry. With such weapons and equippeil

with pilos or helmet, manti'au d'armes, a shoiil

der-protector, cuirass, loinguard. spear, war ham-
mer and sword, bucklir or rondache (shield),

moliility of action was not possible.

The armies of the ancient (ireeks were com-
posed of infantry, and in the Roman armies
cavalry played but a very subordinate part. It

was not till the time of the feuilal system that

cavalrv became the more important force. The
decay of feudalism afTected the cavalry as the

principal fighting force in armies. The victories

by the foot-soldiers of the liberty-loving Swiss
mountaineers over (he .\ustrians at Morgarten
(1315), Sempach ( 138(1) , and Niifels (1.388) in-

creased the esteem in which foot-siddiers were
generally held, and, as will be shown further on,

centuries have established the fact that this arm
of the service is the most essential and most im-

portant factor in war.
The Grecian order of battle, termed the pha-

lanx, was eight to sixteen ranks in depth, either

forming a triangular-shaped wedge, with the

apex to the enemy, or a solid rectangle arranged

in subdivisions, each equivalent to a company
of 120 men. with distances between them equal

to their front. The advantage of this massive

formation was found in weight of impact as an
attacking force, irresistible from its momentum
and in its great resisting power in defense. The
Romans first encountered the famous phalanx

when defeated by Pj-rrhus at the battle of Ilcra-

clea (B.C. 280). The phalanx, as a whole, often

cominised 10.000 to 20,000 men when in order

of battle. These masses were not easily handled,

and were practically without mobility, unable

to work over rough ground or execute changes

of front, or -flanking manoeuvres with necessary

rapidity of action.

The Greek infantryman was equipped with

shield, helnu't, breastplate, and greaves (metal

leggings), sword, battle-axe. and barbed spears

or javelins which were hurled with great force

in close fighting. The bow and arrow were used

in skirmishing well in advance of the main boily.

and before the conflict reached the stage of tie'

hand-to-hand combat. The great strength of the

Roman legion, numbering 4500 men, was prin

cipally in the infantry. It was divided into 1200

hastati (spearmen). 1200 prinriprs (veterans).

1200 vrlites (skirmishers), fiOO pilnni (veteran

reserves), and a small cavalry contingent num-
bering 300 cquites. Later the customary forma-

tion of the phalanx was somewhat improved by

line or IcL'ionarv formations in three lines, but

still retaining the great depth of ten men. This

plan made possible extension of lines and out-

flanking the enemy's front or rapid massive for-
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niatiuiis to meet concentrated onslaught. The
looo'e formation, with intervals of a pace or more
between files, was similar to the extended order
of modern tactics, and in other features con-

nected with the attack, support, reserves, etc.,

we have in our modern system quite closely fol-

lowed llu'ir iileas, omitting the heavy lines. The
front rank of the infantry was fre(|uentl}' armed
willi >pears 21 to 24 feet in lengtli, or lances 18

feet in length; the piliim, an iron-])ointed spear
weighing some 12 pounds, was thrown at close

range, and this attack followed by a rush and
njeli'e with the short, stout, two-edged sword.
The introduction of gunpowder in the fourteenth
tenlury and the invention of the lianil-gun dur-

ing I lie fifteenth century contributed to hasten
the downfall of feudalism by rendering the in-

fantry' soldier equal to the armor-clad knight.
'I'o I'rince -Maurice of Nassau (1507-102.5) is

attributed the sagacious plan of arming half of

his infantry with firearms and improving the

bntt-end of the arquebus, so that it could be
handled more readily and placed against the
chest. Nevertheless, still following the old fash-

ions, he kept his infantry in ten ranks.

Firearms in improved forms for the infantry
gradually came into general use. but for defen-

sive purposes more than halt of the infantry were
still armed with the pike to keep olT the cavalry,

the (irearm as yet not having the bayonet. In
lO.'i.S. at Wittcnweiler. the musketeers of the
Duke of Weimar were able to fire only seven
times between noon and 8 P.M. The further

use of firearms led to the gradual reduction of

armor and depth of formations of the infantry.

JMore radical changes were, however, made dur-

ing the seventeenth century (1630) by Gus-
tavtis .\d(dphus. King of Sweden. Perhaps the
iikinI vital reform instituted arose from greatly

iniprnveil discipline and the improvement in the

equipments, which aimed to lessen the weight
of the nuisket an<l increase the efi'ectiveness of

the infantry. The use of cartridges enabled a
soldier to fire at least twice as rapidly as was
possible when powder, primer, and bullets were
carried in separate ])0uches. Gustavus .\dolphu3

continuecl the heavy phalanx formation with
some modification, his infantry forming si.x

ranks dee]), and when under fire deployed to

form three ranks, following the old Roman
nu'tlKjii of the second line replacing the losses

of the first line: the infantry were in line for-

mations, subdivisions certain distances apart.

The musketeers numbered nearly three-fourths of

G\istavus Adolphus's infantry. The .Sw'edish (U'der

of l)att!e was thus formed on the memorable
fii'Id of laitzen (10.32). The Germans, in this

battle, adhered to the hea\y and deep phalanx
formation. Under Charles IT. (lOOO-S.")) the foot

re;.'iments were armed either with pikes or match-
Ini-ks <M- firelocks, and each soldier also carried

a <\vord: they were later equipjied with the hand-
grenade, whence the name 'Grenadier Guards,"

the equipment being modernized while the name
has been retained.

Few tactical changes followed the death of

Gustavvis .Adolphus, until Frederick the Great
(1740 SO) revived interest both in arms and
onjanization by many reforms and corrections of

military errors. The infantry, his main strength

and dependence, was formed in three ranks, en-

abling every man to fire. The army was ar-

ranged in two lines, omitting, however, all skir-

mishers and reserves. The limited range of their
firearms brought the troops into closer personal
contact than occurs nowadays. The victories
of Frederick the Great in the War of the Aus-
trian Succession (1740-48) and the Seven Years'
War (1750-03) placed Prussia preeminent among
the military powers of Europe. The heavy for-

mations so long continued, now gave way as
cannon were brought into use and great masses
of artillery concentrated to crush the enemy.
The column formation, practically the same thing
except that the lines were composed of two or
throe files, with lessened front and greater num-
ber of lines, continued down to very recent years;
and to-day the formation in mass, either line or
column, has been abandoned for the extended-
order system.

Infantry constitutes the principal tactical and
administrative body of the army and the basic

foimdation for the projHjrtion of all other arms.
and it can be more rapidly trained and mobilized

than either cavalry or artillery. It is in the

infantry that the principle of expansion finds its

widest application. In determining the organiza-

tion of the line of the arm}' it is given the great-

est preponderance. In the armies of Great
Britain the proportion is: infantry. 141.002; all

other arms, cavalry, artillery, engineers, etc..

87,000; and in the Indian Army—infantry, 100,

-

000; all other arms, 23.000. ' The proportion-

ate loss of the several important arms of the

service during the Franco-Prussian War was
given, for the German Army, as: infantry, 17.0

per cent. ; cavalry. 6.3 per cent. ; artillery, G.o

per cent.

Infantry Battle Formations, Tactical dis-

positions have materially changed from time
to time as rified guns and breech-loaders have
developed rapidity and precision of fire, while
the fiatter trajectory of a projectile, moving
ali7iost horizontally instead of with high curva-

ture, increases the danger space to within 2000
yards' range. The decisive firing usually begins

at about 000 yards. The plan now in general
tise for infantry—alternate rushes by sections,

platoons, or companies—has been found best

adapted to attack, such rushes usiially being
limited to fifty yards, but under war conditions

governed by strength and accuracy of the enemy's
lire and the cover furnished by the terrain, and
exceeding this only when the ground offers more
favorable position. The men between such rushes
kneel, lie down, or get under cover of some suit-

able object, this protection being considered of

more importance than precise distance or regu-

larity of alignment. This is the system termed
'extended order,' or perhaps better expressed as

individual or dispersed order; it is a regulated

dis<n'der. The term 'loose order' should not,

however, be used, as leading to possible mis-

construction : it merely means the no longer

close form:ition, leaving to each soldier some
latitude of action. Each man has intervals from
his next file of 35 or 45 inches in single ranks,

sttpporled by similar lines of supports and
I'eserves.

This system requires thorough discipline and
alertness in observing surrounding conditions.

The spaces between ranks and lines of supports

are necessarily elastic, and permit of freer indi-

vidual action, with (he least possible losses in

advancing to the attack in face of a nnirderous

fire from ihf repeating rifles. The zone of the
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infantry fire conwnenii's with uniiimcd (iiin;; at

extreme range of 2000 yards; tlie aimed tire be-

ginning to tell at 1000 yards, and at midrango,

1100 to aoo yard.s, tlie infantry lines advancing l>y

alternate rushes, the lire should he very elleclive;

ra|iid lire is used at ranges of less than 300 yards.

The nnainu'd lire causi'S many losses, but the

heavy losses which check advancing troops are

caused by the aimed lire. (See 'I'AC-ncs, JllU-

T.tRY.) The e.vtcndid order had its inception in

the War of the Kevolution. and has of late years

U'conic general in application in the I nited

States and all Kurojiean armies.

In the army of the I'nited States the service

is voluntary, and the term of enlistment is three

years. The infantry organiz;ition consists of

thirty regiments of twelve companies each, di-

vided into three battalions. The enlisted force

of two of these regiments, the Twenty-fourth

and Twenty-tifth, are colored men. Peace

strength of com|ianies, .3 ollicers and Go rank

and tile, which may be increased by the Presi-

dent by addition of 85 enlisted men per com-

pany. \ regiment in Porto Hico and battalions

ill "the Philippines not exceeding 12.000 men,

of native trooi>s, with United States olficers,

constitute a probationary or provisional force.

The National tiuards of the various States, in

which enlistment is also voluntary, represent

all classes, and are generally well drilled and
equipped, forming an excellent line of reserves.

Congress determines upon the strength of the

army, and has subjected it to radical augmen-

tation and similar reduction. At the beginning

of the Civil War tlie regular infantry numlicred

about 8000 men; during that war. lasting from

I8(il to 180.5, the army toward the dose, includ-

ing regulars and volunteers of all arms, aggre-

gated over 1.0(10.000 soldiers. In IStili, 45 regi-

ments of regulars (infantry) were organized, and

in ISCn reduced to 25 regiments. Appointments

of ollicers are made: (1) from graduates of

the Military Academy; (2) from the ranks after

two years' "service, subject to rigid educational

examination and antecedents; (."5) from civil

life, if vacancies still exi-t. Arms.—Krag-.Iilr-

gcnsen and improved Springfield magazine, modi-

fieil calibre .30; knife-bayonet, 10.32 pounds;

bullet, cuproniekeled steel, 220 grains: Peyton

powder, 43 grains; weight of cartridge loaded,

413 grains. Equipment.—Knapsack with cloth-

ing (though seldom carried by the soldier),

haversack for rations with meat-can. knife, fork,

and spoon: canteen of tin. felt covered, for water;

blanket rolled in piece of shelter-tent, anil car-

ried across the shoulder; cartridges. 80. in woven
waist-belt, and usually "0 additional in pockets

of coat. The .Ifarch.—Length of pace 30 inches,

120 paces per minute: double time, leu'.'th of

pace 3f! inches, 180 paces per minute; 15 to 20

miles per day. Statistics regarding the armies

of foreign countries may be found under .\rmie.s.

Consult: The Uiiiterl St'iles Infanlnj Drill

ReffHlatinn.i (Xew York, ISltl); .Terrain, .-irmies

of the World (London. ISOO) : Powell. Ci/.s/om.?

of the f^rrrire (Kansas City. 1002) : and the vari-

ous publications of the War Department, includ-

ing Colonial .Xrmt/ fyy.ilnmn (Washington. 1001) ;

Ifote.-i on Orijnniznlinn (Washington. 18S6) : Re-

jtortx of the flerretani of 'War (Washington, an-

nually). Reference shouhl be made to the article

on Tacttcs. MlUTART, for a full discussion of

infantry tactics, and also to the article Army

Orga.mzatiox. The function of infantry in ad-

vance guard, outpost, and other work will be

found discussed under the appropriate titles. See

also the article Armies.

INFANTS, Kekoi.no of. The proper food for

an infant is naturally its mother's milk. If for

any reason, such as absence of milk in the moth-

er's breasts, disease or death of the mother, it

Ixcouies necessary to look elsewhere for nourish-

ment, a wet nurse should be jirocured for the

child. If this is impossible or ini|iraclicalile, a

substitute must be found for breast-milk. Cow's

milk is the most available substitute. Average
human milk contains from 3.5 to 4 per cent, of

fat. 1.5 per cent, of proteids, and 7 [M-r cent, of

sugar. .Average cow's milk has 4 |x>r cent, of fat,

4 per cent, of proteids, and 4 jx-r cent, of sugar, in

Kiund numbers. Cow's milk in which the rela-

tive proportions of the^e ingredients is so

changed that they correspond in amount to the

same ingredients of human milk is called "modi-

tied niiik.' Various formuhe are prepiired for

various ages of bottle-fed children, and these

must lie altered to suit the digestive powers of

each indiviilual infant. For the first three days

:ifter hirlh the colostium in the mother's brea-^ls,

if available, is drawn by the child, and besides

this a little sugar-waterOf ',i pe"" ''^"1- strength

is given. From the fourth d.iy a weak milk mi.x-

ture should be given, containing 1 per cent, of

fat, 0.4 of proteid, and 4.5 of sugar. On the tenth

day this is increased to 1.5 per cent, of fat, 0.7

of "proteid, and 5 of sugar. A grailual increase in

the strength of the milk mixture is made till

when the child is six months ohl it will receive 3

to 3.5 per cent, of fat, 1 to 1.5 of jirotcid, and 7

of sugar. The weight of the child is ascertained

every two or ihree days, and its fipcal passages

are inspected daily for evitlences of indigestion,

and hence reasons for varying the ingredients of

the milk mixture. At first, one pint of the modi-

fied milk is divided accurately into 10 part-,, luid

one part is given to the child every two hours

except during the middle of the night. Later, a

larger supply is necessary, and the intervals be-

tween the feedings arc leni.'thcncd to three hours.

In most cities the average milk in the shops

is so unreliable that it must lie sterilized to lie

safe, thougii the prowss renders it less digestible.

Sterilization of milk is done by heating it to

212° V. and keeping it at this temperature for

half an hour. Pasteurized milk is heated to 107°

F. for iialf an hour. During hot weather if is

important that all milk fed to infants be treated

by either of these processes. In certain condi-

tions of indigestion it may be necessary to rest

the stomach from its attempt to digest the pro-

teid, and barley water is substituted for milk,

liarlev water, made of the strength of two tea-

sjioonfuls of barley to the pint of water, contains

about 0.7 fier cent, of fat. 3 of proteid, and 2

of carbohydrates. Overfed children are always

unhealthy, and sufTer from colic, diarrhiea. and

vomitins. In such a ease barley water or simple

water may be the best food for twenty-four

hours, and a specially modified milk adapted to

its use thereafter. M.iny prepared infant foods

are on the market. .Some suit certain children;

some cause di^tressinir indisestion. and endanger

the lives of other children. The physician or

experienced child's nurse must be the jiidse of

the ii.se of such foods. Consult: .Tacobi. Jnfnnt

Ihet (.3d ed.. New York, 1875) ; Holt. Diseases
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of Infancy and Childhood (New York, 1900) ;

Fischer, Infant Fcediny in Health and in Disease
(Pliilailcliiiiia. llWlj. See Fooo; illLK.

INFANT SCHOOL. An educational, or rath-

er charitable institution, wliieh sprang up dur-
ing the latter part of tlie eighteenth and early
part of the nineteenth century, at first on the

Continent, and later in (iroat Britain, and in the

United States. Tlie object was to care for

neglected children of early age, especially those
of factorj' women, who were left with few physi-

cal comforts and no moral oversight. Such chil-

dren were gathered together during the day,
and, in order to render their care less irksome,
tl.ey were taught to march, to perform simple
gjninastic exercises, to sing simple songs, to re-

peat the multiplication t«ibles, names of the days
of the week, and similar things, and in later

years -Tt some places to read and sew. The edu-
cational purpose was purely secondary, at least

until the influence of the I'estalozzian ideas pre-

vailed in the second (juarter of the nineteenth
century. There is no historic connection with the
origin of the kindergarten (q.v. ).

The first infant school was founded in 17S0 by
Oberlin (q.v.), the pastor of Walbach in France.
He appointed women in his own parish to as-

semble the children between the ages of two and
six and to interest them, by conversation, in pic-

tures, maps, sewing, etc. In Great Britain the
first infant schofd was due to Robert Owen,
opened in connection with his communistic es-

tablishment at Lanark. Scotland. In 1827 the
Glasgow Normal Seminary was founded by David
Stowe to carrj' out this idea of the infant school.

In 1819 a similar school was established in London
in charge of \Vilderspin. under the patronage of

such men as .lames Mill, Zachary Macaulay. and
Lord Brougham. Other schools soon followed, and
in 18.30 this movement was unified in the forma-
tion of the •Home and Colonial Infant School So-

ciety," which contributed more than any other
instrumentality to the extension of the infant
school by training teachers and instituting model
schools. Up to this time the movement had suc-

ceeded by keeping distinct the processes of train-

ing and instruction, and by not attempting any
educational work of the latter character. The
society was the outgrowth of the influence of the
^tayos, brother and sister, one of whom had
been a student of Pestalozzi at Yverdon. There-
after the work of the infant school was to in-

clude instruction after the I'estalozzian methods.
T'nder the educational grants of Parliament,
many infant schools were established, and espe-

cially since the Royal Commission of 185S-6I
tl ey may be considered as a component part of

the British school system. In Continental Ku-
rope it is the kindergarten built upon Froebc-
lijin lines that is very generally established. In
France, however, the public cn'che. which is for

children of two and three years of a<je. is vei-y

general. The fcolc enfaniinc for children of four
and five years of age is a kindergarten. Such
schools, as distinct parts of school systems, will

be described under the title Nation.\l Ent'CA-
TTON, Systkms of. The tenn infant school is or-

dinarily restricted to the type of charity-grant
schools of Fncrland. In the United States the
first infant school was established in Boston, in

1826, under .\. B. .\Icott. While this school
was a marked success, and there were numerous
similar attempts in v,arious other .American

cities, there was no great demand for such in-

stitutions in a population not primarily urban
and engaged in manufacture. Similar needs were
met by the Sunday-school, and, before there
arose any great need for the charity infant
school, by elementary public schools with free
tuition.

Consult: Gill, Systems of Education (Boston,
18S7) ; article on '"Young Children, Education
of," in Sonnenschein's ('yclopceiHn of Ediintlion
(London, 1889); Wilderspin, Infant System
I
Limdon, 1840); id., Education of the Young

(Loudon, 1840) ; Gregory, Elementary Education
(London, 189.5). See. also, Ivixdergarte.n ; Na-
tional Kdicatiox, Systems ok.

INFECTION (Lat. infectio, a dyeing, from
in/iccrc, to dye, mix, from in, in -f- favtre, to
make). The condition i)roduced by the entrance
into and multiplication within the "body of patho-
genic micro-organisms, whether bacteria or pro-
tozoa. Every infectious disease has its infectious
element. I'liis element may be propagated bj'

contagion from particles carried by the air, as
where the virus of the disease clings to scales

of epidermis in scarlet fever or smallpox; it

may be propagated by contagion from fa'cal mat-
ter, in which the virus is discharged, as in

typhoid fever or cholera. \\'hetber micro-organ-
isms can be transmitted after elimination in the
breath is yet uncertain. Probably they can be
detached from mucous surfaces by the currents
of the breath, freed by expulsive coughing. The
mode of elimination of the virus from the body
decides whether the disease lie contagious or not.

The significance of the question of the reproduc-
tion of infectious micro-organisms outside of the
body is great. Drinking-water may be contami-
nated with tii-phoid-fcver germs; milk may be
contaminated with pus germs. The virus of

some diseases may be carried by the air,

as in the case of pulverized sputa of tuber-
cular patients. Probably the virus of yel-

low fever may be conveye<l through the atmos-
phere. Actual cont.act with the agents of infec-

tion, however, constitutes the chief means of in-

fection. Predisposition plays a secomiary part as
a factor in such causation. Race influences sus-

ceptibility to disease. The size of the do.sage

rf bacteria is important, a large injection pro-

ducing disease where immunity to small doses
exists.

.\uto-infeetion occurs where, in a parturient
woman, for example, septicfemia occurs as a re-

sult of infection of the uterus w'ith pathogenic
germs which have gained entrance into the va-

gina. See Immtmtv: Coxt.vciox.

INFECTIOUS DISEASE. A disease which
is communicated by means of bacteria or proto-

;;oa which enter the body. A contagious disease
is propagated by means of virus carried from
person to person upon mucus from the mouth
or respiratory tract, upon scales from the skin,

etc. Contagious diseases include measles, small-

pox, scarlet fever, tuberculosis, etc. On the other
hand, typhoid fever and cholera are not con-
tagions. Tlipv ,-,re transmitted throui;h tlip use
of drinking-water or food containing tlic germs
of each disease. .\W the diseases mentioned are
infectious, including those of the contagious
class. See Tnfecttox.

INFEFTMENT AND SASINE. A Scotch
law term, corrupted from the "feofTmcnt' and
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'tfisiii' of the foiulul law of England, and em-
ployt'il to denote tlio formal act wlicroliy tlit

title to land was eunvejed. It consisted in tlie

symbolical transfer of possession by handing
over a twig or clod of earth in token of the land
conveyed. The instrument of sasine was the

notarial instrument embodying the fact of in-

ieftincnt. But now the necessity of a separate
formality is luiiicci ssary. it being sullicicnt to

register a conveyance in the register <if .sasines

in .Scotland. In Kngland there is no similar
register for deeils. and the title is complete when
the conveyance is e.vecutcd and delivered to the
purchaser. In .Scollanil an infeftment in security

is a temporary infeftment to secure payment of

some debt, and an iiifcflmvnt of relief is a similar

security to relieve a surety or bondsman.

INFEOFFMENT, in-fef'incnt. .See Feokk-
.MK.N 1.

INFERENCE (ML. iiifereiitia, inference, from
Lat. iiiferrc. tu infer, from in. in + ferrc, to

bear). In logic the process of so coiirdinating

and systematizing one's knowledge that new
knowledge is thereby gained. Inference may bi!

induction or deduction. See IxniCTiox; De-
nrCTiox.

INFER'NO, liiE. 8<e D.wte Aliciiieri.

INFINITE (l.at. in/initiis. boundless, from
in-, not + finitiis. bounded, from finirc. to bound,
from finis, bound, from finderr. to cleave: con-
nected with Skt. }>hi(l. to split, Goth, bcitan,

OHG. hi:zan, (!er. bcissen. AS. hilati, ICng. bile).

In philosophy, a term used in various senses,

while at the same time there has been much dis-

cussion as to the reality of any object denoted
by the term. The extended objects of our ordi-

nary perception do not occupy all the span ot

our field of vision. They have outlines which
mark off their area from circumjacent space.

And so with temporal magnitudes. Objects last

for a longer or shorter period, before which they
were not experienced and after which they are
no longer experienced. Their duration is finite,

because set ofl' by limits—i.e. by their initial

and final moments. Intensive magnitudes also are
conceived by analogj- as finite. Thus I hear a

sound which is followed by a louder one. In this

case the less is not marked ofT from the greater

by limits. It is not a part of the greater, al-

though it may be that the space traversed by the
vibrations of the air which cause the softer sound
is part of the space traversed by the vibrations

which ca<ise the louder sound. Whatever may
be the reason that makes us use in the case of

these so-called intensive magnitudes the same
(erminolog;\' (e.;;. greater and less), there is no
doubt that we do so speak of a 'finite' intensity

whenever we conceive of a greater intensity as
possible, although here the less is not included
in the greater, and tlierefore it is not marked ofT

or limited Avithin the compass of the greater.

It is important to keep this distinction in mind,
for corresponding to this distinction we have
two senses at least of the word 'finite.' and of

course as many possible senses of the word
'infinite.' (1) The infinite is that which is not
an ext<>nded or endurinir part of some larger ex-

tension or duration. Now. if this be the mean-
ing of infinite, we may say there are possible

two kinds of infinites— (a) those which, though
spatial or temporal, are not parts of larger spa-

tial and temporal wholes, and (b) those which

are not spatial or temporal at all. The only pos-

sible candidates for inclusion under (a) arc
'infinite space,' and 'infinite time,' and 'infinite

number.' Under (b) would fall all intensive

qualities. For instance, the loudness of any
auditory sensation would be inlinite in this sensi-,

although the iluration of the sensation and the

distance at which the sound is heard are both
finite.

(2) The infinite is that which, having in-

tensity, exceeds in intensity everything else. An
infinite sound in tliis sense would be a sound
which had a loudness sur|)assing that of all other
actual or possible sounds. Inlinite heat would be
a heat-temperature .sensation surpassing in inten-

sity all other actual or possible sensations of

like sort ; and so with the alfections and the

emotions. Xow, with given conditions— i.e. a
certain .sentient and alfective organism in a

given state—there is something that corresponds
to this dcfinilion. .V sound of a certain di'linitc

degriH' of loudn<'ss is the loudest sound a par-

ticular sentient being can hear. .\ greater wave-
length of air could not be heard. But no one
seems dispo.sed to call such a sound one of in-

finite loudne-ss. Again, we can 'bear' pain up
to a certain point, dilTering in difTerent indi-

viduals. Beyond that point we become insensil)le.

(3) Still another s<'nse of the infinite is

the unconditioned. Kverything that ap|)cars in

experience is conditioned ; it is what it is be-

cause other things are what they are; but in

contrast to these conditioned realities some phi-

losophers of almost all ages have believed in a

reality lying behind experience and having a
self-subsistent character not defined by any quali-

ties that appear in experience. Herbert S]>cncer'3

(q.v.) unknowable is an infinite of tliis char-

acter. .Such an infinite is sometimes calhd an
abstract infinitt—abstract because without any
definite positive quality, and because considered

to have its essential lieing in separation from
the concrete worhl we know.

(4) .Still another meaning of the infinite is

(he unattainable limit of an unending process of

construction. This is well illustrated in the view
taken by some idealists that time and space arc

constructed in the act of thinking them. This
construction is conceived, not as complete, but
as having no limit to the |)ossil)ility of its con-

tinuance. Infinite space is thus the unattainable

result of the unending process of constructing

space. It is the fact that you can never come
to the end of possible space construction. One
species of the mathematical infinite .seems to

fall under tiiis head. Thus, in the improper

fraction i. as the value of x decreases by one-
X

half the value of the fraction is doubled. If the

decrease is continued without end. the fraction

is conceived as approaching infinity. Here again
infinity is the imattainahle result of the imend-
ing process of halving the denominator. This

infinite differs from the infinite of space and time

considered under (a) in that space and time

are often regarded as existing apart from any
construction on oiir part, while the former is con-

sidered simply as the algebraic expression of the

fact that our construction can continue withotit

end. It is not considered as an a<tual reality,

but as an unattainable ideal, while infinite space

and infinite time are by some realists considered

to be actual facts.
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(3) Infinite in another sense is any member

of an all-inclusive system of reciprocally deter-
mining members. Thus, according to Hegel, all

reality is infinite. Hegel justifies the use of the
term by pointing out tliat in a true system any
member in being determined by the other meni-
liers is really self-determined, because its sys-

tematic relation to the other members is an in-

tegral constituent of its own nature. These other
members exercise no foreign conipulsiun upon
it to make it what it is. They determine it only
because it is part of its own being to be so deter-
mined. They do not set limits to it which it

may not pass, but they give it opportunity to be
itself. To take one of the apparently most re-

fractory instances, the billiard-ball is not infinite

in sense la, because though spatial its place is

only a part of a larger space from which it is

marked off by definite boundaries. But the ball

is something more than so much space. It is

an object that undergoes various changes under
certain conditions—e.g. when struck it rolls.

This dependence of its changes upon the action
of other objects is often considered another evi-

dence of its finitude. But it must be remembered
that it is only because it is the nature of the
ball to roll when struck that it rolls at all. In
rolling it does not succumb to external force, but
it acts its own part. Though determined, it is

self-determined. Though compelled, it is free.

This free, self-determined nature of every nieni-

Ix'r of any free system is what Hegel calls infi-

nite. He considers the term infinite appropriate
because the systematic conditions which deter-
mine the ball's action do not limit it in the
sense of repressing its spontaneous tendency to
act out its own nature. They simply give it a
chance to show one side of its nature in a cer-

tain definite movement. There is no reason why
the term infinite should not be employed in this

case. But there is every reason to remember that
this sort of infinitude is thoroughlj' compatible
with finitude in another sense—e.g. spatial.

When Hegel says that the finite is essentially

infinite, he means that that which is conditioned
I heslimmt) is conditioned because it is its

^pry nature to act in response to these condi-
tions; that condition is not restraint {Schranke)
of an inherent tendency by an external limit

(flrcnze). A reader in philosophy must keep
him-^elf always on the alert to detect the various
meanings of the word infinite, and then he will

be able to understand many paradoxes that at

first appear to be illogical contradictions. Wheth-
er the infinite really exists depends on the kind
of infinite you mean. The existence of infinite

\n is discussed elsewhere (see XrMBER; Space;
Time) ; infinites \h. 2 in at least certain eases,

and 5 are unquestionable. Infinite .S is, if it

does exist, imknowablc. and there is not the

sliffhtest reason to assert its existence. Infinite

4 does not exist at any particular time from the

very nature of the case, because it is an unattain-
able ideal. The infinite process is real at least

in the case of time in the sense that the flow

of time never ceases; but at no moment has it

completed its unending course, and in this sense

infinite time does not now exist, nor ever has
existed, nor ever will. But when the present

tense is used, not specifically, but universally,

it is then true that there is infinite time. Any
further treatment of the question of infinity

would be out of place here.

Consult: Royce, The World and the Individual,
vol. i., supplementary essay (New York, 1900) ;

Bradley, Appearance and Reality (2d cd., Lon-
don, 1897); Couturat, De Vinfini mathimatique
(Paris, 1896) ; Bosanquet, Logic (Oxford, 1888) ;

Bolzano, Paradoxien des Vnendlichen (Leipzig,
1851); Hegel. Wissenschaft der Logih (Berlin,

1841); J. Cohn, Geschichte des Unendlichkeits-
problems im abendliindischen Denken bis Kant
(Leipzig, 1896).

INFINITE SERIES. See Series.

INFINITY AND THE INFINITESIMAL
(Lat. infinitas, from infinitus, boundless). A
number conceived to be greater than any a.ssign-

able number, however great, is called an infinite

number. The symbol a, meaning indefinitely

great, cannot be used in operations as a finite

number ; e.g. at; — od is not necessarily zero, and

^ is not necessarily 1. A number that varies

and becomes and remains smaller in absolute
value than any assignable number, however small,

is called an infinitesimal numt)cr. The use ot

the symbol is also limited; e.g. — h not

necessarily 1. (See Fbactioxs. ) In modern
geometry the notion of infinite points and in-

finite lines has led to great generalization, and
supplied the condition for continuity (q.v.) of
many relations; e.g. for the statement. "Two co-

planar lines are concurrent or parallel." may be
substituted, "Two co-planar lines are concurrent
in a finite or an infinite point." In modern anal-
ysis the infinitesimal has played an important
role. From the time of Kepler mathematicians
have struggled with the infinitesimal, especially

as employed in the differential calculus, and
some, notably Lagrange, have tried to avoid its

use entirely. But through the efforts of Le-
gcndre. Gauss. Carnot, and especially Cauchy.
the meaning of the propositions concerning in-

finitesimals has been established, and a safe
foundation for the differential calculus has been
laid. See the article Calculus.

INFIRMARY. See Hospital; Dispessaby.

INFLAMMATION (Lat. inftammatio, from
inflammare, to set on fire, from in, in + flamma.
flame; connected with flagrare. Gk. (pXiyctv, phle-
gein, to blaze, Skt. bhraj, to be bright). .\ mor-
bid condition characterized by altered function
of the elements of the tissue involved, changes
in circulation, derangement of local nutrition,

and generally an exudation infiltrating the tis-

sues affected. It is a process of extreme com-
plexity, presenting variations depending upon
the exciting cause and upon the kind of tissue in

which it occurs. It is therefore impossible to

define it satisfactorily. The most obvious .symp-

toms or phenomena of inflammation, when it at-

tacks an external or visible part, are pain, red-

ness, heat, and swelling, together with altered

function. The general characters of the process
will be best understood by an assumed case. If

a healthy man has a splinter of wood or any
other foreign body imbedded in any fleshy part,

he begins to experience pain at the part, and
this is soon succeeded by redness of the skin, a

firm and extremely tender swelling at and
around the spot, and a sense of abnormal heat.

These purely local symptoms are succeeded, if

the inflammation reaches a certain degree of in-

tensity, by a general derangement of the vascular
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and nervous systems, to whic-h various names,
such lis (.'oustitutioual disturbance, symptcjuiiitiv

or inlliinuiiatury fever, pyrexia, etc., Iiiivc beeu
applied. It' the foreign hody is extnuted. the

prohiibility is thnt all these syiiiptnins will f.'riulu-

ully abate, until the part at len;L:th regains its

natural appearance and sensations. It, linwever,

the cause of irritation is not removed, or if the
intensity of the morbid process exceed a certain

point, the followiii;,' phenomena cKcur: The swell-

ing assumes a more pnijcctinji; or pointed fonn,
the part becomes softer, and the skin at ils

centre, which is usually the most ]irojectinj,' part,

becomes whiter. There is a sensation of throb-

bing pain, and if the skin be not divided with a
knife it linally breaks, and a yellow, oream-Iike

lluid, known as pus (q.v. ), escapes, after which
the symptoms rapidly abate. This process is

known as Kuppiirdlion.

If the oritdnal injury was very .severe and the

inllanunation intense, there may be actual ileath

of the part all'ccted. In that case, the red cohir

of the skin becomes p\nple or f;reenishblack, the

pain ceases, and the part becomes dead and
putrid. This is morli/iciilion. I'nder favorable

circumstances this dead part, which is called a
slouiih, spontaneously separates from the adj.a-

cent livinj; parts by a process known as ulcera-

tion, and the cavity wliich is thus formed grad-
ually tills up and heals. '

The pain may vary from mere discomfort to

intense agony. There is usually most |)ain in

those parts in whicli the tensicm produced by the

swelling is the greatest, as under the periosteum,

or beneath serous or fibrous membranes, etc.

The pain occurring in inllammation is always
aggravated by pressure, and by this means tlie

physician can often distinguish between inllam-

matory and non-inllammatory disorders. The
heat is seldom so much increased as the sensa-

tions of the patient would lead him to believe;

it does not rise above the ma.ximum heat of the

blood in the interior of the body. This inere.ise

of heat depemls upon the increased How of ar-

terial (or highly oxidized
I

blood to the part.

Tlie redness depends upon there being more blood

than usual in the vessels of the atTei'ted part.

The xicrlliiiii depends in part upon the distention

of the blood-vessf Is and upon the pres<'nce of

various lluids. such as blood-serum and pns, in

the tissue of the alfected part.

For the study of the details of the inflamma-
tory process and of the sequence of the changes
which take place, it is most satisfactory to ob-

serve their progress in living tissues. If the

inesenterj' of a frog whose nuiseiilar system has
Iwen paralyzed by curare be exposed to the air,

this unaccustomed exposure starts inflammatory
changes which can be observcil under the micro-

scope. There is first seen to he an increase in

the rate of Idond-flow through the capillaries;

then the capillaries become somewhat dilated,

and the blood-current becomes slower than nor-

mal. White blooilcclls accumulate aloiisj the
capillary walls, and at various points stop and
attach themselves to the endothelial cells. If

these white Idooil-cells he watched carefullv.

some of them may he seen to pass throuch the

cement substance hetween the endothelial cells,

and in this way pass out into the surrounding
tissues. Pome fluid is al«o seen to .Tccumnlate

in the tissues, this fluid havintr evidentlv come
from the fluid elements of the Mood. .\lso red

bloodeells in greater or less numbers may pass,
out of the vessels and be found in the surround-
ing tissues. These elcitients which leave the
vessels and ai-cuniulate in the tissues during the
inllammatory pro<ess are called "exudates.' I heir

|)ussage from the vessels into the tissues is known
as 'exudation.' and this form of inflanunation is

often designated "exudative inllanunation.' The
passage of the blootl-corpusclcs out into the tis-

sues is called "emigration' or "iliapeilesis." The
scrum of exudation contains the librinforming
elements of the blood, and so may lead to the
formation of more or less tibrin in the tissues.

The white blood-cells die and disintegrate (as
they are especially prone to do in the presence
of certain forms .jf bacteria), and form with the
serum the thick, opaque, yellowish lluid that is

known as 'pus,* the dead white blood-cells being
the pus-cells. .According to the way in whicli

the elements of the exudate are asso<'iated ami
their relative proportion, the inllamirialion is

known as serous, serofibrinous, seropunilcnt. or
purulent. When red cells are jiresent in uiuisual

numl)ers, the inllanunation is designated 'hem-
orrhagic' inllammation. Such an inllanunation
as that described in the frog's mesentery may
subside on the removal of the exciting cau.sc.

The serum is reabsorbed into the blood-vessel

-

or Ivmphaties. the living blood cidls find their

way ba<lc into the circulation, while those that

are di-ad disintegrate and are absorbed. This
process is known as 'resolution.' The character

of an inllanunation is largely modified by the
nature of the tissue in which it occurs. Thus,
when an inilanunatiim occurs in dense fibrous tis

sue there is little chance for much distention, ami
the amount of exudate is .limited bv pressure.

In tissues of looser texture the amount of exu-

date is apt (o l)e larger. Mucous surfaces such
as those lining the gastro-intestinal canal, the
respiratory tract, and the genito-urinarv tract

react to the infiammatory process by at first a

decrea.se in the anmunt of mucus, fullowini;

whicli there is a marked increa.se of mucous se

cretion. This being in many ea.ses the dominant
feature, the inllammation is designated 'mucous'
or 'catarrhal' indummation. t)n serous surface^

such as the pleura, peritoneum, and pericardium
the seio-fihrinous exudate often leads to an ag
glutiiiatiou of the opposing surfaces nn<l the

formation of adhcsinns. These adhesions bind

the surfaces together and materially interfere

with the natural free motion of the parts. Such
a condition obtains in the so-called 'fibrinous'

form of pleurisv. It is very common after in-

flammations of the pelvic organs in the female
and after appendicitis. These adhesions ma.v
become organized by the development of blood-

vessels in them, and so become converted into

actual living tissue. In abilominal operations,

extensive adhesions resulting from pn^sent or

previous inflammatory processes and i)inding to-

gether the different viscera often offer the most
diflicult problem with which the surgeon is con-

fronted. In inllammation of the iris the pupil

ma.v he rendered irregular or immovable, or mav
he even closed up by the formation of adhesions.

In endocarditis, or inflammation of the mem-
hrane lining the heart, fibrin may tie deposited

in wartlike masses upon the valves, thus inter-

fering with their functions and causing some
of the worst forms of cardiac disease. See
TTkmit. Diseases ok.
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During the progress of an inflammation, when

minute particles of foreign substances arc pres-
ent in the tissues, or where there is decomposi-
tion of tissue elements, certain cells, derived
probably mainly from the white blood-cells, make
their apjjcarance. These cells are known as
'phagocytes,' and have the power of taking up
these particles of foreign matter or of disinte-

gi'ated tissues, and either digesting them or
carrying them off for deposit at other points.

The healing of wounds is, in a pathological
sense, an inllannnatory process. If after a clean-
cut wound through tissues which have little vas-
cularity, the sides of the wound be closely ap-
proximated, there is a little oozing of serum
which sticks the cut surfaces together, some of
the more injured cells die and disintegrate, while
of those which remain intact some proliferate
and cross the line of the wound, new connective-
tissue fibres are formed, and the whole becomes
firmly united. Such healing is known as healing
by first intention. If the injury to the tissues
is greater, or if the wound is left open, healing
takes jilaie in a manner essentially the same
as just described, but somewhat more elaborate.
Scrum is poured out upon the surface of the
wound and intermingled with the serum are
led and white blood-cells. If bacteria are present
pus is formed. After a varying length of time
minute red points begin to stud the svirfaee.

These are known as granulations. Each granula-
tion consists of loops of minute capillaries sur-
rounded by newly formed connective-tissue cells.

This tissue is called graniilation tissue, and its

new thin-walled vessels allow it to bleed easily.
Over this granulation tissue—if the wound be
not too large—the skin slowly extends by growth
from the edges of the wound, imtil eomplete re-
pair takes place. Such healing is knoA\Ti as
healing by granulation or healing by second
intention. In some eases the growth of new
blond vessels is in excess of the production of the
connective tissue, and the tufts of now and
easily bleeding vessels project above the surface
of the wound, Tliese are known as exuberant
granulations, or 'proud flesh.' Young granula-
tion tissue is composed almost entirely of small
round or oval connective-tissue cells and blood-
vessels, the intercellular substance being very
small in amount. As the tissue becomes older
the connective-tissue fibres appear, the cells be-
come fewer and more like adult connective-tissue-
cells. Finally the cells may almost entirely
disappear, leaving dense white fibrous tissue, to
which the temi 'cicatrix,' 'cicatricial tissue,' or
'sear tissu/ is applied.

Under certain conditions, whether due to
increased nutrition of the parts or to some
little-imderstood factor we do not know, there
occurs an active increase in the connective-tissue
elements of some of the organs of the body. Tliis

is known as productive inflammation. This pro-
duction or new connective or interstitial tissue
may be slight in amount. It may. on the con-
trary, he quite extensive. Its proliferation is

always at the expense of the parenchyma or
functi<mating elements of the organ, and often
results in cor.<iderable destruction of the latter.

Xot easilv dill'erentiated from this productive
inflammntion is the process known as replace-
ment connective-tissue hyperplasia, in which the
formation of new tissue is secondarv to decenera-

tion of the parenchyma and for the purpose of
its replacement.
The significance of the inflammatory process

and the relation which it bears to the normal
physiological activities of the body are matters
of extreme importance. If we exclude bacterial
infection with the formation of pus and the pro-
duction of large amounts of fibrin, which occurs
in some cases—in other words, if we take such
an example of inflanunation as we studied in
the exposed frog's mesenterj-—we note that all
the phenomena observed are but exaggerations
of ntirnial physiological processes. Thus in nor-
mal physiological activity the relations existing
between the blood inside the capillaries and the
tissues outside are extremely intinuite, and
serum and white blood-cells, with probably some
led blood-cells, have more or less free access to
the tissues. The action of phagocytes also oc-
curs as a normal physiological process. We have
referred to the pathological identity of wound
repair .and the inflanmiatory process. Such facts
favor the consideration of inflammation, not as
a destructive, but as a con.servative process, a
reaction which healthy tissue presents against
ex-ternal irritation. Even in the case of bac-
terial infection with the formation of pus, the
inflammatory reaction is essentially conservative,
the white blood-cells acting as distinctly germi-
cidal agents, destroying bacteria thera.selves by
their pliagocvtie powers, and when dead disinte-

grating and diffusing their germicidal substances
throughout the scnim or pus. We must thus
look upon the inflammatory reaction of tissues
in the presence of bacterial invasion as of the
nature of a rising of the body forces for purposes
of defense against the invasion.

^^llile very convenient, inflammation is an
objectionable and indefinable term. It has been
suggested by Dr. A. H. Smith, of New York, to
follow the nomenclature of which 'tuberculosis'

is a universally accepted precedent, and give to
the process resulting from the action of a mor-
bific agent in wounds and injuries the term
'traumosis :' to the process resulting from the
local action of poisons in the blood the term
'toxosis;' and to the action and results of micro-
organisms the term 'bacteriosis.' The adoption
of these suggestions would relieve us of our
present unfortunate position of recognizing in-

flammation, instead of its cause, as an active
process, and of allowing the inference that in-

flammation possesses a separate pathological
energy.
Tbeatmknt. All sources of irritation and all

causes of the condition must be sought anil re-

moved; local action must be lessened, complica-
tions must be avoided, or treated if present:
pain must be relieved: and the patient's strength
must be supported. Rest must be obtained. The
patient in an exhausting case must l)e put to
bed : inflamed parts must be supported with
bandages, splints, slings, or cushions, securing
proper position and slant. In many cases the
application of cold is desirable, and this is se-

cured by using an ice-bag or ice-coil, ev.aporating
lotions, or irrigation with cold wafer. Heat
may be desirable, to favor suppuration and en-
courage 'pointing' of an abscess or a furuncle.
But in the case of bacterial infection heat often
does harm by lowering the resistance of tissue
and inviting further spread of the micro-organ-
isms. Poultices, especially, offer rich ground for



INFLAMMATION. 616 INFLECTION.

the propagation of bacteria. Local blood-letting

may be (lesirablc. by means of the artificial

kccli, cujiping, iM(.isiuns or searilicatidiis, or

punctures. Pressure, by means of ^'auzc or ruh-

l)er bandajies, is occasion.Tlly indicated. Inci-

sions may be necessary to relieve tension, as in

erysipelas, wliere deep cuts in the axis of the

limb relieve pain. .Vstrinfn'nt and stimulating
drugs may lie used, such as l>elladonna, silver

nitrate, tannic acid, hydrastis, zinc salts, etc.

Counter-irritation is clfeclual in certain cases,

in which the cautery, caustics, vesicants, or
rubefacients are used.

Anion;; the constitutional apents used in com-
bating inllamniation arc blnod-lettinp in certain

cerebral or thoracic conditions; diet; drugs, in-

cluding aconite, colchicum. belladonna, diuretics,

iodide of potassium, opium, quinine, mercury,
and jiurgatives. t>timulants. together with in-

creased nourishment, may be demanded in ex-

haustion or in chronic cases. Tlie measures ap-

propriate to eacli dise.Tse in which inllamnialorj-

conditions arise arc mentioned undcT the appro-

priate title. Consult: A. H. Smith. 'Intermedi-
ate Inflammatory Process," in Transactions of

the Association of American Physicians (New
York, 1900) ; Delafield and Prudden. Handbook
of I'alholoiiicnl Anatomy and Ilisloloqi/ ( tltli ed..

New York] 1001).

INFLAMMATION OF THE BOWELS. .\n

old and inexact term, which was probably used
indiscriminately as a name for enteritis, gastro-

enteritis, colitis, appendicitis, and peritonitis,

before some of these ailments witc dilVcrcntiated.

INFLAMMATION OF THE BRAIN. .\n

old anil uii~ii('ii1 ilic ti-nii. wliirli li:i> been applied

to both ccrelirilis and meningitis, and wliich

shoulii be abandoned. Cerebritis. or inllammatory
change of the brain-substance, may occur in vas-

cular portions of the brain after injury. See
Meningitis.

INFLAMMATION OF THE KIDNEYS.
.\n unscientific term applied indi-^criiiiiiiatily

to those diseases of the kidneys one of the symp-
toms of which is inllammntion.

INFLAMMATION OF THE LTTNGS. See
I'NKr.\ll)MA.

INFLECTION (I,at. inflexio. a bending, from
inflcctcrc. to bond, from in, in + ficctere. to

bend ) . The changes underg<ine by words to ile-

notc their varying relations to other words. This
forms one of the main divisions of philology

(<|.v. ), and is itself subdivided into conj\igation

(q.v.) and declension (q.v.). It is a ilistinguish-

ing mark of the Indo - Germanic (q.v.) and
the Semitic languages (q.v.), as compared with
other language-groups, such as the so-called ag-

plutinative (q.v.), and the like. Broadly speak-
ing, the line between inllectiim and agglutination

is drawn by the individual intelligibility of the
components of a word. While in many non-in-

flecting languages each of the several formative
parts has an independent meaning and existence,

as Turkish sermck. 'to love.' sevdirmck, 'to cause
to love,' serdirilmek. "to cause to be loved.' serdir-

ilmemek, 'to cause not to be loved,' and so on,

the components of an inflecting word no longer
have any independent meaning, so that Latin
nflit means 'he drives.' but neither ani- nor -t

has any signification when used separately.
This distinction, however, is a somewh.Tt arti-

ficial and evanescent one, and should be accepted

only as a basis for rough classification. To all

intents and purposes many of the so-called ag-
glutinative, incorporating (or polysynthetic) , or
even analytic languages are as truly inflectional

as those who.sc right to the term is undisput-
ed. I'hc phrase 'inflectional' may, nevertheless,

be used to denote the Semitic and Indo-ticrmanic
groups if its somewhat conventional and inexact
applicability je clearly understood. The inflci

tions of the Semitic languages are relativi'l_\

simple, and will be treated in detail under tlie

title .Skmitic LANGiAtiK.s. In the Indo-CIcr-

manic family, on the other hand, they arc quite
complex, although far surpassed by many of the

agglutinative and incorporating tongues. In
general, the Vedic Sanskrit i -ce Sanskkit I.an-
orAGE) seems to come nearest to the hypothetii-al
pie-lndo (iermaiiic language-type. li li;i- two
main declension systems, pronominal (see Pro
NOIN") and nominal (see Xoi'N"). These were
jirobably independent originally, although by the
operation ol analogy (q.v.) the two systems of

declension frequently became confused, some
cases of the noun In-ing inflected pronominally
(e.g. Sanskrit li; Greek ol, 'these,' Mkoi, but
Sanskrit rrfc-js, "wolves'), and vice versa (as

Oscan .Viiifa»nis, 'citizens of Nolo,' piis, 'who'j'

but Latin qui, Sanskrit kc). The inflection i i

the pre-Indo-Germanic noun and pronoun w:i-

cvidentlv far richer even than the Vedic San
skrit. for a comparison of the Indo-CIermanic lan-

guages shows a number of t<'rminations for single

cases—as, for instance, the instrumental singu-

lar Avesta vchrka, Sanskrit crkc-nn. .Vrmi'iiiaii

gailov. Old Church Slavic vlukomi, 'with a wolf.'

It is entirely possible, even though merely a
hypothesis, that the four modes of formation of

this case just cited, which would be in pre-Indo

Germanic 'li/'/fl, 'nl'li: '^iJqobhi, *u/f/omi (al-o

'ul/icbhi, 'nl(/eini). indicate an original difTer-

cntiation of meaning; or, in other words, they
were different cases. These cases, if this is

true, later syncretized. a process for which
the historic Indo-Germanic dialects furnish abun-
dant analogies, as the Latin ablative, whicli

unites the functions of the pre-lndo-Germaiiic

locative, instrumental, and ablative, or the

Greek dative, which comprises the primitive da-

tive, locative, and instrumental. The inflectional

terminations are. in general, ultimately the

same for any given case throughout the vari-

ous declensions. The apparent divergencies

are usually due. except where nouns are in-

flected pronominally or pronouns nominally, to

the phonetic laws of sound-combination. (See

Phonetics.) The conjugation of the verb, like-

wise, was originally far more complex than it

is now. The tense system, although the future

was originally lacking, was rich, especially in

aorists. The Vedic Sanskrit had three main
varieties, the simple, reduplicating, and s- aori-^ts,

of which the first had two subdivisions, and the

third had four. Here again it is quite ]iossi))le

that these seven aorists originally had distinc-

tive meanings, although even as early as the Veda
they were, so far as now known, mutually equiva-

lent. The moods were more numerous, the verb

having the indicative, subjunctive, optative, im-

perative, and )>erhaps n mild imperative calle(l

the injunctive (in form the augment less aoriet.

and biter the augnientless imperfect). As in-

flection was twofold, so conjugation had a double

system, primary and secondary. The primary
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conji^3.tional terminations were found in the

present, perfect, and when a future was devel-

oped, in this new tense also; the secondary end-
ings were employed in the tenses which denote
past time.

The older writers on comparative linguistics

devoted much attention to the original meanings
of intleetional terminations. A deeper research
has, however, led to less dogmatic views, and it

would seem that, in our present state of knowl-
edge, no conclusion as to tlieir primitive force

of inflections can be reached. It may be true
that s is characteristic of the plural (as Gothic
uulfos, wulfans, Sanskrit vrkltiu, irkebhyas,
rrlcdis. "wolves"—nom., ace, loc, abl., instr.),but

s is also a mark of the nominative masculine
and genitive singular (as Latin lupus, 'wolf,'

Greek 8<t>tos, "of a serpent'). It is just possible

that the case-endings were indeed originally inde-

pendent words, which became stereotyped and
meaningless terminations. A possible analogue is

furnished by the modern Indo-Iranian languages
as compared v.ith the ancient, as Hindu i/hOrake,

'of S3, horse,' corresponding to Prakrit gliodaassa

kaeche, Sanskrit ghotakasya kakse, 'at the side

of a horse,' or Persian sahra, 'for the king,' cor-

responding to Old Persian xMyaSiyahyd radiy,

for the sake of the king.' This, however, is a
n.ere hypothesis, a suggestion of a process which
may have taken place. In the case of the verbs,

repeated endeavors have been made to trace the
endings back to the personal pronouns. Thus
the terminations of Sanskrit hharumi, bharati,

bhardvas, 'I bear,' 'he bears,' 'we two bear,' may be
compared with some plausibility with mam, 'me,'

tarn, 'him,' dvdm, 'we two,' but the other per-

sons of the verb oppose such a hypothesis. It is

true that many agglutinative languages seem to

bear out the old view; but it is. notwithstanding
this, too faulty a theory to be adopted as even
plausible, much less probable.

Inflection comes only at the end of an Indo-
Germanic word, excepting in the reduplication
of the aorist and perfect (as Sanskrit njijanam,
aorist of ja>i, 'to be born,' tutoda. |M>rfcit

of tud, 'to thrust,' Greek 7^01-0, perfect of

llyvta6ai, 'to become,' Latin memr/rdi. perfect

[aoristj of mordere, 'to bite,' Gothic haihait,

preterite of haitan, 'to call'). This reduplica-

tion is probably intensive in origin, as is seen
in the intensive or frequentative and desidera-

live conjugations in Sanskrit. The separable
initial letter used regularly in Sanskrit and
Greek, and sometimes in Armenian, to denote
past time when prefixed to a preterite tense (as

Sanskrit nhharain, imperfoct of hhar, 'to bear,'

Greek tipepov, imperfect of (pipeiv, 'to l)ear,' Ar-
menian ekac beside kac, preterite of kal. 'to

stand') docs not properly belong to inflection, and
the same exclusion holds true with regard to

ablaut (q.v. ).

Inflection may. however, be internal and initial

as well as final in Semitic. As examples from
Arabic, which is the most highly inflected of all

the .Semitic dialects, may he cited qntulii.' he kills,'

qutila, 'he is killed,' yaqlulu, 'he killed.' yuqtalu,

'he was killed.' uqtul. 'kill!' tuqdtih'nui. 'ye

fought.' or tcajaba. 'it is necessary.' ujibu.' I made
il necessary,' nastaicjibu, 'we considered it neces-

sary for ourselves.'

The decay and loss of inflection has been con-

stant from the pre-Indo-Germanic period to the
present day. The analytic type of language (see

Philology) has steadily encroached on the in-

flectional, until we have such relatively inflection-

less languages as the English and the modern
Persian. It is still a moot question whether the
growth of the analytic type at the expense of the
inflectional marks an advance. Certain scholars,
notably Jcspersen in his Progress in Lanyuuye
tcith Special Ueference to English (hoodon, 1894),
have answered in the affirmative, for in an inflec-

tional form, as Latin amaveram, 'X had loved,'

we have the attitude of the speaker, the jierson

of the speaker, the time of the action, and the
verbal force all combined, which may be more
elements than are nccessarj- in some instances for
the speaker's immediate purpose. On the other
hand, the inflectional languages are more compact
than the analytic. A fair answer to this problem
may be that the surrender of inflection to analy-
sis marks a linguistic loss but a psychological
gain. Such a conclusion carries with it the im-
plication that, as psychological requirements ulti-

mately condition all but the mechanical (pho-
netic) side of language, the final balance is in

favor of the anal.vtic tj^je of speech.

Consult Brugmann, Grundriss der vergteichen-

dfn Grammatik der indogcrmanischen Sprachen,
vol. ii., part 2 ( Strasshurg. 1892).

INFLECTION IN LIGHT. See Diffrac-
tion .\Nii Dll 1 HAITKlN <;r.\TI.N'GS.

INFLORESCENCE (from Lat. inflorescere,

to begin to flower, from ih, in + floresccre, to
begin to flower, from florere, to flower, from flos,

flower: connected with Olr. blath. OHG. bluoma,
Ger. Blume, Goth, bloma. Ice!, blome. flower, and
with AS. blostm, Eng. blossom). The manner in

v.'hich flowers are arranged in a cluster; or some-
times simply a flower-cluster. In many plants
the flowers occur singly, either at the end of the
s(em or among the leaves; but when a definite

IXFLORESCESCE.

1. SpicatP racpme; 2, compound unib«l; 3. pauiele; -U
elongated cyme; 5. corymb.

region of the plant is set apart for flowers, it is

called an inflorescence. 'The arrangement of
flowers in such clusters is very diverse, and nu-
merous technical terms are employed to designate
the different kinds of inflorescence. All kinds,

however, are usually reduced to two categories,

the indeterminate or botryose, and the detenni-
uate or ct/mose.



INTLORESCENCi:. 618 INFLUENZA.

In the bolryose type no Hower stand§ upun the

end of the axis, whieh therefore may continue its

growth iiiilehnilely (hemr an iiidiU-riiiiiiaU' iu-

llore5<.-ence ) . As a lousetiueiiee, the llmvcrbuds
ctiiliiiue to apijear at or near tlie growing; li|) ol

the axis, and since tlie older llowers are below,

this method is called acropclal or unccnding.

'iliere are numerous forms of the botryosc tyiK-,

conspicuous among which arc the following:

Uuvime, in which each flower, upon its own stalk,

stands upon an elongated axis, as in spring-

beauty (Claytonia) and ^lie|)lierd"s-purse (C'apsel-

la). Such an inlloresccnce is elongnled. open, and
spray like. I'aniviv, a modilieution of the raceme,

in which the llower-sUilks especially the lower

ones, branch, bear a small cluster of Mowers, and
together produce a general cluster more or less

pyramidal in outline, as in the spray-like in-

florescence of many grasses (as red-top). Thyrsus,

a niodilication of the piuiicle, in which the llow-

«rs are so congested as to form a compact pyram-
idal cluster, as in the lilac and a bunch of

grapes, ^'pl7.•c, a nuHlilieation of the raceme, in

which the individual llowers have no stalks, but

rest directly upon the elongated axis ('sessile'),

as in the common plantain and many grasses

(e.g. timothy). Sometimes these sessile llowers

are so close together as to cover the axis com-
pletely, in other cases they are more or less scat-

tered along it. A spitclel is literally a small

spike, but the term is applied almost exclusively

to the small spicate llower-clusters which to-

gether make up the gem nil spike or panicle of

grasses. Anient or calkin, ])ractically the .same

as a spike or raceme, but with the subtending

biacts so conspicuous as to conceal the llowers

until pollination, as in the pussy-willow, alder,

liirch, etc., which in consequence are often called

'amentaceous' plants. iSpudix, a modification of

a spike, in which the axis l)econics fleshy, as Jack-

in-the-pulpit (Arisirma) and calla. In this case

the fleshy spike or spadix is more or less en-

veloped by a great cnsheafhing bract calleil the

spathc. which is often conspicuously colored. In

the calla it is waxj' white, and represents to most
persons the 'flower.' This inflorescence is char-

acteristic of the great family of Aroids. Corinnb,

in which the stalks of the lower flowers are elon-

gated in such a way as to produce a more or less

flat-topjied cluster. In such a cluster the lower
flowers are the outermost, and as they bloom
first, the order of blooming, while really ascend-

ing or acropetal as in the raceme, appears to be

from the cin^umference toward the centre, or
centripetal. Most of the so-called corvnibs are

cymes (see below). Umbel, in which the floral

axis does not elongate. The flower-stalks ap[)ear

therefore to rise from the same point, like the

braces of an umbrella. This also results in a
flat-topped cluster, as in wild carrot, wild par-

snip, etc. Since each flower-stalk is us\ially sub-

tended by a bract, in an umbel the bracts arc

thrown together in a rosette, which is called the

tnvolucre. Umbels very often become compound,
that is, each main stalk Cray') of the cluster

bears another umlwl. so that the general umbel
is composed of a collection of small ones called

umbellcls. who.se involucres are called inroluceti.

This inflorescence is characteristic of the great

family Umbellifersp. Head, a modification of an
umbel, in which the flowers are sessile (without
stalks), and result in a compact, head-like clus-

ter, as in sunflower, dandelion, etc. In this case

also au involucre is a conspicuous feature, and in

the great family Composita; the whole head with
it^ numerous llowers is commonly thought to be
a single lloiver.

In the ci/iniise type of inflorescence the first

flower appears at the cud of the axis, which
therefore ceases to elongitte (hence a 'deteriin

nute' inflorescence). As a consequence, tli

flower-buds appear successively down the axi-

hence this nietliod is called basipital or drsvcml
ing. There are several modifications of the

eymose type, but llie single term in mo^t common
use is cj/HK, which names a llattopiH-d cluster re-

sembling .1 corymb. It may be distinguished

easily, how'.'vcr, by the fact that the flowers Ik>-

gin to bloom in the centre (top) of the clustri

and the succession is toward the circumfcrenci

or centrifugal, as in elder a!id hydrangea. A
'
fjlonicrulc is a cyme in which the llowers are so

much crowded as to form a sort of head, as in

some dog\voi)ds.

INFLXnEN'ZA (It., influence), Kpioemic Ix-

ruENZA, or La tiBii-ft:. An infectious disease

due to a s|H'eific bacillus and characterized by
great weakness and prostration, with mentjil de-

pression, and generally by catarrh of the nasal

ui^d respiratory pass.iges.

HfSTOHY. Authentic epidemics of influenza

have occurred frequently since 1173. In that
year the disease spread over Italy, (iermany, and
England. The next epidemics occurred in 1'239

and 1311. as far as available records show,
though it is possible that the ]>estilence which
devastated France in 131 1 was of another nature.

In 1323. 1327, 1387, and 1403 epidemics of la

gtippc certainly occurred, as well as in 1-104,

1411, 1414. and' 1427. The first pandemic of the

disease re]>orted appeared in 1.510 and spread
over all Kviropc. apparently arising in Africa. It

was Ih-nign in character. In 1557 occurred a

repetition of the ex|>erience. all Europe suflering.

having been invaded by way of Asia, and spread-

ing, some historians report, to America. The
niortaiity from this epidemic was very large. In

1580 the second pandemic appeared, and it was
characterized bv s[H-cial virulence. Epidemics
followed in I5!>i. 1503. 1507. and ir.26. In 1647

the influenza s])read through the plantations of

America, and in the ^^cst Indies. Hubbard re-

ports that theredied in BarbadfX'sand Saint Kitts

5000 or 0000 each. 10.58. 1075. IBSS. 1003, 1700.

!7r2, 1720, and 1732 were rrrippr years. In the

last-named year the American colonies sufTered.

as also llie \\est Indies. Mexico, and Snulh AnuT-
ica. Russia. Poland. Germany. Switzerland. Hol-

land. F^ngUnd. Scotland. France. Spain, and
Italy were attacked in al)out the order named.
People upon vessels in the open sea were said

to have been attncked. In 1737 and 1742-43 the

dread disease reappeared. In accounts of the l.if

ter epidemic the terms 'influenza' and "pripi"

first appeared. In 17.58. 17(>I. 1702. 1707. 177.5.

1780. 17S1-S2. 1788-89. 1700-1800. 180203. the

disease was reported in epidemic form, and from
1803 to 1830 it spread from country to cnunlrv

disappearing and reappearing after short inter

vnls. China is supposc<| to have suffered most in

1830-32. I'pper Asia. Europe, and North Africi

being invaded in 18.33. From 1836 to 1848 it

prevailed in various loc.Tlities. as also from 18.50

to 1880. In 1847-48 the influenza was pandemic,

with a high mortality. The pandemic in which

the present generation is most interested began
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in 1889, when the disease overflowed the whole
globe. Since that date the country has hardly
been free from intlucnza, for the epidemic of lS!t3-

94 must Ijc \i:'\ved as a reciudescence of the for-

mer epidemic, individual cases or small epidemics
having been separately observed. The iiandemic
of 1889 originated in Cential Asia. P'roni Uok-
liara it was traced successively to Siberia, Euro-
pean Russia, Sweden, Denmark, France, Ger-
many, Uclgium, and England ; Asia Minor, Italy,

Turkey, and Greece being attacked simultaneous-
ly with Germany and England. Shortly there-

after it appeared in Tuni.s, later in ilexico, South
America, and Australia. It invaded Boston at
the same lime London was attacked, and San
I'rancisco contemporaneously with Buenos Ayres.
It appears to invade trading centres and railroad

towns much earlier than sjKirscly settled districts

in the same locality. Human intercourse and
especially conunerce appear to be the determin-
ing factors in its dis.semination.

Caise. The aerobe causing influenza is called

Pfeiffer's bacillus. It was discovered in 1891 by
Pfeiffer, Kitasato, and Canon, working independ-
ently. It is a bacillus occurring singly, in pairs,

or chains, or clumps, appearing as a straigiit rod
with rounded ends, non-motile, and not forming
spores. It is best stained by a weak solution of

carbol-fuchsin applied for at least ten minutes.
The bacillus grows best on glycerin-agar smeared
with blood, at body temperature. The bacilli are
found chiefly in the respiratory passages, mixed
with other organisms, in the nasal mucus, or in

the sputum from the bronchi, and even penetrat-

ing to the submucous stratum of the mucous
membrane. Tlicy are occasionally found in the
blood in small numbers. They are found in the
secretion in grippal middle-ear inflammation,
and also in the exudate in cases of grippal menin-
gitis. The chief s\nnptoms of the disease arc due
to toxins resident in the bodies of the bacilli or
produced by tiiem as excretory matter, and ab-

sorbed by the victim from the respiratoiy tract.

The bacillus has not Ix?en found in any other dis-

ease, but is always present in the secretions of

the respiratory tract in true influenza. Experi-
mental inoculation of monkeys has caused high
fever, followed by death, no definite results being
reached. But there is no evidence that any of

the lower animals suflfer from influenza under
natural conditions.

Symptoms. The symptoms of a typical at-

tack of influenza are headache with especially

severe pain in the orbits and at the base of

the occiput : fever, with a temperature of

102° or 103°, generally following an initial

chill; great prostration and weakness with
mental depression : pain in many of the joints

and bones, and tenderness in the muscles : swell-

ing of the mucous lining of the nasal pas-

sages with increased flow of mucus: cough, with
expectoration of small masses of thick, yellow-

ish or greenish mucus, accompanied liy tender-

ness in the region of the breastbone; rapid and
generally weak pulse; buzzing noises in the ears;

and slight tremor of the whole body. There is

an inflammation of the throat, its mucous lining

being congested and the palatal folds swollen and
rigid. There may be sudden attacks of vertigo

or of sjTicope, or of unconsciousness resembling
that due to apoplex'y. In some cases, in the place

of severe catarrhal symptoms, an eruption, resem-
bling an urticaria, appears on the body. In

Vol. X—to.

others, the most severe symptoms are referable
to the gastro-intestinal tract; the tongue being
coaled, the breath foul, the abdomen very tender
on pressure, vomiting occurring, and the action
of the bowels being irregular. In still other cases
the headache, backache, neuralgia (trigeminal,
occipital, cervicobrachial or intercostal), my-
algia, insomnia, syncope, and vertigo arc the
most prominent symptoms. The predominance
of sets of symptoms in certain classes of cases
has led to the attempt by some phvsicians to
divide influenza into respiratory. gastro-int«s-
tinal, and nervous forms, of which the last has
been fairly adopted. In all cases there is danger
of pneumonia (q.v. ). Both pleurx' and lungs
are involved with surprising rapidity very early
in some cases, with or without bronchial im-
plication. The pneumonia is lobular in vari-
ety, disseminated in separate areas throughout
the lungs, with irregular and atypical invasion. It

resolves by lysis and not by crisis, and predictions

of its termination are impossible. The grippe-

pneumonia is much more fatal than the ordinary
lobar pneumonia. The only safe j)lace for a pa-
tient with influenza is in bed, during the attack,

lest myocaiditis (q.v.) or pneumonia should sud-
denly appear, and the patient's life be actually
jeopardized, and lest the efTort to continue one's

vocation in spite of undermined strength result

in a protracted neurasthenia as a sequel to the
attack.

Tre.\tmk.n"T. The treatment of epidemic influ-

enza consists in rest in bed, as has been said, as
scon as the prostration supervenes, or the tem-
per.ature rises above the normal. Among drugs,
quinine occupies the front rank. It is of great
value in every case, not in large doses and not
necessarily proloiigid. Other drugs of value, at
difleient stages or in dilVi'icnt types of the dis-

order, are antipyrin, plu-nacetin. salipyrin, sal-

icylate of .sodium, iodine, digitalis, benzol, car-

bolic acid, ipecacuanha, camphor, alcohol, and
strvchnine. Several of these remedies being pow-
erful and dangerous drugs, they should not be in-

discriminately used, or used at all without a
pliysician's advice. A weak heart may be crip-

pled by the unintelligent use of a depressant or

an over-stimulating drug.

PROPJIYI.AXI.S. The contagium of the disease is

carried by the sputa and the nasal mucus, and
pi-ecautionary measures should be employed,
where possible, to limit the disease. Grippt pa-

tients in hotels, sanitariums, and schools should

be isolated. Their t^ible utensils and beil-linen

and body-clothes should be disinfected with boil-

ing water. Prevention should be secured of the

deposition of secretions upon carpets or furni-

ture. Gargle, nasal sprays, and mouthwashes
prevent infection by clearing out mucus that

might form a nidus for the disease in a healthy

mouth. Quinine internally is a good prophy-
lactic. The bacillus has been found dead after

two hours' exposure to sunlight or dry air. in

nosal mucus. Infection of another may occur

from the moisture in the breath of a patient, who
coughs out a spray of fine mucus into the at-

mosphere. Reinfection of a convalescing patient

frequently occurs. Patients should therefore

cough into a moist handkerchief: avoid kissing

others; use separate utensils at table; sterilize

these and all clothing of body and bed: spit into

a cup containing water, this cup to be cleansed

frequently ^vith very hot water; or if in a school.
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hoU-1, sanitarium, etc., be isolated. PnticntH suf-

fering with tuberculosis, bronchitis, |iharynj;itis,

or iias.nl catarrh should avoid niinglin;; with
yrifipi' patiints.

liiiii.KKiiiAriiY. Ihixhani. (Iptiii /'/i,i/.sio-,l/c(/i-

ca (Leipzig, 17S4) ; .Schwiich, Uiv /ii/Zuiii^u ( Ber-

lin. l.S.'}(>) : W'olir, Die liilliun:ai:i,itlcmir. ISfiil-

9i (Stuttgart, 1H<)2) : Kilson. l.a <ir'l>l>f (2d ed..

New Vork, 1894) ; Finklcr, "Intluenza," in Tireii-

tiflh Ccniurii practice (Xew Vork, 1898). See
Bactkhi.\ : i:i'ii)i:,\iic.

INFLUENZA (in animals), Epizooty, Pisk-
Kye, Tyi'uoiu Kkveb, or Bii.iois Fevkr ( Fr.

grippe, Cicr. I'fcrUcstaupe) . A contagious fever

ntTecting the hor-ie. ass, mule, and occasionally

dogs and cats. The animal is dull and indilTer-

ent to surroundings, lias a rapidly developing
fever, and st.mds with its head down. The eyes
become |nillcd. and secrete a watery discharge,

and the mucous meuibranes of the eye and mouth
l)ecome redd<'ned or yellowish. Dropsical swell-

ings may appear on the legs and under surface of

the abd(nncn. When the di.sca.se has run its

Course, which requires a period of about four

days, the fever abates ns rapidly as it began.

Death may occur from extreme fever, failure of

the heart's action, or fnun the disintegration of

the red blood-corpuscles. The most important
complications of the disease are intlanuMatory

processes in the lungs in about 'iO per cent, of the

cas<>s. in the brain, or laminar tissue of the feet.

The majority of horses are susceptible to inllu-

enza, and it is fatal in many ceases, even with the

best tieatment. Since the red corpuscles are de-

stroyed by the disease, bleeding should not be

practiced except in strong subjei-ls. (Quinine and
salicvlic acid in dram doses usually lower the

tcniiK-ratiire. liatbs of alcolxd. turpentine, or

hot water arc useful in relieving congcsticm of

the lungs. Aconite has an almost s])ecific action

in congestion of the brain. Digitalis may be

used with advantage in cases of excessive weak-
ness of the iieart.

IN FORMA PAUPERIS. See Forma Pau-
peris, In.

INFORMATION ( Lat. informatio. outline,

representation, from informare, to sketch, to

inform, from in, in -4- forma, shajjc). In Eng-
lish and American law, a summary method of in-

stituting criminal proce<'diiigs at the instjince of

the fiovernment, and without the process of in-

dictment (((.v.). The free use of this proceeding

by the Tudor and Stuart kings and its abuse by
the Court of Star ('haml)er constituted one of

the grave abuses of the royal prerogative at

which the revolvitions of lfi45 and 1(!88 were
aimed. The process was greatly restricted by
act of Parliament in l(i41 ( Iti Car. I., c. 10) and
lf.9:{ (4 & r. \Vm. and Mar)-, c. 18). In theory,

the right to institute criminal proceedings by in-

formation was always limited to the classes of

otl'enses known as misdemeanors, but the dis-

tinction between misdemeanors and felonies was
too indefinite to make this a complete safegtiard

of the liberty of the subject. The Constitution

of the United States (.Amendments Art. V.) re-

stricts the use of informations to crimes which
are not capital or of an infamous character by
requiring an indictment by a grand jury in all

such cases. In practice, at the present time, in

England an information filed by the Attorney-

General or Master of the Crown Office is resorted

to only in cases of such misdemeanors as tend to
disturb the peace or the (iovernment—for ex-

ample, as libels on judges, magistrates, or public
olliccrs, briU'ry at elections, etc. This infornia-

tiim is usually called a criminal or an ex-ollicio

information, and the defendant is put on his trial

in the same way as imder an indictment. In form
and substance it is precisely like an indictment,

ditfering from it only in the fact that it is pre-

sented upon tlie ollii'ial oath of n duly authorized
olTicer of the tiovcrnmcnt. ami not. upon present-

nicnt i)y a grand jury. There are other informa
tions, such as those called i/iio inirriintiK to test

the vali<lity of an election or ap[iiiintmcnt lo a

public oflicc. etc. An information by the .\tlor-

ney-Gencral in chancery is a suit <m behalf of

the Crown or Ciovernment as to any misapplica-
tion of i' puolic charity, or on behalf of an idiot's

or lunatic's property. The term is al.so common-
ly used to denote the written statement made on
oath Ix'forc a justice of the peace, previous to the

issuing of a summons or complaint against a per-

son ciiargeil either with a crime or an olTcnso

punishable summarily. There are also infornui-

tions in the Court of Exchequer to recover pen-

alties for ihe breach of the revenue laws. The
term is not now used technically in Scotland, ex-

cept in cases of dilliculty, when the court ot jus-

ticiary orders informations—i.e. written argu-

ments.
In the United States courts actions for minor

otl'enses, such as attempts (o evade the revenue

laws, etc., sometintes procwd \ipon information.

In several of the .States, all misdemeanors, ex-

cept misprision of treason (q.v.). may he prose-

cuted upon information, but in the case of fel-

onies indictment is everywhere necessary. In

Pennsylvania and some other States it is optional

to proceed by either method. Information is

often the fonu of proceeding in civil cases. Ky
this process a person filling a civil olliee may be

brought into court to show by what authority

he assumes to exercise the functions thereof, willi

a view to his displacement in case it can l)C

shown that his authority is insufficient, and that

the office belongs to another. If an uniiicorpo

rated association assumes corporate powers, it

may be ousted by this process, while a legal cor-

porati(m may be thus arraigned for a violation

of its charter or any infraction of law. See

the bibliography uncleV Cui.Ml.VAI. I,AW. and con-

sult: lilacUstone's ('iiiiimcnlnriis uii the Jmus of

Ell Ilia nil : ami Stephen. History of Ihe Criminal

Law of Knijlaiid (London, 1S83).

INFORMER. In English and American law,

a person who brings a criminal accusation

against another. This term is not technically

applicable to the officer of the Government who
presents an information (q.v.) against an of-

fender, but to the person on whose 'relation' the

proceeding is instituted. .At common law the

informer had no private interest in the proceeil-

ing instigated by him. but by statute in many
classes of cases, especially in violations of the

revenue laws, informers are given a right of

action for a penalty imposed by the law. The

term informer has thus come to be commonlv
employed to describe a person entitled to enforie

such iv claim or demand. In England, when the

informer sues in such an action, it is called a

penal or qui tnm action; but, in general, the

penalty is now recoverable before justices of the

peace in a summary way. In informations and
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suits in chancery, wliich require to proceed in
the name of the Attorney-General, the informer
is called a relator. In Scotland an informer is

the party who sets the lord advocate in motion
in criminal prosecutions; and the lord advocate
is bound to give up the name of the informer,
who is liable in case of malicious prosecutions.
See the authorities referred to under Crimixal
Law.

IN'FRALAPSA'BIAN (l.at. infra, below +
lapsus, p.p. of lahi, to slip), or Sublaps.\bian.
In theology, one who holds that God permitted
the fall of man without positively foreordaining
it. and makes His election of certain men to
salvation and others to condemnation dependent
ujjon His foreknowledge of the fall. According
to this view. God determined to create the world,
to jjermit the fall, and to elect from the mass
of fallen men some to eternal life, and leave
the residue to suffer the just penalty of their
sins. Election is thus made from those fallen
by their own act, and this act is not necessitated
by the divine power. Opposed to this view is

that of the supralapsarians. who hold that the
fall of Adam with all its evil consequences was
predetermined from eternity, and that election
to salvation or reprobation precedes the purpose
to create and permit the fall, and has no relation
to it. God's purpose in creating and governing
the universe is to manifest His attributes and
glory; and He decrees the fall and creates some
to be saved and others to be lost to exhibit His
grace and justice. .John Calvin is frequently
regarded as the chief exponent of supralapsa-
rianism; yet passages may be quoted from his
works favoring the other view. The terms them-
selves did not come into use until after his
time. The majority of the Synod of Dort (q.v.

)

and the Westminster .\ssembly were infralap-
sarians. The distinction is not confined to
Calvinists. It is found also among the Roman
("atholics. See Ei.ectio.x ; Fall. Doctrine of
THE: FOREKNOW-LEUGE AND FOREOBDINATION.

INFRINGEMENT (from Lat. infringere, to
break, from in, in + frangerc, to break; connect-
ed with Goth, bril.aii, OHG. brehhan. Ger. brech-
en, AS. break). In its most general sense, any
violation of a law or invasion of a legal right
which gives rise to a cause of action, in law or
equity, in favor of the person injured thereby.
The term is. however, more commonly employed
in a technical sense to describe an unlawful ap-
propriation of ideas, principles, or rights when
protected by copyrights, patents, or trademarks.
The usual and proper remedy for an invasion of

these statutory rights is an action at law for
the damages sustained; or a court of equity will,

upon application, enjoin the infringement, thus
securing an absolute enjoyment or monopoly of
the principles or ideas embraced in the work or
device so protected.

Infringement of a Patent Right. The manu-
facture, use, or sale of a thing, the subject
matter of which is the principle or novelty of a
patented invention, constitutes an infringement
of the latter. To prove that an alleged new de-
vice incorporates the substance of an invention
so protected, it is necessary to establish that
the same result is accomplished, the same func-
tions performed, and that the mode of operation
is substantially the same. If these characteris-
tics are present a mere change in the form or in

the location of the parts of a patented article will
not save the device thus constructed from being
an infringement of the patentee's rights. See
Patent; and consult the authorities there re-
ferred to.

Infringement of Teademabk. This consists
in the unlawful use of a mark or device which an-
other has registered to provide a means of iden-
tification of his goods for the general public.
Any device which is so similar to a registered
trademark as to deceive or mislead the public
constitutes an infringement thereof, even though
it would not be diiBcult to distinguish the two
when placed together. The usual remedy for
such infringement is by injunction. See t'bade-
-Mark; Tr.\de Name; Label; etc. Consult the
authorities referred to under Trademabk. For
the treatment of the subject of Infringement of
Vopurighfs. .see Copyright; Literary Property;
and also AnRincMENT.

IN'FUNDIB'ULTJM ( Lat.. funnel) . A term
u.sed in anatomy to denote tubular passages that
are somewhat funnel-shaped. The infundibulum
of the brain is a hollow process continuous with
the tuber cinereum, and terminating in the
pituitary body. The infundibulum of the nose,
or infundibulum of the ethmoid bone, is a long
cellular canal which passes from the frontal
sinus through the anterior ethmoidal cells to the
middle meatus of the nose. The infundibulum of
the heart, or conus arteriosus, is that portion of
the right ventricle of the heart which approaches
the orifice of the pulmonary artery. The in-

fundibula of the kidney are the three prolonga-
tions of the pelvis of the kidney, which are in
turn subdivided into the calices.

INFUSION (Lat. infusio, a pouring in, from
infuntlere, to pour in. from in, in -f- fiindcre, to
pour; connected with Goth, giiitan. AS. geotan,
OHG. giozan, Ger. giessen, Gk. x""', chein, Skt.
hu, to pour), or Infisum. A term applied in
pharmacy to an aqueous solution of a vegetable
substance obtained without the aid of boiling.
Such solutions are usually prepared by digesting
in soft water (which may be either hot or cold,
according to circumstances) the sliced or pow-
dered substance in an earthenware vessel fitted
with a cover. Cold water is preferable when
the active principle is very volatile, or when it

is expedient to avoid the' solution of some in-
gredient in the vegetable which is soluble in
hot, but not in cold water. In most cases, how-
ever, boiling water is employed. Infusions are
preferred to decoctions when "the active principle
volatilizes at a boiling heat, as in the case of
essential oils; or when ebullition readily induces
some chemical change.

Infusions may also be prepared by percolation
(q.v.), a process which is extensively emploved
in the preparation of tinctures. In all cases they
should be prepared freshly for each day's con-
sumption. Some pharmacists add less water
than the stated amount in preparing an infusion
by percolation, then add a considerable percent-
age of alcohol, and stock the preparation till de-
man(h>d. When ordered, they add to this 'con-
centrated infusion' enough water to equal the
proportion in the fresh article.

INFUSO'RIA (Neo-Lat. nom. pi., from Lat.
infii.vjriiim. reservoir of a lamp, from infu.^or,
pourer. from infundere. to pour in). The highest
or most specialized class of Protozoa (q.v.). The
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name is of interest liistoridiUy because originally

applied to all those niicioiirj.'anismK which swarm
ill (ir;;«iiic iiil'ii.siniis. l)Ul it liooainc j;radiially re-

stricted to its present liiiiit.-> with the advancc-
Dieiit of hiolojjical rocarcli. 'i'he name was first

used by Miillcr in the latter part of the eigh-

teenth century; and the class Infusoria was re-

moved from the 'Polyijes' by I.amarcU in 1807.
The name of Khrenliertr is. however, especially
associated with the Infusoria, his epoch-marking
work on tlieni appearinjj in 18;t7. The most re-

cent monograph of tlie group is that of Kent, A
Haiiiifil „f ihr hifiisoria (London. 1880-82).

INFUSORIAL EARTH. See Diatoma-
cEoi -s i;aimii,

INGALLS, In'gnlz, .Toun James (18.3.1-1900).

An .American politician, born at .Middleton. Mass.
He graduated at Williams College in IHon. stud-
ied law, and in I So" was admitted to the Massa-
chusetts bar. In the fidlowing year, becoming
interested in the 'free State" movement in Kansas,
he removed to Atchison in that State, and began
practice. He was a memlier of the Wyandotte
Convention in 1859, was elected Secretary of the
Territorial Council in 1860, and after the ad-
mission of Kansas to the Union in .January,
1861, became secretary of the new State Senate.
The next year he was a member of the Senate,
and was an unsuccessful candidate for the Re-
publican nomination for Lieutenant Governor.
From 1863 to 18(io he was editor of the Atchison
Chiniipioii. and in 187.'t. after a sliaip contest,

was elected by the Kcpublican Legislature to the

United States Senate. In the .Senate, to which
he was reelected in 1879 and 188.5. he was a
iluent and frequent speaker, brilliant at repartee,

and was an excellent parliamentarian. He was
a faithful champion of the various Republican
administrations, and was president pro tempore
of the Senate from 1887 until 1891, when he lost

his seat as a result of the Democratic-Populist
successes in liis adojitcil .State. He spent liis last

years in lecturing and in various journalistic

enterprises.

INOALLS, RtTts (1820-93). An American
soldier, horn in Denmark. Maine. He graduated
at West Point in 1843, and served throvigh the
war with Mexico. In 1854-55 he accompanied
Colonel Steptoe's expedition across the conti-

nent. During the Civil War he sened with the
Army of the Potomac, chielly in the quartermas-
ter-general's department, and was present at
many of the mo>t important battles, including
Fredericksburg. Chancellnrsvillc. Gettysburg, and
the Wilderness. He was mustered out of the
volunteer service on September 1. 1860. with the
brevet rank of major-general both in the volun-
teer and in the regiilar army. In 1882 he was
made brigadier-general and quartermaster-gen-
eral, and on .July 1. 1883, was retired upon his
own a|)p1ic.ition.

INGAUNI, In-ga'n.'-. .\n ancient tribe dwell-
ing on the mountains and seacoast of what is now
the western Riviera of Italy. They were active in
the wars Ix-twet'n the Romans and IJgurians. and
were allies of the Carthaginians in the Second
P\inic War. .\ftcr the battle with .Emilius
Paulus. R.f. 181. in which they lost 15.000 men,
very little was heard of them. Tlieir chief town
was .Mbum Ingaunum, or Albingaunum (now
Albenga )

.

INGEBORG, Ing'cbOr-y', or INGEBURGE,
ing'c-lHirirgc (117U-I230). A French i\urri\. Iiorn

in Denmark. She was the sister of Canute 1
\'.

of Denmark, and married Pliilip .Vugu-.lus. King
of France, in I1!I3. About three months after this
marriage the King repudiated her and olitained a
divorce. Pope innocent 111. supported tlio

Queen's rights and excommunicated Philip, who
had meanwhile married -Agnes of Meran (1198).
Philip promi.sed to reinstate the t^ueen, but she
was lirst imprisoned, and it was not until 1213,
just before he left for Ii^ngland on his cxpidition
against King .John, that she regained lier rights.

INGELOW, m'je-lo. .Jean (1820-97). An
Knglish poetess and novelist, born in Boston. Lin-
colnshire. To the public she was unwilling to

give the details of her life. Her first volume of

verse, .1 Hhyming Chronicle of Incidents and
FeelingK (1850), published anonymously, excited
considerable interest. Another volume, 1'ocm.i

(181)3), which included •'The High Tide on the
Coast of Lincolnshire." attained instant success
by reason of its freshness of tluaight and novelty
of expression. Subsequently slie wrote .1 Slori/

of Doom (1867). and I'ocm.i of the Old Dai/a and
the Xcw (1885). Her prose works include the
novels Off the fUccllinn (1872) : Fated to He Free
(1,875); .SV(ro/i de iurcni/er (1879); Don John
(1881); John Jerome (1886); besides Slorir.^

Told to a Child: Mopua the Fairy; Htudivs for
fftories ; The Suxpieioim Jaek&iw; A Sister's Hyc
Hours; Quite Another Story; A Motto Changed
(1803) : and others, .lean Ingelow is at her best
in descriptive Ivries. l!v the side of "The High
Tide" should be placed" "Divided." The charm
of her poetry also passed into .some of her novels,

notably Off the Slcelliijs, and Mopsa is a pretty
tale of fairvland. Consult her I'oenis (Boston,
1892).

INGEMANN, ing'f-inan, Bernhard Severin
(1789-1862). A Danish poet and novelist. He
was born at Torkildstrup, on the island of Fal-
sler, May 28. 1789. and was trained at the Uni-
versity of Copenhagen. His first Poems (1811)
were of a dreamy and melaucholy religiosity.

Proenc (1813) shows e\'idenccs of requited love;

The Black Kniyhts (1814) marks growing power,
and the tragedy lllanca (1815) achieved a suc-

cess of sentimental sensation. Ingcmann re-

ceived a Government stipend, traveled, and on
his return showed marked talent in narrative in

Stories and Fairy Talcs (1820). Magnctis-m in
a Barber's Shop, an uns\iccessful comedy, clo.sed

his career as a playwright (1821). He now be-

came an academic lect\irir at Sord. married and
wrote historic poems and novels voluminously,
with a childlike faith that he was contributing to

history {Waldemar the Victorious, 1826; Frih
Menved's Childhood, 1828; King Erik and the
Outlau-.i, 1833; Prince Otho of 'Denmark, 1835,
and others). He wrote also a collection of very
popular Fvening and Morning Hymns. Jn the
last decade of his life bis work was almost wholly
religious. His last book. The Apple of Gold, ap-
peared in 1856. Ingemann's collected 1I'or?,-.s were
published in forty-one volumes (Copenhagen,
1843-65). Consult: Ingemann's Autobiography,

.

iditcd hy Galskjt ; Min Lcvnetsbog (Copenhagen,
1862); Heise, Breve til og fra Ingemann (ib.,

1879) ; XorregArd. Ingemanns Digtcrstilling og
Digteriard (ib., 1886).
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INGENHOUSZ, iu'gen-lious, Jan (1730-90).
A Dutcli scienti&t. lie was bora in Breda, and
studied and practiced medicine in liis native
coiinlry, l)iit removed to London about 1705. Ac-
cidi'Mt brought liim an intioduetion to the Aus-
trian Imperial family, whom he served profes-

sionally with such success that, in 17(10, he was
made aulic councilor and body physician to

Jlaria Theresa and to Joseph II. In 1779 he I'e-

turned to London. He devoted much time and
study to research in electricity, and invented the
plate electrical machine. Ingenhousz wrote sev-

eral .scientific treatises and essaj-s, such as Ej;-

pcriments on Veijelahles, Discovering Their Great
I'oircr of Purifijiiuj the Coinnwn Air in Sunshine,
hut Jnjurinij it in the Hhiule or <it .Xight (1779) ,

Anfdnysiiriinde der Eleetricitiii (1781) ; anAEssuy
on the Fouil of Plants anil the Renovation of Souls
(179G). A number of his papers were published
in two volumes in Paris in 178.5-89 under the
title yoiirelles experiences et observations sur
divers ohjets de pinisique.

INGERMANLAND, in'germnnland, or IN-
GBIA, in'!,'ri-a. The old name for a region in

Northwestern Russia, constituting part of the
Government of Saint Petersburg. It belonged
originally to Novgorod and from 1017 to 1702
it was held by the Swedes, who lost it again to

Russia in tlie wars of Peter the Great.

INGERSOLL, Tn'ger-sol. A town in Oxford
County, Ontario, Can., on the Thames River, and
the Grand Trunk Railroad, 19 miles northeast of

London (Map: Ontario, C 4). It exports large-

ly grain and lumber, and has manufactures of
machinerj^ woolen goods, agricultural imple-
ments, cheese, and woodenware. Population, in

1891, 4191: in 1901, 4572.

INGERSOLL, Charles Jaeed (1782-1862).
An American lawyer, writer, and politician, the

son of Jared Ingersoll (1749-1822), a framer of

the Constitution. He was born in Philadelphia,
entered the College of New .Jersey, where he re-

mained three years, then studied law and traveled

in Europe. In 1801 he wrote the tragedy Edicy
and Elgiva, which was produced at the New
Theatre in Philadelphia, and in 1808 he published
a strong jiolitical pamphlet in defense of the
Republican policy of Thomas .TefTerson. Three
years later appeared his Inchiqxtin the Jesuit's

Letters. lie was elected to Congress in 1812. was
for fourteen years I'nited States District Attor-
ney for Pennsylvania, and again served in Con-
gress from 1839 to 1849. Among his other pub-
lications are: Historical Sketch of the Second
War Between the United States of America and
Great Britain (1845). which deals with the

events of 1812-13; and History of the Second
^\'ar BetH-een the United States of America and
Great Britain (1852). which deals with the
events of 1814 and 1815.

INGERSOLL, Cuarles Roberts ( 1.S2 1-1903 )

.

An American politician, son of Ralph Isaacs
Ingersoll. lie was born in New Haven, Conn.,
gradiiated at Yale in 1840 and at the Yale Law
School in 1844, and. after several terms in the
Connecticut Legislature, was Governor of the
State from 1873 to 1877. Ingersoll took some
part in national politics. He was a Democratic
elector in 1870.

INGERSOLL. Erotst (18.52—1. An Ameri-
can naturalist, born in Monroe. Mich. He stud-

ied for a time at Oberlin College, and afterwards

in the Lawrence Scientific School and Museum of
Comparative Zoology at Harvard, where he was
a pupil of Louis Agassiz. Ue went West as
naturalist in the Haydon survey ( 1874 and
1877), and did much work with the United
States Fish Commission. Ue l)ec:ame widely
known as a writer of special magazine articles

and of numerous guide books, and as a popular
lecturer upon scientific subjects. In 1001 he was
lecturer on zoology at the University of Chicago.
His books include: Xests and Eggs of Xortli
American Birds, parts i.-vii. (1880-81); Oyster
Industries of the United States (1881); Knock-
ing 'Round the Rockies (1883); Country Cous-
ins (1884) ; The Crest of the Continent (1884) ;

The Ice Queen (1884), and other juvenile nov-

els; Doii-n East Latch Strings (1887); Wild
?,'eighbors (1897); The Book of the Ocean,

(1898); Xoture's Calendar (1900); and Tl'iW

Life of Orrluird and Field (1902).

INGERSOLL, Jared (1722-81). An Ameri-
can politician, born in Milford, Conn., and edu-

cated at Yale College. In 1765, after the passage
of the Stamp Act, he accepted, under Franklin's
advice, the appointment as stamp agent for Con-
necticut : but soon, after undergoing the insults

and personal abuse that fell to the lot of all

Colonial stamp agents, was forced by the people
to resign. In 1700 he published a pamphlet en-

titled The Stamp Act. He became an admiralty
judge in 1770.

INGERSOLL, Jared (1749-1822). An Ameri-
can jurist, born in New Haven, Conn., son of

Jared Ingersoll (q.v.). He graduated at Yale
in 1766, and later went to London, where he stvid-

ied law. His sympathies were with the patriot

party in America, however, and at about the time
of the signing of the Declaration of Independence,

he went to Paris, where he became intimate with
Franklin, Izard, and other Americans then in

the French capital. In the autumn of 1778 he
returned to America and settled in Philadelphia,

where he soon became well known as a lawyer.

In 1780 he was elected to Congress, and in 1787

was chosen a member of the Constitutional Con-
vention. Among the other offices which he held
were those of Attorney-General of Pennsylvania
and presiding judge of the district court of Phila-

delphia.

INGERSOLL, Joseph Reed (17801868).
An American politician, bom in Philadelphia.

He was the son of .Tared Ingersoll (q.v.) . a fram-
er of the Constitution ; the grandson of .Tared

Ingersoll (q.v.), and brother of Charles Jared
Ingersoll (q.v.). He graduated at Princeton in

1804, and after studying law began to practice

in Philadelphia. He was a member of Congress
from 1835 until 1837. and again from December,
1841, until 1849. In 1852 he was appointed
Minister to England by President Fillmore, hut
returned to America the next year. His most
important publication is a pamphlet entitled

/Secession a Folly and a Crime, which appeared
at the outbreak of the Civil War. He al.so wrote
a Memoir of Samuel Breck (1863), and trans-

lated Roccus's De Navibus et Naulo and De Asse-
curatione (1809).

INGERSOLL, Ralph Is.\acs (1788-1872).
An .\meriean lawyer and statesman. He was
born in New Haven. Conn., graduated at Yale
in 1808. was a prominent member of the bar.

and a leading Democratic speaker in the Con-
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necticut Legislature ( 1810-23), earning the name
of 'Voinig Hotspur' from his puliticiil opponents.

Jnjur-oll was a Iteprcscntativi' In t'oiifirt'ss (1825-

33 1, then Connecticut State Attorney, and from
I84U to 1848 L'nited States Minister to Russia.

INGEBSOLL, KoMKRT (Jkken (1833-!)!t). An
Anioriian lawyer and inlldel writer and lec-

turer. He was born at Dresden, X. Y.. August
11, 1833, tlie youngest of the five children of a
Congregational minister of liberal views. The
family removed to Illinois in 184.'), and there

Robert studied law, was admitted to the bar, and
entered polities as a Democrat. In 1857 he
made his residence in I'eoria. where he soon be-

came recognized as an able lawyer, chiefly em-
ployed in railroad litigation. In 1800 he was
nominated for Congress, hut was defeated. In
lSti2 he went to the war as colonel of the
Eleventh Illinois Cavalry, and was taken pris-

oner, but e.\changed. He returned to citizenship

a Republican in politics, and was appointed
Attorney-General of Illinois in 1808. In 1876, at

the Republican Presidential Convention at Cin-

cinnati, he delivered a fervid and vigorous speech
in favor of the candidacy of ,Tames G. Blaine,

which won for him a national reputation, and
from this time ho was recognized as one of the

foremost orators of the country. He soon after

entered the lecture field, where the matter as

well as the manner of his discourse excited public

attention. He developed the views of a pro-

nounced opponent to Christianity, and. adopting
religious topics as his subjects, attacked the
Hihie. the personal nature of the Deitv. and the

existence of a hell, with all the force of whi<'h he
was capable, and with the advantage of splendid
rhetorical powers. In matter his orations were
much dependent upon the writings of Thomas
Paine. Colonel IngiTsoll was counsel for large

corporations. He died suddenly at Dobl)s Ferry,

X. Y., .July -21. 1S!I!I. His |)vi"lilishcd works in-

clude: The Gods, (ind Other Lectures (1876);
Some llislahes of Mosrs (187!)) ; Great Speeches
(1887); Lectures Vomiilete (1883); and Prose
Poems and Selections (18H4). His coniidete

works were published in Xew York. 1!I0(J, 12
vols. Consult Ihc- biograpliical sketch by Han-
ford (Chicago, 18!)!)).

INGHAM, Ing'nm. Benjamin (1712-72). An
English evangelist. He was born at Ossett and
graduated from Queen's College. Oxford, in 1734.
He liad, in 1733, become associated with the
Wesleys. and after his ordination in 173.5 ac-
companied them to Georgia. About 1737 he be-

came a Moravian, broke with the Wesleyans, and
founded in Yorkshire many Moravian congrega-
tions, which followed him when he separated
from that sect. They were known as Ingliamites
until their head joined Sandeman, about 1700,
when they broke up.

INGHAM, Cii.uii.Es Cromwell (17971803).
An .Viiierican painter. He was born in Dublin,
Ireland, and studied at the Dublin Institution
under William Cunning. He came to America
in 1817, and settled in \ew York. He is inter-
esting as having been identified with the first

efforts to promote painting in this country. He
was one of the original members, in 1820. of the
National .Academy of Design, of which he was
vice-president from 1845 to 18.50, and one of the
founders of the Sketch Club. Among his figure
pieces are: "Death of Cleopatra," "Flower Girl."

"Day Dream," the "White Plume." He became
celebrated as a portrait painter of women and
children, and as a miniature p;uiiter. .Vmong his

prominent portraits of men are those of l)e Witt
Clinton, Lafayette, and Gulian C. Verplanek. He
died in Xew York City, December 10, 1803.

INGHAM, Col. Fkeueric. The nom-de-plume
unclii which Kdward Everett Hale wrote The
liiijhiiin I'tijiers (1809).

INGHAM, Samuel Delicenna (17791800).
An .Vnieriean statesman and politician, born in

Pennsylvania, -\flcr serving in tlic Pennsylvania
Legislature, he was elected to Congiess in 1813.

He was a member of the House of Uepresenta-
fives till 1818, and again from 1822 to 1829.

On March 0, 1829, he was appointed Secretary
of the Treasury by President Jackson, a position

which he held till August 1, 1831. When the

Portsmouth branch of the l'nited States Hank
was complained of as l)eing conducted with par-

tiality towani opponents of the .Vdministration,

it w;is Ingliam's correspondence with Xiclndas
Biddle, president of the b:ink, that resulted in

its declaration of its intention to pursue an in-

dependent course, and in the consecpient struggle

with TacUson.

INGHAMITES, ing'aiiitts. A sect founded
by lienjamiii Ingham ( 1712-72), who. after visit-

ing the (icrnum Moravians in company with
John Wesley, endeavored to unite the chief

features of the Moravians and the Methodists in

a new body, called after him. Ingliamites. The
organization had at one time a large number
of adherents in F.nu'land. but Ingham and the
greater part of his followers at last went over to

the Sandemaiiians, and the sect disappeared.

INGHIRAMI, 6n'g/^-rii'm<^. An Italian noble
family of Volterra. Its earliest memlier of im-

portance was the humanist. Tomma.so (1470
1510), often called I'edra. because of his success

as Plia'dni in a presentation of Seneca's Hip-
poh/lus (or I'hcrdrii). l>ut best known for his

Latin orations. Seven of these were published

at Rome (1777), and a few critical works on
Horace and Plautus are his only remaining
works. His portrait by Raphael is at the
Pitti Palace in Florence.

—

Francesco (1772-

1840). an archa-ologist of the same family,

was born at Volterra. and was educated for a
soldier, lie fonglit against France (1799), b\it

thereafter devoted himself to antiquities and
especially to Etruscan arehipology. He was li-

brarian at Florence, and at Ficsole founded a

school and press. His works, valuable for the
material they contain, rather than for scholar-

ship, include: Monumcnti etriischi (1820-27);
Gallcrid Omrrieii (1829-51) : Pitlure di vnsi fit-

tin (1831-37): and an incomplete Storin dflla

Tnsrnna (1841-45). — His brother, Giovan.ni
(1779-1851). an astronomer, was born at Vol-

terra, studied there, took holy orders when he
was seventeen, and from the Brera Observatory
in Milan, went to Florence to the observatory
established by Ximenez in the .Tesuit College

there. Besides text-books of mathematics and
geography, his works include: Effemeridi dell'

oerultiizione delle piccole stelle sotto la hnia

(1809-.30) ; Effemeridi di Venere e Giove (1821

24) ; Tavnle astronomiche universali portntili

(1811): and Carta topogrnfiea e geometrica
delta Tnscana (1830).
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INGLE, Ing''l. Richard. An English seaman,
of tlie .seventeenth century. He was engaged in the
ilanhind tobacco trade at the time of the Civil

War in England, and, taking the side of Parlia-
ment, drove Gov. Leonard Calvert out of the
]irovince in February, 1G45. In December, IG4(i,

Calvert returned at the head of a force of hired
soldiers, and regained control of the Government.
During his brief period of power, Ingle behaved
in a most lawless manner, and on his return to

England was called upon to answer charges pre-

ferred against him. He met this attack Ity pre-

senting a petition to Parliament in which he
said that his behavior had been dictated by con-

science, and that he had plundered only 'Papists

and nialignants.' He was especially exempted
from the pardon extended to the other rebels by
the restored proprietary Government, and last ap-
pears in history on Xovember 14. 165.3. when he
endeavored to seevire a share in some prize-

money. Consult: Ingle. Ciipt. I'irhnrd liujle. the

Mnrj/hind Pirate and Uehd. lG'i.>-')3 ( in Mary-
land Uialorical Society Fund Publications, No.
ly, 1S84).

INGLEBY, In'g'1-bl, Clement M.\xsfield
(1823 SOJ. A Shakespearean critic, son of a
solicitor, born at Edgbaston, near Birmingham,
England. Oct. 29. 1823. He graduated from Trin-

ity College. Cambridge (B.A. 1847: M.A. 1850).

and was received into partnership with his

father, but he gave up law and settled near Lon-
don (1859). and died September 26. 1880. In-

gleby wrote for the magazines, and published
several books on scientific and metaphysical toji-

ics. He is, however, best known for his studies

on Shakespeare, of which the most notable are:

.1 Coniplrlc T'iVic of the Hliakesjteare Controrcrsy
(18G1), a full exposure of J. P. Collier's fabri-

cations; t<hakespeare Hermeneutics (1875), text-

ual criticism; Centurie of Prayse (1875; en-

larged, 1879), allusions to Shakespeare between
1591 and 1693; and ^Imhespeare : The Man and
the Hook (two parts, 1877. 1881).

INGLE'FIELD, Sir Edward Augustus ( 1820-

94). An Englisli admiral and Arctic explorer,

son of Rear-Admiral Samuel Hood Inglefield

(1783-1848). Born at Cheltenham and educated
at Portsmouth, he went to sea when he was
twelve. He conuiianded Lady Franklin's search

expedition of 1852; a year later went to the relief

of Sir Edward Belcher, and on his return wa.s

the first to announce the discovery by McClure of

the northwest passage. He was second in com-
)nanil of the Jfediterranean fleet (1872-75), was
kniglitcd in 1877. and was promoted to the rank
of admiral in 1879. Inglefield was the inventor

of the hydraulic steering gear, a painter of ma-
rine snlijects.nnd author of A Summer Search for
Sir John Franklir (1S53). and of a Report on
the Uetiirn of the Isabel from the Arctic Re-
ijions (in the Geographical Society's Journal,
1853).

INGLIS, in'glis. Ch.\rles (1734-1816). An
-Anglican bishop, bom in New Vork. After teach-

ing school a few years he became a dergj'man.
and was appointed a missionary at Dover. Del.

In 1765 he liecame assistant minister of Trinity
Church, in Xew York City. He was prominent
as a controversialist, and replied trenchantly to

Thomas Paine's Common Sense. During the War
of Independence he was a sturdy loyalist, and
refused to obev Washinston's command to omit

from his church service the prayer for the King
and royal family. He retired temporarily to
Flushing. Long Island, after the Declaration of
Independence, but returned to New York City
after Washington's defeat, and in 1777 became
rector of Trinity Church. When the British
evacuated New York City in 1783 he joined the
United Empire Loyalist emigration and went to
Halifax. In 1787 he was consecrated at Lambeth.
England, as the first Bishop of Nova Scotia, with
jurisdiction over the other British North Ameri-
can provinces, and was the first colonial bishop
of the Church of England. Dr. Inglis was hon-
(,red with academic distinctions by King's College
(now Columbia University), and in 1770 became
one of the governors of the college.

INGLIS, Hemry David ( 1 795- 1 835 ) . An Eng-
lish author, better known by his pen-name, Der-
went Conway, born in Edinburgh. His books
include: Tales of the Ardennes (1825) ; Narrative
of a Journey Through Noriray, Part of Siceden,
and the Islands and States of Denmark (1826) ;

.1 Tour Through Su-itzerland and the South of
France and the Pyrenees (1830-31); Spain in
1830 (1831) ; The Tyrol icith a Glance at Bava-
ria (1833) ; The Xew Oil Bias, or Pedro of Pen-
ttaflor (1832)—less successful than his travels:
Ireland in 1S3-', (1834); and Rambles in the
Footsteps of Don Quixote (1837), illustrated by
Cruikshank. He also edited the British Critic,

a Jersey newspaper, for two years (1832-34).

INGLIS, John, Lord Gle.ncorse (1810-91).
A Scottish jurist, bom at Edinburgh. He was
educated at Glasgow University and Balliol
College, Oxford, entered the Faculty of Advo-
cates in his native city in 1835, and became dean
of the same in 1852. He was a conservative sup-
porter of Lord Derby, who made him Solicitor-

General and then Lord Advocate of Scotland in

1852, Lord Justice, clerk, and a president of the
Court of Session in 1858. and a member of the
Privy Council in 1859. In 1867. as Lord Glen-
corse, he became Lord Justice (ieneral of Scot-
land and Lord President of the Court of Session.

He was also prominent in educational matters,
was made lord rector of King's College. Aber-
deen, in 1857. and of Glasgow University in

1865. and was chancellor of Edinburgh Univer-
sity (1860).

INGLIS, Sir John Eardlet Wilmot (1814-
62 ) . .\ Hritisli soldier, born in Nova Scotia. He
entered the army as ensign in 1833. took part
in the suppression of the rebellion in Lower
Canada in 1837. and also in the Punjab campaign
of 1848-49. It was as one of the defenders of

Lucknow at the outbreak of the Indian Mutiny
in 1857 that his most notable service was ren-

dered. His regiment had taken refuge in Luck-
now on July 1st of that year, and the city was
besieged by the enemy in overwhelming numbers.
When his superior oOficer. Sir Henry Lawrence,
was wounded. Inglis took command and held out
against the Sepoys until the relief of the city

by Sir Henry Havelock. For this lie was pro-

moted to be major-general. In 1860 he was ap-

pointed to the military command of the Ionian
Islands, which at that time were in the posses-

sion of Great Britain.

INGLIS, Sir Wii.li.\m (1764-1835). A Brit-
ish soldier in the Peninsular War. .\t the age
of fifteen he entered the army as ensign, and in
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1781 went with liis regiment to America, wliere

lie remained for ten years. In 1793 he returned

to Englund. He took part in the eain|iai^M in

J'laiulers, and three years afterwards served with
distinction at the capture of Saint l.ucia. As
commander of the Kirst Battalion of the Fifty-

seventh Keyiment lie went with it to the Penin-

sula in 1809. where he participated in the battles

of Busaeo and Albuera. At AUiuera he com-
manded tlie Kifty-seventh, which behaved with

the utmost gallantry and sutfiied severe losses.

Inglis was severely wounded, but afterwards
fought in several other engajiements. including

that at Ortcz, in French territory, in 1814. After

the war he was made a lieutenant-general and
was kiiij;hted.

INGOLDSBY, In'gAlz bl. Sir Ricuabd ( ?-

ICS.'i). A British soldier. He was born in Buck-
inghamshire, and as a kinsman of Oliver Crom-
well, naturally espoused the Parliamentary
cause at the beginning of the Civil War. In

1645 he commanded a regiment which took part in

several actions, and garrisoned Oxford. At that

time lie apparently sympathized with the radical

faction, which was bent upon inllicting tlie ex-

treme penalty upon Charles I. lie was a member
of the court which tried the King, and his sig-

nature was affixed to the death warrant. After
Oliver Cromwell's death he at lirst heartily sup-

ported Ricluird Cromwell, but after the latter's

short and weak protectorate was ended, Ingolds-

by was qviile willing to make terms with Cliarles

II., and. having loudly asserted his unwilling

j)arlicipation in tlic trial and execution of the

King, was exempted from the punishment suf-

fered by the other regicides. During the interval

in which General Monk was dictator, he arrested

(Jeneral Lambert and dispersed his s^ildiers.

Charles II. conferred knighthood upon him. In-

goldsby was a member of Parliament during
part of Cromwell's regime, sat in the Protector's

House of Lords, and was also memlier for Ayles-

bury during most of the reign of Charles II.

INGOLDSBY LEGENDS. A well known col-

lection of legends, written by the Rev. Richard
Harris Barhani. under the pseudonym of Thomas
Jngoldsby, originally published in Itcnllrij'x Mil-

ccUany and republished in three .series from
1840 to 1852. The legends, in both prose and
verse, are distinguished by quaint humor and
originality, and the metrical portions by musical
quality and flexibility. Among the best-known
of the selections are "The Witches' Frolic" and
"The Jackdaw of Rheims."

INGOLSTADT, tng'rtl-stjU. An ancient forti-

fied tiiwn of Bavaria, situated on the left bank of

the Danube, 40 miles by rail from Ratisbon
(Map: Germany, D 4). Its most noteworthy
buildings are the fiftecnth-eentury Frauenkirche,
the old castle, and the old university buililings.

The University of Ingolstadt was founded in

1472, and by the end of the sixteentli century,

when it was a noted seat of .Jesuit theology-,

had about 4000 students. It was transferred in

1800 to Landshut. and in 1826 to Munich. In-

golstadt contains a number of establishments for

the manufacturing of ammunition, and a school

of military ensineering. Population, in 1800,

17.040: in" 1000. 22.207. mostly Catholics. In-

golstadt existed as early as the ninth century.

It received municipal rights at the beginning of

the fourteenth century and was fortified in the

first half of the sixteenth century. The tov n
was besieged by Gustavus Adolphus in I6.'t2. an>l

its fortifications were liestnncd by the Frencli

after a three months' siege in 1800. They were
rebuilt during the first half of the nineteenth
century.

IN'GOMAR THE BARBA'RIAN. A play
by .Maria .\nne Lnvcll (IS.'il). ailaptcd from tlio

German Uvr Suliii il<r Wildnin of Frieilriih

Halm.

INGOUF, Jls'goT.f, FraN(;ois Rouekt, the

^ipuiiger (1747-1812). A French engraver, born
in Paris. He studied with J. J. Flipart, and be-

came known principally as a vignettisf. He
executed several engravings after Raphael, Ribcra.

IVna/.ech, and I,e Barliier. and made portraits of

Rousseau, .Marivaux, Flipart, and others.

INGBAHAM, in'grii-<im, Dincan Natha.n-
IBL (1S02-'J1). An American naval ofiirer, born
in Charleston, S. C., the son of a Nathaniel In-

graham who ser\'ed under .lohn Paul Jones in

the lion llDuimr Hichnrd. In 1812 he was ap-

pointed .a midshipman in the I'nited States Xavy,
and served through the second war with (!r<:it

Britain. In 1825 lie became a lieutenant, and in

1841 a commander. He was one of the ollicers

in Commodore David Porter's expedition against

the Caribbean pirates, and soon after the close

of the Mexican War he was placed in conmiand
of the HninI Louis, on the Mediterranean station.

His firm stand against the attempt made by

.\u:-tria to seize ^Iartin Koszta. who had par-

ticipated in (he Hungarian Revolution of 181S.

and hail taken steps toward becoming a citizen of

the United States, was supported by the Uniied

States, and aroused great popular enthusiasm.
(See Koszta Affair.) In 1855 he was eom-
niissioned captain, but at the outbreak of tlie

Civil War he resigned from the service, and be-

came chief of the Bureau of Ordnance, Construc-

tion, and Repair of the Confederate Xavy, in

which he rose to the rank of commodore.

INGBAHAM, .Jo.sr.Pii Holt (1809-GO). An
.American novelist, born at Portland, Maine.

He went to sea when he was a boy, served in

South .American revolutions, and after graduation

at Bowdoin in 1S.32 became a teacher in Natchez.

Miss. His The Soiilhiccst by n Yunkee (IS.'Hi)

was a great success, and was quickly followed

by sensational volumes like: Lafitte; Burton, or

the Sieges; Cuptnin Kyd; The American Loumiir
(1830)'; and The flunchhiick rind the Uouc
(1843). In 1855 he took orders in the Episcopal

Church, and settled at Holly Springs, Miss.,

where he wrote his popular biblical series, in-

cluding: The Prince of the Bouse of Daiid

(18.55); 77ic Pillar of Fire (1859); and Thr
Throne of Doiid (1800).

INGRAILED. See E.vgbailed.

INGBAM, In'grom, John Kells (1823—).
An Knglisli economist and Positivist, born in

Donegal, Ireland, and educated at Trinity Col-

lege, Dublin. He was fellow there (1840). pro-

fessor of oratory and English literature (18.52),

regius professor of Greek (1800), and librarian

(1879). He wrote: A History of Political

Economy (reprinted, 1888, from the Encyclo-

pa-dia liritnnnirn) ; On the Present Positioti and
Prospects of Polilieal f:conomy (1878) ; Outlines

of the History of Keliyion; History of Slavery

and Serfdom (1888) ; Sonnets and Other Poems
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(1900) ; Passages from the Letters of Augustus
Vomte (1901); and edited the earliest English
translati(jn of The linilatiun of Olirist, from tlie

manuscripts at Dublin and Candiridj^e (IHU.'i).

INGRASSIA, in'grasse'a. or INGRASSIAS,
Giovanni Kiliito (1.510-80). A Sioiliaii anato-
mist, horn at Palermo. Tlie plague at Palermo
in 1.575 was cheeked largely hy his methods and
through his work. He made discoveries of great
importance in anatomy, and described them in

liis /)( (laleni Libriim dc Ossibiis Doctissitna et

L'xpcrfissima Cominentaria. He published sev-

eral iithcr interesting works.

INGRES, aN'gr', .Te.\n Auguste Dominique
(1780-1807). A French historical and portrait
painter, a leader of the Classicists. He was born
at Montauban, August 29, 1780, the son of a
sculptor. He soon became the most important
pupil of David, whose school he entered in 179G.

In ISOI he received the Prix de Rome with the

picture "Achilles Receiving the Messenger of

Agamemnon," now in tlic Ecole des Beaux-Arts;
but, owing to tlie state of the national finances,

he was compelled to remain at Paris. He occu-
])ieii himself with drawings, jjortraits, and my-
thological .subjects luitil ISOO, when he was sent

to Rome. There he learned to know the works
of Raphael, who exercised a dominating inilu-

enee \i])on him. • He also studied the antique
fresco and vase painting, and these new inllu-

ences brought him into conflict with the strict

Classicists. While he continued to execute large
liistorical pictures, he was compelled to earn his

living by drawing those admirable crayon por-

traits—three hundred in number—which are per-

haps the most extraordinary of his works. In
1S20 he migrated to Florence, laboring under
the same difficulties until, in IS24, the brilliant

success of his "Vow of Louis XIII." (now in

Montauban Cathedral) caused him to return to
Paris.

He soon became the head of a large school and
the acknowledged leader of the Classicists, hard
pressed by the Romanticists, under the leader-

ship of Delacroix. In 1829 he completed his

"Apotheosis of Homer," a decoration of one of

the ceilings of the Louvre, which is considered
liis finest epic painting. Weary of the hostile
criticism wliich this painting provoked, he gladly
became director of the I'rench Academy at Rome
in IS."?!, remaining there until IS41. During
his second stay at Rome he painted two of his

most admirable works. "Stratonice" and "Cheru-
bini Inspired by the Muse." (Louvre), which
were received with the highest praise. On his

return to Paris in 1841. he was made an officer

of the Legion of Honor, a commander in 1845,
and grand oHicer in 1855; he was named a
f>enat.or on May 25, 1802; and he was soon after
appointed a member of the Imperial Council of

Public Instruction. At the Paris Exhibition of
185.5 a room was set apart for his pictures, and
one of two grand medals of honor was award-
ed to him, Delacroix getting the other. "La
Source," sent to the London Exhibition of 1862,
and now in the Louvre, showed powers unim-
])aircd by age. He died in Paris, January 17,

1807.

Tngres's greatest strength lay in his drawing.
"Lr drsshi c'est la prohilc <lc I'art" was his

motto. His consummate skill is very evident
in his admirable crayon studies and drawings,

of which the Montauban Museum contains the
most valuable collection, left by the painter to
his ii.itive town. To him more than to any
other the French school owes that excellency of

draughtsmanship for which it is famous. His
studies also show an incredible perseverance and
sincerity of purpose. These qualities, however,
were attained at the exijense of color, which,
when not almost monochrome, was coarse and
hard. His works also show lack of originality.

The figures, even of his best paintings, may be

traced to models in works of Raphael, ilichel-

angelo, or Creek vase painting.

Among the most im[)or-tant historical paint-

ings of his first Roman i)eriod are: "Gidipus
and the .Sphin.x" (1810), in the Louvre; "Ju-
piter and Thetis" (1811), Aix Museum; the
"Sleep of Ossian" (I81I), and "Romulus Con-
quering Acrou" (1812), frescoes for Napoleon's
palace on the Monte Cavallo; the "Odalisque"
(1814), Louvre; "Virgil Reading the .-Eiicid to

Augustus;" "Pedro of Toledo Kissing the Sword
of Henry IV." (1814); "Raphael and the For-
narina" (1814); "Aretino and the Envoy of

Charles V." (1816); "Roger and Ange'lica"

(1819), and "Christ Delivering the Keys to

Saint Peter" (1820), both in the Louvre." His
later works include: "Martyrdom of Saint .Sym-

phorian" (1834), Autun Cathedral; "Madonna
with the Host," Saint Petersburg; "Christ
Among the Doctors" (1842); "Birth of V^enus"

(1848) ; "Aretino Visiting Tintoretto" (1848).

Ingres is, perhaps, greatest in portraiture,

where he stands in closest contact witli nature.

Among the best of his painted portraits are

those of himself (1804); "Napohvjn as First

Consul" (1804). Li&ge Museum; "Napoleon En-
throned," Hotel des Invalides (1806); "Le-
moine" (1810) : "Charles X." (1829) ; and espe-

cially "Bertin the Elder" (IS.'J.S). The Louvre
contains those of "Philibert Rivifire and Wife"
(1806) and of "Cherubini" (1843). Ingres

also designed cartoons for the celebrated glass

paintings in the Chapel of Saint Fernando. Paris.

Vlis works were admiraljy engraved, especially

by Richehomme and HenriquelDupont. The
most important of his large school of pupils was
llippolyte Flandrin (q.v.).

Consult the biographies of Ingres by Blanc
(Paris, 1870) ; Delaborde (ib.. 1870) ; Baize
(Paris. 1880) ; Mommeja, in f.es artistes ccle-

bres : Schmarson, in Dohme, Kunst utid Kiinstler

(Leipzig, 1884).

INGULF, In'goolf, RfnoLF (known as Ingvlf
VON KciLN) (1727-85). A German sculptor

and traveler, the first to appreciate the nature
of California's mineral resources. He was born
in Cologne, established a factory in 1751 in

Mexico, and by its profits was soon enabled
to \indertake his scheme of travels. He visited

unexi)lored parts of Mexico, proceeded to New
Granada, and then went north again into cen-

tral California. His books on the geology of

California, though they were of considerable sci-

entific value, attracted little attention. He won
more of a reputation as a sculptor than as an
explorer and writer. The busts of Columbus,
Pizarro. and Velazquez are among his best pieces.

He published Lchrbuch dcr Gcopraphic ton Cali-

fornir-n (1771); Itciacn in yeii>^pnnirn (1772);
Dir peohriischrn Formal iomii von Cahfomien
(1775) ; and Kosmographie von Amerika (1779).
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IN'GULPH (f. 1030- 1109). Abbot of Crow-
laiiil or (.'rujliiiid. l.iiuolnshire. He is supposed

tu liuve Ik'c'ii born in l.oiiddii uboiit 1U:)U. and to

have studied at UxlUrd. lie became a favorite

ol Kdgitlia, the wife of b;dward the Confessor;

visited Duke William of Normandy at his

court in 1051 and became liis secretary. After

a pilgrinuij;e to the Holy Land lie entered a
Norman monastery. Here he remained till 108C,

when he was invited to England by the Con-
queror, and made .Xbbot of C'rowland. where he

died November Itf, 1109. The llisloria Mon-
asterii Cini/liuulciisi.i (])rintcd by Savile in Lon-

don in 1.5!)(i. and in more complete edition by Kul-

man, at O.xford, in lfiS4; translated into ICiifjIish

for Bohn's Antiquarian Library by Riley, 1854),
was long attributed to him. In 1S26 Sir Krancis
Palgrave, in an article in the Quarterly Review,
and in 1802 II. T. Riley in the Areliwological

Journal, maintained by cogent arguments that

the whole so-called history was little better than
a novel, and was probably the com|K)sition of a

monk in the thirti'cMlh or fourtci-nlli century.

These conclusions have been almost universally

adopted.

INHALATION (from Lat. inhalnrc, to in-

hale, friim ill, in -f hiilnre, to breathe). In medi-
cine, a term u.sed to sigi\ify the receiving into the

lungs of vapors or gases for producing ana's-

thesia, or for curative purposes. 'I'lie ordinary

manner of administering chloroform is as follows:

Over a skeleton wire pan, the size and shape of a
small d<'0|i saucer, a llannel bag is drawn. Chlo-

roform is dropped on the bag, and the contrivance

is inverted over the patient's nose and mouth.
To give ether, a large square nosebag is made
by folding fairly strong paper inside of a towel

and then doubling the double fabric together and
fastening it with safety pius. Less wasteful and
more CNaet in the amount used, as well as

vastly more elegant, are the regular inhalers,

apparatus designed for the purpose and made of

metal and rubber. Such an apparatus is neces-

sary for the administration of nitrous oxide, or
'laughing gas.' (See .An.icstiiesia.) The vapor
of hot water is employed in throat diseases, often

affording great relief: and medicinal substances.

such as benzoinol and camphor, arc sometimes
used in conjunction, but it is often desirable to

use the watery vapor without any combination.

A very convenient and. in the absence of other

apparatus, the only available way. is to pl.aee .a

funnel over an open vessel containing hot water,

and inhale the hot vapor through the spout. A
deep vessel, such as a two-quart earthen pitcher,

may be used, containing a pint of boiling water

—

the patient breathing fnmi the open mouth, put-

ting his face close over the vessel, with care to

moderate the heat of the contents. The vapor
of carbolic acid is often beneficial as an inhalant,

and may be administered in a similar manner.
Tlierc are various kinds of apparatus for in-

halation, with the common object of introducing

vapor to the lungs in the proper strength or tem-
perature, and due admixture of air. Oxygen is

administered by inhalation in many diseases, es-

pecially in anirmia and pneumonia. Tt is given

from a cylinder from which it escapes as regu-

lated by a cork, passing through a 'wash-bottle'

containing water liefore it reaches the tube, or

inhnler, held in the patient's nostril or mouth.

INHAMBANE, e'ny4m-ba'nft. An important
seaport town in I'ortugucse Kast .Africa, situated
on Iniiambane liay, in latitude 23^ 50' .S. (.Map:
.\frica, II 7). Its harbor admits of vessels of

considerable draught, and its trade in wax. copal,

and rubber amounts to about i;250,O0{» (.'i;l.250,-

000) annuallv. Its iiopulation is estimated at
3500.

INHERITANCE (OK. enlierildmr, from rti-

lierili r. iiiltirihr. to inherit, from Lat. inhcredi
lore, to appoint as heir, from in, in -f- liere.s, heir;

connected with hrrus. master. Ok. x''p, rlicir, hand.
Skt. hor, to take). In the most general sense, the

arqili^ition of property, either real or personal,

whether by will or intestacy, through the death
of the former owner. In the more restridcd
sense of the English and .Anu'rican law, however,
the term is confined to the transmission of real

property by descent only. The popular use of

the term to descrilie gifts by last will and testa

nient is wholly inaccurate. Personal property
does not in any event pass by inheritance, but
upon the death of the owner intestate goes
to his personal representatives for jiurposes of

administration (q.v.) and distribution (q.v.).

Strictly speaking, therefore, inheritance is con-

fined to certain kinds of interests in laml which
have come to be known as instates of inheritance.

(See Estate.) These include the two classes

of estates known as fee simple and fee tail. In

the former the inheritance is unrestricted, or

'general,' as it is termed, being open to all ])er-

sons standing in any degree of consanguinity to

the decedent., collateral as well as lineal. In the i

latter the inheritance is restricted to the issue

of the interstate, or even to a special ela.ss of '

lineal descendants, as to the issue of a certain

wife begotten, or even to th(^ male or the female
issue. (See Fkk Tail.) This quality of iiilici i

tabilily, now reganled as an es.sential altribulc

of the absolute ownership of real iirojierty, has
not always been a characteristic of such estates;

but, like the corresponding quality of alienabil-

ity, was gradually added to the fee as that exist-

eil under the feudal system of land tenure. For
the rules governing inheritance, see Descent
and Heir.
The term inheritance is also freq\iently em-

Jiloyed to describe the projierty or estate acquired
by descent. This may, in addition to the reiil

estates of inheritance above described, include

also certain privileged chattels, known as heir

looms (q.v.). Consult the authorities referred
to under De.scknt.

INHERITANCE TAX. A charge or assess-

ment on llic succession or <levolution of properly
from a deceased person to his heirs or legatees.

Such faxes were imposed in Rome over two
thousand years ago, and, in some form, have been

a source of revenue in several of tlie Continental
countries of Europe almost since their organiza
tion as independent governments. In England
Gladstone called the various inherit-anci- tax
charges 'death duties,' and the name has since

come into common usage. (See further under
Death DrTiEs.) The colonies of Orent Britain.

))articularly Australia and New Zealand, have
followed her example, and 'death d\ities' are one
of the chief sources of revenue in those progres-

sive commonwealths. Ta"xes of a similar charac-
ter were imposed by the I'nited States Oovern-

mcnt as a part of its internal revenue system
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during the Civil War, and were reiiealed some
time after its clo.^e. However, in some form or
otlier, tliis form of taxation is imposed in a
numlier of tlie United ^5tates.

The form, rates, and method of assessment and
collect ion of such taxes vary considerabl}- in dif-

ferent States and countries. There are, however,
certain general characteristics common to most
jurisdictions. Such laws sometimes provide for
a jirogressive rate according to the amount of
property of the estate, .iho a graduated rate ac-

cording to the degree of relationship of the indi-
viduals entitled thereto.

In some jurisdiclions the portion to which a
widow or minor children become entitled is ex-
empt up to a certain amount, and lineal descend-
ants are favored in preference to collateral rela-

tives whenever anj' distinction is made.
Lineal, collateral, and succession inheritance

taxes have been established in the following
States : Connecticut, o per cent, on all sums over
.$1000: Delaware, a graduated scale of from 1

to ,5 per cent., according to amount and degree
of relationship; Illinois, 1 per cent, on values
over .$20,000 to lineal descendants, 2 per cent, to

5 per cent, on all anioiuits to collateral relatives;

Maryland, 21^2 pc" cent, on all successions; New
York, 1 per cent, on all property of value of over
$10,000 to lineal heirs, 5 per cent, on all amounts
or values over $.500 to collaterals; Ohio, 5 per
cent, on values over $500 ; Virginia. 5 per cent,

on all amoutits. The following States have col-

lateral inheritance tax laws only: California, 5
per cent, on amounts over ,$.500; ilaine, 2V'> per
cent, on amounts over $500 : Massachusetts, 5
per cent, on amounts over $5000; Minnesota, a
5 per cent, graded tax ; New Jersey, 5 per cent,

on amounts over $500 ; Tennessee, 5 per cent, tax
on all amoimts; West Virginia, 2^4 per cent, on
all property.

The English death duties (q.v. ) are graduated
from 1 per cent, to 10 per cent., according to

amount and degree of relationship of heirs. The
Canadian provinces have followed the Knglish
statutes closely, both as to rates and substance.

On the Continent, (iermany, Austria. France,
Switzerland. Holland. Russia, Italy, Spain, Por-
tugal. Greece. Denmark and Sweden have inheri-

tance or succession taxes.

The laws providing for such taxes have occa-

sioned a great deal of discussion and litigation.

Their constitutionality has been bitterly attacked
in several States, the contestants claiming that
tliey do not provide a uniform method of taxa-
tion afl'ecting .ill persons alike, as required by the
constitutions of most States, but this contention
has been repudiated by the courts of most of

these jurisdictions. These decisions have pro-

ceeded on the ground that such a tax is equally
imposed and properly apportioned upon all

classes; that it is a tax on the succession or

devolution of properly, rather than property it-

self, and is, tlierefnre. uniform in its nperntion
and eflect. Deatli-bed gifts, made obviously to

escape such charges, are usmilly inehided within
the scope of these laws. The justice and con-

venience of this form of taxation have appealed
to most economic writers, and it is rapidly grow-
ing in popular favor. See Death Ditie.s ; In-

heritance: SuccE.ssiON; Tax and Taxation.
Consult the authorities referred to under these
titles, and also Tristani and Coote. I'rohatc

Practice (Loudon. I'.lOOl : Dos I'assos. Collateral

INJECTION,

Inheritance, Leqticy. and Huccession Taxes {2d
ed.. New York. 1805).

INHIBITION (Lat. inhibitio, from inhibere,
to hold back, from in, in + habere, to hold). A
term used in physiology to denote a prevention
or restraining action. Inhibition in a nervous
mechanism is a resistance to disordered or exces-
sive action. An inhibitory nerve is one which
controls the organ or other structure to which
it goes, preventing undue functional activity.

INHIBITION, Writ of. A writ or process
directed to an individual forbidding him to do
some particular act. It is derived from the
civil law, where it was employed by the Courts of
Appeal to stay the execution of" judgments by
inferior courts, during the pendency of the ap-
peal. The writ was used in the early English law
for the same purpose, but was later supenseded
by the writ of prohibition. The term is practi-
cally obsolete.

IN HOC SIGNO VINCES (Lat., In this sign
thou shalt conquer). The legend on a llaming
cross which, according to tradition, appeared in
the sky to the Roman Emperor Constantine I.

before his battle with JIaxentius.

IN'IA. A cetacean of the family Platanistida-,
and thus related to the susu of the Ganges,
which inhabits the Amazon and its larger tribu-
taries. Only one species (Inia Geoffreiisifi) is

known. It reaches a length of eight feet, and
may be wholly pink in color, or a varying mix-
ture of black and pink. The Indians regard it

with mingled fear and superstition, and it is hard
to learn what are its true habits.

INTOMI, in'i-o'mi (Neo-Lat. nom. pi., from
Gk. iiriov, inio-n, muscle at the back of tlie shoul-
der + tJ/uos, oinos, shoulder). An order of
teleost, soft-raved, deep-sea fishes, which are
closely allied to the Isospondyli. but lack the
mesocoracoid, and have an imperfect connection
between the shoulder-girdle and the cranium.
It consists of several families of fishes dwelling
in the oceanic abysses, most of which have phos-
phorescent light-organs or photophores. (See
Lantern-Fish.) Consult .Jordan and Evermann.
Fishes of Xorth and Middle America (Washing-
ton, 1890). See Isospondyli.

INJALBERT, aN'zhal'bar', Jean Antoine
(1845— ). A French sculptor, born at R-ziers.
He was a pupil of Dumont and won the Prix de
Rome in 1874. His works include a bas-relief

of the "Temptation" (1877) ; "Christ," a notable
dramatic figure in the Rheims Musetnn ; the
"Titan" on a fountain at Beziers (1884) ; statues
of "Grief." "Renown" (1888). and "Melaneholy"
(1891): "Hippom&ne." in the Luxembourg;
groups in the Prefecture at ^tontpellier, decora-
tive groups at the Exposition of 1900. and some
portrait busts. His work is marked by vigor
and origiii:kIity.

INJECTION (Lat. injeciio. from injicere, to
throw in. from in, in + jacere. to throw). A
term applied in medicine to a tluid thrown into
the passages or cavities of the body by means of
a syringe or elastic bag. The fluiils thus in-

jected into the rectum or lower bowel are termed
enemata (q.v.). The injection of a dilute solu-
tion of salt into the veins has been in use since
about 1879, and has been found to be of great
service in many diseased conditions. Tlie injec-

tion of blood into the veins is described in the
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article Tbajjsfdsion of Blood. See Hypodebmic
Meuratio.n.

INJECTOR (from Lat. injicerc. to throw in).

An instruiucut for forcinf; wator into a boiler,

in which a jet of steam niin^'les with and forces

a continuous jet of water into the same hoiler

against its own pressure. There are numerous
forms of injectors, the chief dilferences between

which consist in the relative proportions of the

parts and in the means employed for changing

these proportions, either automatically or other-

wise, so as to adapt the instrument to the varia-

tion of steam or water suijjily. The accompanying^

diagram indicates the interior arrangement of

the simplest form of injector. Steam from the

boiler passing through the pipe a enters the re-

ceiving tube 6, where it is joined by the water
which enters the pipe c. The water condenses

the steam in the combining tube d, and a

water-jet is formed wliich enters the delivery

tube e and thence past the cheek valve / into the

boiler below the water-line. The operation of

the injector is difficult to explain in pojjular

terms. Briefly stated, however, steam escaping

from under pressure has a much higher velocity

than water would have imdcr the same pressure

and condition. The escaping steam from the

receiving tube unites with the feed water in the

combining tube, and gives to this water a velocity

greater than it would have if escaping directly

from the water-space in the boiler. The injector

was invented by Henri .Jacques Giffard. a French
mathematician and engineer, and is the most
popular boiler-feeder now in use; practically

every locomotive engine boiler is fed by injectors.

The history of the development of the injector,

the principles of its action and descriptions of

representative forms, are given in Kneass, Prac-

tice and Theory of the Injector (New York,
1898).

INJUNCTION (Lat. injunctio, from injun-

gere, to coniniand. from in, in + jungerc, to join

;

connected with Gk. ^evynvai, zcugnynai, Skt.

i/k/, to join, and ultimately with Eng. yoke). A
judicial writ or process of a court of equity, com-
manding a person or persons named therein to do
or not to do a particular thing. It had its origin

in the Roman law. under which system a some-
what similar process, known as an interdict, was
employed. The idea was introduced into England
and Scotland by the early Chancellors, as a re-

sult of their search for remedies to modify the
harshness of the common law and to supplement
it where inadequate to meet the ends of justice.

In Scotland the remedy is still called an 'inter-

dict.' The scope of its u'c and application has
greatly widened until to-day it is perhaps the
most important remedy of an equitable nature.
The purposes for which an injunction may

be employed may he described generally as fol-

lows: (1) To prevent the commission of certain
wrongs of a ci\-il nature; (2) to protect rights;

(3) to compel the restoration of rights. The
greatest proportion of injunctions fall under the

two classes first named, and are usually termed
prevcnlite, because they operate to prevent
wrongs by restraining acts, wliile the third class,

called inundalory, as descriptive of their pur|)osc

to com|>el the allirmative |K'rfoniiance of an act,

are more rarely used. A common example of a
preventive injunction is one to restrain the con-

tinuance of a nuisance, such as generating un-

usual quantities of black smoke and cinders in a
great city; whereas one to compel the restoration

of running water to its natural cliannel by a

person who has wrongfully diverted it therelrom
would be cla.ssed as mandatory. .\ railroad which
has wrongfully laid track.s without lirst getting;

the right of way may be com|)elle<l to remove
them by one of tlie latter class of injunctions.

Some other important uses of preventive injunc-

tions are: To prevent tlio violation of contracts,

as a contract not to sing for any one except the

other party to the contract; to restrain or pre-

vent waste, or nuisance; to protect patent rights,

copyrights, and trademarks from infringement;
and to stay proceedings in a court of law. The
latter object is effected by enjoining one or both
of the parties to the action from proceeding
further in the cause. The injunction does not

seek to oust the court of law of its jurisdiction

or to restrain the judge in the exercise of liis

judicial functions. The prerogative will be exer-

cised in this way only when the prf)secution of

the action or t!ie enforcement of a judgment will

result inequitably to one of the jiarlies. Where
e(|uitable defenses are permitted in a legal action,

as in New York, there is seldom reason for s\icli

interference. A court of equity will sometimes
enjoin a party or parties, within its own jurisdic-

tion, from ])rosecuting an action in another juris-

diction. A notable example of such exerci.se of

power is where a I'nited States court restrains

all creditors prosecuting actions in State courts

for the enforcement of their claims against a
bankrupt from proceeding further in their actions,

thus leaving all matters relating to his estate to
its own determination.

A court of equity follows the same rules in

this summary method of procedure as in the exer-

cise of its other functions, and tlierefore will only

grant an injunction when the remedy at law will

be inadequate to give a party who is wronged the
complete relief to which he is entitled. One
reason for issuing an injunction is to prevent
irreparable damage. Where, for example, a per-

son maintains an ofTensive nuisance which ope-

rates to keep away customers from a near-by shop,

the shopkeeper could recover damages in a court

of law, but. as a long delay may ensue before his

cause can he reached, his business may be ruined
in the meantime. His damages, in that event,

would be hard to estimate, and the wrongdoer
might be financially irresponsible, and. therefore,

that relief would be manifestly inadequate to pro-

tect him; whereas, if the nuisance is immediately
abated, in compliance with an injunction order,

he is saved irreparable damage. Much criticism

and controversy has been occasioned by the class

of cases where the courts have enjoined labor

agitators and sympathisers from inducing or

coercing contented workingmen to strike, for the

purpose of infiictins injury and damace on their

employers, and thereby forcing them to grant the

concessions demanded by their organizations. This
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has been called 'governing by injunction,' and
has been denounced by sucli leaders and some
publicists as an unwarranted new and arbitrary
exercise of power by tlie courts. This coulenlion

is not supported by legal authority, as the riglit

to conduct one's business without interference or
molestation from others in any manner is a long-

established privilege of citizenship, the violation

of M'hicli is an actionable wrong at law, and the
jurisdiction of a court of equity to prevent
wrongs and injuries to persons and their property
and to restrain combinations and conspiracies for

unlawful purposes ha-s alwaj's been exercised and
has nexer been questioned b_v any court, State or
Federal, since the organization of our judicial

system. The English authorities are to the same
efl'ect. Of course, the crux of the question in all

these cases is, what constitutes an interference

or molestation of another's business within the
meaning of the law; and upon this point opin-

ions are widely divergent.

Tlie courts liave not defined or limited the cir-

cumstances in wliich relief by injunction will be

granted, but reserve the right to exercise their

power whenever a novel state of facts may seem
to present urgent equitable groimds for doing so.

With reference to the time when they are
granted and remain in force, injunctions are also

classified as preliminary or -interlocutor!/, and
perpetual. 'R here there is danger that great

damage will be done by one part.v to another
before the questions between them can be deter-

mined on their merits, a court of equity, or judge
thereof, may, on application of one party to him
on the bench, or at chambers, at any time of the
day or night, and without notice to the other
party, grant an injunction to prevent the con-

tinuance of tlie wrongs complained of during the
pendency of the action; or, if no action has been
commenced, to operate as a stay until an applica-

tion is made to the court by the party enjoined to

have it dissolved. Upon such application all the

facts on both sides are presented to tlie court,

i.nd it may then dissolve the injunction or make
it permanent. In order that the party thus suni-

m.nrily enjoined may not suffer damage if it is

finally determined that be was witliin his rights

in doing the acts complained of, the court or
judge requires the party seeking the relief to give

sufficient security that he will pay all damages
that his adversary may sustain by reason of the
injunction if it is thereafter dissolved for lack

of sutTicient legal giounds to .sustain it. This
procedure thus protects both parties. This tem-
porary, or interlocutory, injunction may be made
perpetual if the court later determines that the

grounds advanced for its continuance are valid in

law and have been sustained by the proof. No
srcurily is required upon the gi-anting of a per-

petual injunction. As the order is directed to the
person afTccted thereby, disobedience thereof is

punished as a contempt of court (q.v.). See
Cii.wcKRY; Eqfity.

Consult: Jiinh. Treatise on the Law of Injunc-

tions as Adminintrred in the Courts of the United
f<tatcs and England (3d ed.. Chicago. ISnOl :

7\err. Treatise on the Lair and Practice of In-

junctions (4th ed.. London. 1(102) : TSeach. Trea-

iise on the T.nw of Injunctions (Chicago. 1895).

INJURY (from Lat. injuria, harm, from ni-

jurius. acting wrongfully, from in-, not -|- jus,

ri^ht, law). Tn the lepal sense of the term, an
actionable wrons?: that is. anv act in violation of

tlie rights of another of which %he law will take
cognizance by allowing the injured party an
action against the wrongdoer to recover specific

property or damage, or both. In the practical

sense the term may also be said to embrace
actionable wrongs against the State, in which case
the result sought b3' the action brought by or on
behalf of tlie State is the punishment of the
ollender. Injury, in the legal sense, is to be dis-

tinguished from wrongs which are damnum
absque injuria, that is, acts resulting in harm to

another for which the law gives no remedy.
An injury may also be injuria at>sque damno;

that is, an injury which, although a technical
invasion of a right, is without actual damage to

the injured party. (See Damages.) The princi-

ples governing the law of civil or private injury
are discussed at length under the subject of Tort
ami under Equity, which exercised its preven-
tive jurisdiction over torts. See, also, .Justice;
CoNTBACT; Troves; Trespass. The principles
governing the law of public wrongs are discussed
under Crime; Law, Criminal.

INK (OF. enque, enche, Fr. enere, Prov. en-

caut. It. enehiostro, ink, from Lat. encauslum,
Gk. h/KavcTov, enkauston, purple ink, from ly-

Kavaros, enkaustos, burned in, from iyKaleiv, enkai-

cin, to burn in, from cv, en. in + Knicw, kaiein,

to burn). Any colored fluid used in writing
or printing. Tlie use of ink for writing was known
to the ancients, and papyri and manuscripts dat-

ing back to more than 4000 years ago are to lie

found in various museums. Many of these

writing-fluids were pigments, consisting chiefly

of various forms of carbon, such as ivory-black,

lampblack, and soot mixed with gum. in order to

avoid too great fluidity: others were apparently
actual dyes of iron and acids, to which carbon
was added. The liquor of the cuttlefish is report-

ed by Cicero and Pliny to have been used among
the Romans as a writing-fluid. Elegant manu-
scripts, written in gold and silver inks, are well

known, and among these may be mentioned
tlie celebrated Codex Upsal, which is written in

silver ink on violet parchment, the initials and
certain passages being in gold. Some wnitten

wholly in red ink, made of vermilion, purple, or
cinnabar, are still preserved, although red wa.s

more frequently used for the headings and ini-

tials of books, chapters, and pages. Tlie emperors
of Constantinople were in the habit of signing

their acts in red ink, and the first secretary was
guardian of the vase containing the cinnabar, or
vermilion, wliicli the Emiieror used. Green ink,

though rarely found in charters, often occurs in

Latin manuscripts, especially those of later

years. It was also used by the guardians of the
Greek emperors before their wards attained their

majority.
Inks are commonly treated under the two heads

of writing-ink and printing-ink.

Bl.vck Writi.vg-Txk. Ordinary black writing-

ink is a compound obtained by the .action of
ferrous sulphate on an infusion of nutgalls or
any similar compound containing tannin, and is

essentially a ferroso-ferric gallate. Typical of
this kind of ink is the one consisting of the fol-

lowing ingredients: nutgalls, 12 pounds: ferrous
sulphate, 5 pounds: gum Senegal, .'j pounds; and
12 gallons of water. It is prepared by carefully
selecting nutgalls. preferably the variety from
Aleppo, as that contains a larger proportion of
gallic and tannic acids than other varieties,
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vrhich are then crushed and treated with distilled

water for several days, after which the clear

liquid is carefully drawn off and to it is added a

clear mucilage, made by previously dissolving

the gum in hot water and filtering. Kiniilly.

dissolve separately the ferrous sulphate ami mix
with the foregoing solutions. Some authorities

recommend instead of a solution of ferrous sul-

phate that clean iron filings be adiled to a por-

tion of nutgalls and gum and the li(|uid agitated

until it U'come.s deep black in color. In either

case the color is due to the oxidation of the

iron salt and its combination with the gallic

acid in the solution. In the manufacture of

conunercial inks, nutgalls are fre(|uently sub-

stituted by logAvood. oak bark, and sumach. It

has been determined that the proportion of three
parts of the galls to one part of the ferrous sul-

phate yields a satisfactory ink, but in actiial

practice more ferrous sulphate is usually added.
The use of the foregoing ingredients has been
conceded to result in the production of a writing
fluid which is jet black at the time of \ise. flows

freely in the pen, and is practically permanent.
In order to obtain a deeper black, logwood and
indigo extracts are sometimes added. Runge in

1S4!) described a chrome ink which he made by
adding one part of potassium chronuite to one
thousand parts of a sohition of logwood, made
by exhausting one pound of logwood with 6

quarts of boiling water. The potassium chro-

mate is added gradually when the solution is

cooled, the mixture being constantly stirred dur-
ing the achlition. This ink is cheap, permanent
on paper, and unaffected by exposure to water
or aciils. The use of ammonium vanadate, with
an infusion of nutgalls. has been recommended
as producing an exceedingly black writinglluid,
but the expense of the vanadium salt lias pre-

vented its common use. Certain aniline blacks,

especially nigrosin, owing to their fluidity, and
the fact that they form no sediment, have been
extensively used in fountain pens.

Rkd Writixg-Ink. Red inks are commonly
prepared from Rrazilwood. cochineal, or car-

mine: those nuide from Brazilwood are re-

garded as more permam-nt. while tho.se from
cochineal yield the most brilliantly colored fluids.

An excellent quality of red ink may be had
by boiling 2 ounces of Brazilwood in .'i2 oiinces

of water and by adding to that solution, after
straining, one half an ounce of stannous chloride
(tin salt) and 1 dram of gum arabic. This mix-
ture is then boiled down to a pint. The modem
red ink is frequently little more than a solution
of some aniline color, such as cosin red or rosein.

BLfE Writixo-Ink. Ordinary blue ink is a
preparation of Prussian blue, and may be made
by triturating"G parts of this substant« and 1

part of oxalic acid with a little water to a per-
fectly smooth paste, and diluting the mass with
a sulhcient quantity of distilled water. An ex-
cellent blue ink is made by dis.solving soluble
Paris blue ("cornflower blue") in alcohol.
Ami.ine Writixg-Ixks. The general formula

for making aniline inks is to dissolve l.i parts
of any aniline color in 150 parts of strong alco-
hol in a glass vessel, and. after allowing the solu-
tion to stand for three hours, adding 1000 parts
of distilled water; the liquid is then heated
gently for some hours, or until the color of the
alcohol has quite disappeared, whereupon it is

mixed with a solution of CO parts of powdered

gum arabic in 250 parts of water. This formula
may bi- followed for the ordinary violet or purple
ink, as well as for the many other colors, such
as green, yellow, etc., which are sometimes used.

.MfrTALLlc Ink.s. Gold, silver, and similar
metallic inks may be maile by taking e<|ual parts
of the metal in leaf and triturating with honey
until the metal is reduced to the finest possible

state of ilivision : thin agitating with .'JO parts of

hot water, allowing to settle, diianling tlie

water, repeating the washing several times, and
finally drying the metal anri mixing it with a
little weak giuu arabic water for use.

Si'Ei'iAi. Inks. Copying-ink is made by adding
a thickening substance, such as gum arabic, gum
dextrin, or glycerin, to ordinary ink. The ordi-

nary marking or indelible inks are maih' by dis-

solving a silver salt, usually the nitrate, in water
and ammonia, to wliich a small quantity of gum
is added. Such inks may be removed by treat-

ment with potassium cyanide. More permanent
inks may be made by using solutions of gold or
platinum chloride.

Sy.mpatiietic or Secret Ixks. These are
fluids which produce colorless writing U|K>n

paper: but, when the latter is sul>sei|uently ex-

posed to heat or proper chemical a<'tion, the

writing becomes colored and clearly readable.

Among the favorite secret inks m.iy be mentioned
solutions of lead acetate, whose invisible marks
on paper turn black on exposure to sulphureted
hydrogen, owing to the formation of sulphide of

lead. Cobalt nitrate solution furnishes another
favorite secret ink, its marks on paper turning
blue on treatment with oxalic acid. A solution

of either cobalt chloride or the nitro-chlorifle

will yield characters whidi are green when
heated, but which disappear on cooling; also

a weak soluti(m of nickel and cobalt chlorides

will produce green tracings.

Ink-Powders. These are nothing but the

common constituents of ink in a ilry state. Black
ink-powder may be made by mixing 4 parts of

powilered nutgalls. 2 parts of ferrous suiphat"',

and one part of gum arabic. The dry aniline

colors may be similarly used.

Printi.ng-Inks. Any ink used in printing is

essentially a pigment of the rci|uired color, mixed
with an oil or varnish, .lohn Underwood in lS,i7

before the Society of Arts described the pron-

ertics es.sential to a good printing ink as fol-

lows: Jt must distribute freely and easily and
work sharp and clean ; it must not have too

nnich tenacity for the type, but come off freely

and adhere to the pajxT; it must dry almost

immediately on the paper, and not dry at all on
the type or rollers: it should be practically proof

against the effects of time and chemical reagents,

and never change color. The pigment used for

th» best black ink is lampblack, and the vehicle

is usually linseed oil. Mineral pigments are

generally used to produce the different colored

printing-inks. Details concerning the manufac-

ture of printing-inks may be found in any of the

larger handbooks on printing. In lithography,

the writing-ink for drawing on the stone may
consist of equal parts of tallow, wax, soap, and

shellac, mixed up with a sutlicient quantity of

Paris black. The printing-ink used to take the

impression of engraved plates, with a view to

transference to the stone, may consist of equal

parts of tallow, wax, soap, shellac, and pitch.

Consult : Spon, Workshop Receipts I London,
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1883) ; Lehner, Tintenfabrikation (Vienna,
1885) ; Scliluttig and Neumann, Vie Lisiengaltus-

tinten; (Jruytdlagen zu Hirer lieurteilung (Dres-
den. 1890) ; Xaquet, Legal Chemistry, trans, by
Battershall (New York, 18TG) ; Frazer, liiblio-

tics, or the Htudy of Documents (Philadelphia,
I'JOl).

INKBERE.Y, or Wistebbebby {Ilex glabra).
An evergreen shrub 2 to 4 feet high, which be-

longs to the holly family (llicina;), and which is

found upon sandy soils in the United Slates from
Jlassachusetts to Florida. The leaves are dark
green, an inch or more long, wedge-lanceolate or
oblong, smooth and shining on the upper surface

;

the sterile flowers in clusters of from 3 to 6, fer-

tile ones solitary and followed by small black
berries. Its leaves and bark were formerly used
as a remedy in intermittent fever. Its principal

use is for decoration, as a constituent in bou-
quets, for which purpose it is shipped to Xew
York and Philadelphia from southern Xew Jer-

sey. Sometimes it takes the place of the Ameri-
can holly {Ilex quercifolia) , but it is not so
ornamental.

INKCAP (Coprinus alramentarius). An
edible toadstool. See MuSHBOOM.

INKERMAN, In'ker-man'. A village in the
Crimea, situated near the eastern extremity of

the harbor of Sebastopol. It is memorable as
the scene of a battle during the Crimean War
between an armj- of Russians GO,000 strong, and
detachments of the allied forces, consisting of

about 14.000 troops actually engaged. At about
5 o'clock on the morning of November 5, 1854,
the Russians, who had marched from Sebastopol,

concealed by the darkness and a thick, drizzling
rain, appeared crowding up the slopes of the
j>lateau on which the Allies were posted. Here
a portion of the English Royal Guards made an
heroic stand for six hours against a body of

Russians that was probably five times as numer-
ous. When victory seemed almost assured to the
Russians. French reenforcements came up to the
aid of the British, and by a splendid charge drove
the enemy off the field.

IN'KLE AND YARICO. A drama by
George Colnian tlie younger, produced in 1787.
The plot, which is taken from the Spectator,
No. 11, is the story of a young Englishman lost

in the Spanish Main, who falls in love with an
Indian maiden, whom he sells as a slave when
he is rescued.

INLAND BILL. See Bill of Exchange.

INLAYING. The art of decorating flat sur-
faces by the insertion of similar or different

materials of a different color. It is usually
made level with the surface, but sometimes in

slight relief. When wood of one color is deco-

rated by inlaying with others of different colors,

the term 'marquetry' (q.v.) is now generally
applied. The art was well known to the an-
cients : it made great progress in Italy in the
fifteenth century, where it was used in furniture,
developing from the use of small geometric pat-
terns into elaborate representations of archi-

tecture and figures—the so-called Tarsia work.
During the sixteenth century it was introduced
into France and Germany, where it attained
high development during the eighteenth century-.

The French artist Charles Andrf Boule (1642-

1732) was celebrated for his use of tortoise-shell

and brass, known as buhhvork—a new develop-
ment of marquetry.

Meial of one kind is inlaid witli other kinds,
and often veiy beautiful effects are produced.
When steel is inlaid with gold or brass, it is

usually called dama.skeen - work. One variety
produced in India is called kuft-gori. In this
the inlaid metal, u.sually gold, occupies more of
the surface than the metal forming the ground.
Another beautiful variety of Indian inlaying is

called tutenague or bederywork, which consists
in making the article to be inlaid, most fre-

quently a hookah-bowl, of an alloy consisting of
copper one part to pewter four parts. This is

hard, but is easily cut; the pattern is then
engraved, and little pieces of thin silver cut to
the desired forms are dexterously hammered into
the spaces thus cut out to receive them.

In the art of stone-inlaying the Florentines
have long held the palm; their favorite work
is black marble, with inlaid figures of brilliant
colored stones; this work is called pietra dura,
or Florentine work. Very beautiful work of
this kind is now made in the Imperial works at
Saint Petersburg, where the art has of late been
sedulously cultivated by the Russian Govern-
ment. This was always a favorite art in
Delhi and Agra, where some of the most ex-

quisite work is still produced. It was. however,
originally introduced from Europe by the French
artist Austin de Bordeaux, who decorated the
Taj Mahal. Usually, in the Indian work, white
marble forms the groundwork, and the figures

are formed of carnelian, jasper, agate, jade,
lapis-Iazuli. and other costly stones. Xo stone-

inlaying has ever surpassed the inlaid marble
walls of the celebrated Taj Mahal. The designs
are very artistic, the execution almost marvelous,
and the harmony of color produced by the differ-

ent stones employed is most beautiful. Many
other materials than those mentioned are used
for inlaying; and there is a style of inlaid work
in which small .squares of colored stone, glass, or
pottery are made to form pictorial and artistic

decorations; this is called mosaic-work.

IN'MAN, George.Ellis (1814-40). An Eng-
lish songwriter. He was clerk to a firm of

London wine merchant*, but opium proved his
ruin, and he killed himself in Saint .Tames's
Park. His best known songs are: The Dags of
Yore (1838): S<ii»i/ George's Flag of Enqland
(1840): Sirret Mary Mine: My 'Satire 'Bills
(music by Bishop) ; and TTnA-e. Wake, My Love,
which was sung to a melody by R. A. Wallis,
for whose opera. The Arcadians, Tnman wrote the
book.

INIIAN, Henry (1801-46). .\n American
portrait, genre, and landscape painter. He was
born at I'tica. X. \'., October 20. 1801. and was
a pupil of .John Wesley .Jarvis in Xew York City.

He excelled in portrait painting, but was less

careful in genre pictures. Among his land-
scapes are "Rydal Falls. England." "October
-Afternoon." and "Ruins of Bramhletye." His
genre subjects include "Rip Van Winkle." "The
Xews Roy." and "Boyhood of Washington:" his
portraits, those of Henry Rutgers and Fitz-

Greene Halleck. in the Xew York Historical So-
ciety: of Bishop White, Chief .Justices Marshall
and Xelson. .Jacob Barker. William Wirt. Audu-
bon. De Witt Clinton, Martin Van Buren, and
William H. Seward. During a year spent in
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England in 1844-45, lie pniiiloil Wonlswortli,

Mneaulay, John Clianibcrs, and other eelebrities.

He returned to America in failing health, and
at the time of his death, .January I", 184(i, was
engaged on a s<Ties of historical pictures for the

Capitol at \\ashington.

His son and pupil, .loiiN O'Brien Inman
(1828— ), a genre painter, was horn in Xew
York City, June 10, 1H2S. I'roni the West, where

he hail gained a reputation as a portrait painter,

he went to New York and opened a studio. His

llower pieces and genre pictures were much ad-

mired. Since 18li(i lie has resided at Rome. He
is nuted lUr his piclmi'S of Konian peasants.

IN MEMO'RIAM. A poem by Tennyson
(1850), in memory of his friend Arthur Henry
Hallam.

INN, in. An important tributary of the up-

per Danube, rising in the southern part of the

Swiss Canton of Cirisons, at an altitude of over

8000 feet (Map: Germany, E 4). It flows

through the canton in a northeastern direction,

traversing the valley of Engadine, and as a vio-

lent mountain torrent enters Tyrol through the

Finsterniiinz Pass. It maintains its nortlieast-

ern direction through Tyrol, where its valley is

famous for its scenery, and turns north at Kuf-
stein, a short distance below its entrance into

Bavaria. At the town of Kosenheini the Inn in-

creases considerably in volume, becoming broad

and filled with islands, and at its confluence with

the Danube at Passau it is wider than the main
river. The total length of the Inn is about 320

miles. It becomes navigable at Hall, a short

distance below Innsbruck, but its commercial im-

portance is greatly dctractril frnni by the rapid-

ity of its course. Its chief tributaries are the

Salzach and the AIz.

INN (AS. iiin. I'li, house, chamber, from in,

within, Goth., OHG.. Ger., OTr., Lat. in, Gk. «?,

en. in). The older English name of a place of

public entert,Tinment for travelers. In the early

ages, when among all except the most savage

peoples the law of hospitality was strictly in-

terpreted, and when, owing to the unsettled con-

dition of most lands, it was a necessity of exist-

ence, there was little need for public houses.

The earliest approximation to what was later

meant by an inn is found in the caravanserais

(q.v.) of the East—unfurnished lodgings on the

high roads which travelers might occupy on their

passage. Such was the 'inn' which was the

scene of the birth of Christ. The temples of

the ancient religions usually afTorded shelter for

pilgrims to their shrines. This custom has been

kept lip in modern pilgrimage places ; thus Saint

Philip de Neri had an immense hospice built

to receive those wlio cnme to the jubilee of 1600.

Under the Roman Emperors, houses were estab-

lished at the pusting-stations on the great roads,

which began to approximate to the modern inn.

These were not. however, open to all comers,

but were at the service of Imperial messengers,

and of favored persons who could show an
authorization known as diploma fractntorium.

There were also lodging-places for unofficial way-
farers, Imo>vn as divcrsorin or stnbulnrin. the

latter afTording accommodation to both man and
beast. A classical description is that of Horace
in his account in the Satires of his journey to

Bnindisium, where he characterizes the inn-

keeper in a spirit of modern protest as perfidus

ciiupo. The city of Koine had many small inns,

or rather lodging-houses, which had a bad iiaiiir.

and were daily inspected by the lictors of the

prutor or a>dile.

In Christian times, hospitality being named
by Saint Paul as a special duty of a bishop, the

e]iiscopal cities were tlie lirst to provide shelters

for strangers; and the monasteries provided

shelter and food for travelers throughout the

Jliddle Ages. Some establishments of this kind
reniaincd celebrated even at a later date, such
as those on the Alpine passes of (he tireat and
Eittle Saint Bernard, the Siniplon, and Mont
Cenis. The unusual aiiKJunt of traveling brought
about by the Crusades led to the cstablishnicnt

of brotherhoods specially devoted to the duties

of hospitality, whether the recipients of it wero
sick or well. See Ho.si'itaI-kii.s.

The nuidern inn, at which entertainment was
afl'orded as a matter of business, was of later

growth. Erasmus gives a vivid and amusing
picture of the crude provisions of the German
inns in his time. Nowhere iit Europe did these

establishments so soon attain a recognized and
respectable character as in England, where many
of the old inns, with designations frccpiently

adopted from the devices of powerful families,

became famous— in l.(mdon. for example, the

Angel, the Bell, the Belle Savage, the Hull and
Jlouth, and the White Horse. The older ones

were usually built round a courtyard, entered

from the street by a wide covered passage. This

form, possibly a survival of Roman architectural

methods, was common also in France and Italy.

The English inns play no small part in the

literature of the eigliteentb and early nineteenth

centuries: and where they still exist, in the

smaller places, the friendly personal attention

to the guest's comfort gives them an attractive-

ness seldom found in the more pretentious

modern hotel (q.v.). Consult: Michel and
Eournier, Ilisioire des h4trllcries, cnbnrrls,

hotils giiniis, etc. (2 vols., Paris, 1851): Bor-

chardt. Das Oast- tind Schankgetrerbe in Ver-

gdiuinihril uiul flrqcmcart (Greifswald, 1001).

INN, INNKEEPER. In point of law, an inn

is a public house of entertainment for travelers

for compensation. An innkeei>er is a pers(m who
holds himself out as engaged in the business of

receiving an<l allording accommodation (includ-

ing food, drink, and lodging) for travelers, or

other transient guests, for compensation. A tav-

ern, being a place where only food and drink are

served, was not included in the term inn ; but

the more modem term 'hotel' is, in a legal sense,

synonvmous with the term inn.

From the earliest times the common law re-

garded innkeepers as engaged in a. public calling

like that of common cnrriors, wari'lioiisciiicn.

wharfingers, etc. It imposed upon them peculiar

obligations and granteil corresponding rights or

privileges. The innkeeper is legally bound, so

long as he has accommodations, to receive all

proper persons applying for accommodation, and
is liable for damages upon his failure to do so.

In early times he was bound also to supply ac-

commodations for his guest's horse, but it is

now the law that one may engage in the business

of innkeeping without supplying any accommo-
dation for horses. The innkeeper is not hound,

however, to receive one who is drunk, disorderly,

aflected with a contagions disease, or who is

otherwise obnoxious. The prospective guest is
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not entitled to select whatever accommodation
the inn allords, and if he will not accept such
reasonable aceoniiiiodation as is oii'ered the inn-

keeper may order him to leave the house. As
some conipen^iation for this compulsory hospital-

ity, the innkeeper is allowed certain privileges;

thus, he has a lien on the horse and carriage

or goods of tlic ".'ucst for that part of the bill

or reckoning a]>plicable to each respectively, and
fur the sum due for accommodation afforded to

the guest, i.e. he may keep these until his bill

is paid for llieir keep, even though they arc not
the property of the guest (see Lien), but he can-

not detain the person of his guest until pay-
ment is made.

\^niile an innkeeper has his remedy by lien

for his charges, he is under great responsibility

for the safety of the goods of his guests. In
general, he is absolutely liable for the safety of

all goods brought to his house by the guests

unless the loss occurs by act of God or the pub-
lic enemy. An act of God is any vis major in

which there is no element of human agency. A
public enemy is a de facto government in actual

state of war with the Government to which the
innkeeper is subject. ( See these topics under
the head of C.\BBIEB, Common.) Hence the inn-

keeper is liable to his guest for loss by fire or

theft, although in some States the innkeeper i.s

exempted by statute from liability for loss by
fire not caused by the negligence of himself or

his servants. The innkeeper is excused if the loss

is caused by the guest's own negligence—as, for

example, by his leaving the door of his room un-
locked or by his leaving a box or package con-

taining valuables in a public room of the inn
without delivering the package to the innkeeper
or his servants. An innkeeper cannot escape
liability by posting a notice in the guest's room
oj' other part of the house to the effect that he
will not be answerable for such losses, such no-

tice being contrary to the policy of the law
Avhich imposes the extraordinary liability on the
innkeeper. The innkeeper may, however, make
reasonable regulations for protecting the prop-

<'rty of the guests, as requiring all valuables be-

longing to guests to be deposited in the inn-

keeper's safe, and if the guest after fair notice

fails to comply with the regulation, the inn-

keeper is not liable for loss of the valuables,

unless due to his own misconduct or that of his

servants.

One who takes his meals in a public restaurant
attached to an inn is not a guest of the inn
itself, and his rights are merely those of a
casual boarder. An innkeeper may entertain

boarders living regularly in his house, as well

as transient guests or travelers; but as to these

his liability is only that of a boarding-house
keeper. Iimkeepers are subject to various statu-

tory regulations which, owing to the fact that
the innkeeper is engaged in a public calling, do
not violate any of the constitutional provisions

guaranteeing the rights of citizens. TIius he
may be compelled to keep a regular register of

his guests, provide safety appliances to avoid

danger of fire, and he may even bp subject to

regulations as to food and accommodations. See

Ptbuo Callings : Bo.\RDiNG-HofSE : B.MLiient.
Consult: American and English Enciiclopwdia

of Law, vol. 16, 2d ed. ; Schouler, Bailments;
James, Liens.

Vol. .\.—11.

INNATE IBEAS ( Lat. innatus, inborn, from
in, in -^ iiusci, to be bom). Ideas which, by some
philosophers, are supposed to form part of the
actual equipment or content of consciousness at
birth; or if they do not appeal till later, are
supposed not to be due to any experience falling
within the life of the individual. The difficulty

of accounting for our universal and necessary
jud'onents (see Jldoment) gave rise to this
theory of innate ideas. We find the first sug-
gestion of this theory in Plato's (q.v. ) doctrine
of reminiscence, and a vigorous defense, and per-
haps the most elaborate statement of it, in Leib-
nitz's doctrine of obscure perceptions. *

INNER HOUSE. Tlie name given in Scot-
land to the higher division, or chamber, of the
great court of the kingdom, the Court of Ses-
sion (q.v.). It exercises an appellate jurisdic-
tion over the inferior division, known as the
Outer House, though its original jurisdiction is

in general coordinate with that of the latter.

INNER MISSION (Ger. Innere Mission).
The name given in Germany to a movement
originated by Theodor Fliedner (q.v.) and fur-
ther developed by .Johann Hinrich Wichern (q.v. ),

who gave it its name in 1S4H. It is intended
to elevate the whole man, and so besides specific-

ally Church work, such as Sunda.v schools, rescue
missions for drunkards and prostitutes, meet-
ings for sailors, railroad employees, and stran-
gers, it supports deaconesses to nurse the sick,

maintains asylums and homes of all kinds, and
takes part in the Red Cross work. Underneath
all this exertion is the idea that until the spirit-

ual nature is aroused little can be done for per-

manent improvement. It is distinctively a Prot-
estant movement. There is a central committee,
but it does not exercise control of the local com-
mittees. Consult: H. Behm, Die Innere Mis-
sion, eine kirchliche Refonnbewegung des 19.

Jahrhunderts (Giitersloh, 1892) ; Fiinfzig Jahre
der Inneren Mission (report of the Central Com-
mittee, Berlin, 1898).

INNER TEMPLE. One of the four ancient
guilds of lawyers known as Inns of Court in

London. ha\ing the exclusive privilege of calling

persons to the English bar. See Inns of Court.

INNES, in'es, Cosmo (1798-1874). A Scotch
lawyer and antiquary, horn at Durris. He was
educated at the High School of Edinburgh, and
at the universities of Aberdeen. Glasgow, and
Oxford. He studied law. but never had a large

practice. He arranged the documents of Register
House, and edited Rescinded Acts and .4r^s of the

f<rots Parliament. 112!i-nm. He displayed so

great an interest in the pre-Reformation period

that he was suspected of sympathy with Rome.
From 1840 to 1874 he was professor of constitu-

tional law and history at Edinburgh. His works,

besides the editions mentioned, and many char-

tularies of Scottish religious houses, were:

Scotland in the Middle Ages (ISfiO); Sketches

iif Early Scotch History (1861): Lectures on
Scotch Legal Antiquities (1872): and Memoir
of Dean Ramsay (1874).

INNES, Thomas (1662-1744). An historian

of Scotland. He was born at Drumgask, Aber-

deenshire, in 1662. and educated in Paris. In

1692 he was ordained priest of the Roman Cath-

olic Church, and passed most of his remaining

years in Paris, occasionally visiting England
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and Scotland, chiefly for liistorieiil research.

The jrreat object of his life was to refute the

fabulous luirratives of Scotland, which had
been hitherto generally accepted by his coun-

trymen, and to .supply, in place of fable, ii true

history. The prcparatorj' task he accomplished

in his Crilkal t^ssay on llir Anciiiit Inhabxtanla

of ticotland (2 vols., London, 1729). In the

preparation of this work he examined all the

manuscripts and other material relating to the

subject which he could tiiid in Kraiu-<'. Kii;,'land,

and .Seotland. The task was extremely dillicult,

for in his time most of these manuscri|>ts were
wholly unknown except to a few antiquaries;

but the complete success of his labor is admitted
by all who are acijuainled with this portion of

Scottish history. The Vrilicnl Kssay has been
reprinted with a memoir of the author by (irub

in his Uialorian.t of Kcotlniid. viii. ( Kdinbur;;h,

1879). .\fter linishinj; the critical part of his

task, Innes bejian his constructive work in his

Civil and Kcclcxiiixlical Hinlor;/ of ffcolland.

The first volume only was completed by the au-

thor, and the second, so far as he had i)roj;rcssed

with it. reaches merely to the year S21 (ed. by
Grub for the Spauldin;; Club. Aberdeen, 1853).
Besides these principal works he wrote many
dis.sertations and letters, and made valuable col-

lections of manuscripts. His death occurred in

1744. In aildillon to his Memoir, by (!rub. men-
tioned above, consult: Chambers, liioiirnphical

Diclionar;/ of Eminent Seolsmin ((Jlasfrow,

1837) ; Forbes, .liir .4ccomh/ of the I'nmitie of
Inucs (compiled UillH; printed for Spaulding
Club, Aberdeen, 18fi4).

INNESS, In'i^s, (JKORfiE (182594). An Ameri-
can landsiape painter. He was born May 1,

1825, at Newburjr. X. Y. He took his first draw-
ing lessons when fourteen years of afie. but two
years later he entered a store in Newark, N. .7.,

and soon afterwards accepted a positimi for one
year with a firm of map-engravers. In 1843 he
studied and made sketcbis from nature near
Newark, and two years later he worked for a
short time in the studio of Rcftis (iignoux, at
New York. He opened a studio of his own in

that city, and throufrh a patron and friend was
offered a trip abroad. lie spent fifteen months
in Italy, and in IS,")0 he spent one year in I'rance.

On his return he first' lived in the vicinity of

Boston, but in 1802 made his home in Kagles-
wood, near Perth .\niboy. N. .T. In lS(iS he was
elected a mend)er of the Natiimal .Vcademy. The
latter part of his life was spent in and near
New York. He died at the Bridfjc of .\llan,

Scotland, Anj^vist 3, 1894. He was a man of

high intellectual qualities, of keen wit, always
ready to express his thoughts on art subjects
with strong, clear statements.

Inness is generally considered the greatest
American landscape painter. His style resem-
bles that of the Fontainebleau-Barbison group.
His subjects included the pageants of sunrise,

high moon, sunset, and evening; each picture
seeming to pulsate with luminous qualities, at-

mospheric charm, and poetical conception. He
has been called a 'color poet.' His works, as to

style, may be elas.sed into two periods. The
first period includes his early year.s of conscien-
tious study, when great importance was given
to detail, and an intimate knowledge of all the
forms of nature; the subjects of these paintings
were panoramic in character, although always

good in cotnposition and color-totic. After 1878
his works were rather the interpretation of some
passing effect or emotion; they were full of jier-

sonality, and are expressed with great breadth
iiiid simplicity in tcclinique.

There was a notable exhibition of his paint-
ings, nundMTing two hundred and forty, held at
the Fine Arts ISuilding. .New York, in Uecend)er,
lH94; and a sale of some of the best examples,
known as the llalsted Collection, in l,S!lj. wliieh
l>rought large prices and much attention from
the public. .Many well known amateurs po-sess

works painted by him, and there are five in the
Metropolitan Museum of .\rt. New York. Among
the mo.st important of his works are: '"Lnder
the (ireenwood;" "Close of a Stormy Day;"
"Loitering;" "Pine Groves of Barberini Villa."
Metropolitan Museum; "An Autnnm Morning; '

".Xutunin Gold" (1888) ; "The Kdge of the For-
est" (1891); "Tenallv Oaks" (1892); "Passing
.Horm;" "Near the Village" (1892) ; ".Moonrise"
(18801 ; "Winter Morning, Montclair, New .Jer-

sey" I 1894).

INNESS, Geohcf:. .7r. (1854—). An Ameri-
can landscaiK" and animal painter, born in New
York City. He was a pupil of his father, in

Rome, from 1870 to 1874, and of Bonnat, io

Paris. Afterwards he shared a studio with his

father in New York City for several j'ears. He
began to exhibit in 1877. and became a member
of the Society of .American .Artists in 1880. and
ot the National .Veademy of Design in 1S99. He
received a gold medal at the Paris Salon in

1899. His pictures include the animal subjects

''Monarch of the Farm" and "Mother of the

lleni" (1883) : and "The Coming Storm" (1885)
and "Morning on the River" (1902). His work
is characterized by direct, vigorous style, and
good color.

IN'NISFAIL dr.. Island of Destiny). An
ancient mmiiic :i]ip!ied by the bards to Ireland.

INNOCENT. The name of thirteen popes.

iNNoti.M 1.. Pope 402-417, a native of Albano.
His pontificate was one of the most important
in the early centuries, in its development of the

relations of the Roman See with other churches,
both Lantern and Western. He seems to have ex-

tended, if not originated, the system of naming
legates to represent the Pope. He maintained
with a firm hand the right of the Hoinan Bishop
to hear appeals from other cliurehcs. and his

letters abound with asserlions of universal juris-

diction. At the recpicst of Saint Aiigustine and
the North .Vfrican bishops, in 404. he induced the

F^mjx'ror Honorius to pass laws for the protection

of the Catholics against the Donatists. He
strongly supported Saint .John Chrysostom
against his opponents. His last years were full

of trouble, owing t<i the attacks of .Marie upon
Rome, which in 410 was pill.iged. with the ex-

ception of the Shrine of the .Apostles. His last

two letters were written to encourage Saint .Je-

rome in his difficulties with the troublesome

Kustochium and Paula and with the Origenists.

The whole of his important correspondence is in

Migne. Patrolofjia Lntina, xx.

Innocent II. (Gregorio Papareschi). Pope
1130-43. He was opposed by a faction among the

cardinals, who set up an antipope under the title

of .Anaeletus II. But Innocent was supported by

Louis VI.. the French bishops, and Saint I'.ernard.

and restored to Rome bvl-othair, whom he crowned
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as Emporor. Anacletus still maintained posses-

sion of tlie Castle of Sant' Angelo until liis death
in 11^8, and Innocent was obliged to absent him-
self from Itome during much of that time. In
liyj he held tlie second Lateran Council, which
was attended by about a thousand bisliops, and
confirmed the condemnation pronounced by sev-

eral councils on Abelard and the followers of

Arnold of Brescia. In 1141 a conflict arose be-

tween Ihe I'ope and iiis former supporter, Louis
V 11., which resulted in an interdict covering any
place where the King might be, and onl3' removed
by Cek'slinc 11. Cmisuil: -Marten^. Die HikcI-

tuny (Us jiii IIS I lichen Sliililcs tinier Huinrirh HI.
uiid Heinrich IV. (Freiburg, 1886); Muhlbacher,
Die .iJrriliur I'apslnahl t/c? Jahres Jl.SO (Inns-
bruck, 187G) ; and the letters of Innocent II. in

iligne, I'utroloyia Lalina, cl.xxix.

Innocent III. (Lotario de' Conti). Pope 1198-

1216. This was by far the greatest Pope of the
name, and under him tiie power of the Papacy
was more widely extended than ever before. He
was born at Anagni in 1101 and made cardinal
by his uncle, Clement III., after a distinguished
career in Paris, Bologna, and Rome. His election
to the Papacy at tlie age of thirty-seven was
looked upon with misgiving, which finds expres-
sion in a poem by the famous Walther von der
\'ogehveide: "0 we, der bfibest ist ze June: hilf.

hcrre, diner kristenheit" (Alas, the Pope is too
young: help. Lord, thy Christendom!). But the
combined strength and wisdom of his rule soon
allayed these fears. His first success was the
restoration of the Papal authority in Rome and
the Stales of the Church; but he soon extended
his inlluencR to every part of Europe. In Ger-
many he adjudicated with authority upon the
rival claims of Otho, son of Henry the Lion, and
Philip of Swabia; and a second time he inter-

pose(l ellectually in behalf of his ward, Fred-
erick II. In France he espoused the cause of the
inj\ired Ingcborg, whom Philip Augustus had
attempted to repudiate in order to marry Agnes
of Meran. Another interposition in favor of the
sanctity of the marriage tie was that by which
he disciplined Alfonso IX. of Leon, who had
married within the prohibited degrees. His
legates crowned the Prince of the Bulgarians and
the King of Bohemia, and even the King of Ar-
menia received the investiture of his kingdom
from them. The history of his relations with
England (see John; Langton, Stephen) is no
less noteworthy as an exhibition of the extent
of his su[u-emac_v. That nothing might be want-
ing to the completeness of his authority through-
out the then known world, the Latin conquest
of Constantinople put an end to the shadowy
pretensions of the Eastern rivals of his power,
spiritual as well as temporal. As an ecclesias-
tical administrator Innocent III. holds a high
place. He was a vigorous guardian of public
and private morality, a steady protector of the
weak against oppression, and zealous in conflict
with simcmy and other alnises of the time. He
prohibited the multiplication of religious orders
by private authority, but he lent all his influence
to the furtherance of the remarkable spiritual
movement in which the two great mendicant
orders (see FRANnscANs; Dominican.s) had
their origin. The celebrated fourth Lateran
Council (q.v.). held in ISl.'i. marked the zenith of
his remarkable reign. In the following year,
while busily engaged in promoting peace among

the Italian cities, so as to remove obstacles to
the Crusade, Innocent was seized with a fever
and died at Perugia in his fifty-sixth year. Con-
sult: Von Hurter, Ocschichte dcs J'apslcs Inno-
cenz 111. und seiner Zeityenossen (4 vols., 3d
ed. Hijmburg, 1841-43) ; Barry. The Papal Mon-
archy (New York, 1903) ; Brischar, Innocenz
111. und seine Zeit (Freiburg, 1883); Uelisle,
Mdynoire sur les actes d'Innuccnt III., suivi de
I'iliniraire de ce poniife (Paris, 1857); Linde-
mann, Krilixche Darslcllunr/ der Verhandliinyen
liin-Qccnz III. mit den dfulschen Oegenkonigen
(llagdeburg, 188.5) ; Gasparin. Innocent III.
(Paris, 1873); Deutsch. I'apst Innocenz III.
und sein Einfluss auf die Kirehe (Breslau, 1877).
Innocent IV. (Sinibaldo de' Fiesehi, Count of

Lavagna). Pope 1243.54. He was born at
Genoa, of a distinguislied family, and was elected
at Anagni by the cardinals who had fled from
Rome, then occupied by the Emperor Frederick
II. His first and most difhcult task was to com-
pose the strife which had long raged between
this brilliant and vigorous prince and the Holy
See. Terms of peace were agreed to in 1244. the
Imperial commissioner being Peter de \'lnea
(q.v.), afterwards an antipoiie; but Frederick in-

terpreted them in a sense of his own and attempt-
ed to seize the person of Innocent, who escaped to
Genoa and thence to Lyons. To this city he
summoned a general council in 1245 to deal
with the questions at issue. (See Lyons. Coun-
cils 0I-. ) Innocent was unable to return to
Italy until after Frederick's death, arriving in
Rome in 1253. The conflict still continuing, he
excommunicated the new Emperor, Conrad IV., on
Maundy Thursday of 1254. Conrad died six
weeks later: the power of the Ghibellines de-
clined, and peace revisited Italy. Manfred, the
natural son of Frederick, then took up arms
again at the head of a Moorish army and inflicted
a severe defeiit on tlie Papal forces on Decem-
ber 2d. Five days later Innocent died at Naples.
He was considered n man of great lc:irning and
did much to advance the universities of Paris
and Bologna. He wrote a commentary on the
Decretals of Gregory IX.. which was first printed
at Strassburg in 1477. Consult: Masetti, / pon-
iefiei Onorio III., Oreyorio IX. ed Innocente
I^'. a fronle dell' Imperatore Federico II. ( Rome,
1884) ; BeritQT, Les regisfres d'Innocent IV. {Paris,
1884) ; Weber. Der Kampf zuisrhcn Papst Inno-
cenz IV. und Kaiser Friedrich II. his zur Fliicht
des Papstes nach Lyon (Berlin, 1000).
Innocent V. (Pietro dl Tarantasia). Pope

127G. He was born in Savoy, entered the Domini-
can Order, and taught with great success in Paris.
He was made Archbishop of Lyons in 1271 and
Cardinal immediately afterwards. His Pontificate
lasted only five months and was marked by en-
deavors to reconcile the Guelphs and Ghihei lines

and to reunite the Eastern churches with Rome.
He left commentaries on a large part of the
Bible and on the Sentences of Peter Lond)ard.
Consult Carboni. De Innocentio V.. Poinano Pan-
tifice (Rome. 1804).
Innocent VT. (Etienne Anhert). Pope 1352-62.

He was bom at Mont in the Diocese of Limoges,
and elected Pope at Avignon, where he resided
during his pontificate. He was a distinguished
canonist, and did nmch to reform ecclesiastical
discipline. His influence was exerted for peace
in many quarters of Europe, and he encouraged
learning, inviting Petrarch to reside at his Court.
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Consult Intwcent 17. vl Blanche <le Bourbon,
lellrrs tla i>apc, ed. Daumet (Paris, lltOl).

Jn.noc'KNT Vll. (Cosinio <le' Mf-jliorati, a native

of Saliiiona in the Abruzzi). Pope 1404-0(i. He
Imd tlistiiiguished hiiimelf by a knowledge of

canon and civil law and by a holy life, no that

he was made cardinal in i:i89 by ISoniface IX.,

whose suewssor he was chosen amid the troubles

«f the ;:reat schism. Little else than these

tumuli s distinguished his short reign, which was
r.iarkeil by nepotism.

l.N^iorEXT VIII. (Giovanni Battista Cibo).

Vope 14S4-il2. He came of a noble (Jenoeso family;

his father had been a Roman senator and Gov-
ernor of Naples. He was a widower when he
eutered the clerical state and won the favor of

Paul 11., who appointed him Bishop of Savona,
and Si.xtus IV., who made hira a cardinal. He
strove to promote peace among Christian princes

and to unite them against the Turks, who had
not long lielore conquered t'oustantiuoplo. lie

•quarreled, however, witli King Ferdinand of

S'aples over the pajTnent of the customary
tribute, excommunicated him, and transferred his

kingdom to Charles VIII. of France, whereupon
Ferdinand yielded. His nepotism was marked;
be gave his illegitimale son Franeeschetlo several

towns near Rome, and secured for him the hand
of Maddalena. diUightcr of Lorenzo de' ilediei.

In compensation be made her fourteenyear-old
brother Giovanni a cardinal, and thus opened the

way of the family to the P:i])al throne. Consult
Serdonati, ^'ita e fiitii d'liinocriizo VIII. (Milan,

1*29).
TirxoCExr IX. (Giovanni Antonio Facchinetti )

.

Pope 1.501. He was born at Bologna in 1519
and studied law. He was the first bishop named
by Pius IV., and, after the close of the Council
of Trent, was nuncio at Venire for six years.

Gregory Xlll. made him a cardinal, and he held

important olTiers under Ibis Pn|)e and his two suc-

cessors, practically administering the Papacy
during the illness of Gregory XIV. His own
reign, however, was cut short by death after two
months, during which he had supported the

League in France. He left a number of learned

philosophical and political writings.

I:t:?o<t:n"T X. (Giovanni Battista Pamfili).

Pope 1G44-.").'). He was the candidate of the Span-
ish partj- in the conclave, .nnd thus opposed by the

French. He was much influenced by his sister-

in-law Olimpia Alaidaehini. but the insinuations

of Gregorio Leti are cliaraeterized by Ranke
as a baseless romance. In the bull Zclun domux
Dei of 1648 (published in 1(>51) he condemned
the Peace of Westphalia as injurious to the rights

of the Church, and in 10.5.3 he condemned the

famous five propositions of .Tansen (see .Tanskx-
I.iM). On this point consult: Hergenriither,

Knthofhrhc Kirrhe mid chrhtVirhrr fllnat (Frei-

burg. 1S72) : and for his life. Ciainpi. Innoccnzo
X. Pamfili c la sua corte (Rome, 1878).

Ts^ocEKT XL (Benedetto Odescalchi). Pope
lfi7fi-8n. He was born at Como in Ifill, and
named cardinal by Innocent X. in 1045. Ap-
pointed Bishop of Xovara in 1650. he devoted the

revenues of the see to the poor, and later resigned
it to his brother, taking np his residence in Rome.
He was a vigorous and judicious reformer, and
bis reign is entirely free from the stain of nepo.

tism. Tn IfiTO he censured as lax sixty-five

propositions taken from .Tesuit works on moral
theology; and by the constitution Cc^lestis Pas-

tor of 1687 condemned still more strongly sixty-
eight pro|>ositii>us ol Molinos (<j.v. ). Allhougli
lie oweil his eUclion to the French i)arty, he was
soon involved in conllicts with Louis Xl\'., which
lasted throughout his pontificate. One arose over
the claim of the French Ambassador in Rome to

a right of asylum, which enabled him to slielter

ciiminals, uot only in his palace, but in the sur-

rounding quarter. Prc<'ipitatcd by an alleged
attack by the Corsican gmuds of the Po|X'. it leil

to a military expedition being launelie(l against
the Holy See. A more serious contlici arose when
the Pope attempted to put an end to the abuse of

the King's keeping sees vacant, in virtue of «hat
was called the Droit de ri'ijalc, and appropriat-
ing their revenues. The resistance to this attempt
drew forth the celebrated declaration of the
French clergA' as to the 'tJallican liberties.' (See
GAXilcAX ClUBCU.) Innocent, as did Bossuet

and Fenclon, disapproved of Louis Xl\'.'s meth-
ods of converting liu' Huguenots by force. On
this point consult Gerin, "Le pape Innocent
XI, et la revocation de I'Edit de Nantes," in

]{evue dcs quesJions hisloriques (Paris, 1878) ;

al.so consult, id., "Innocent XL et la revolution
anglaise de 1(188." ib. (Paris, 1876): id.. Lt^iiis

XIV. et le Saint Hirge (2 vols., ib., ISOOI : Im-
mich. Papst Jnnoccnz .XI. (Berlin. lOOO) : Mi-
chaud, Louis XIT. et Innocent XL, 4 vols. ( Paris,

188:!),

Ix:tocKNT XTI. (Antonio Pignatclli). Pope
1001-1700. He was born at Naples in 1015. ami,
after filling important diplomatic posts. was maile
a cardinal by Innocent XL. wliose reforming pol-

icy he set himself to imitate when raised to the
Papacy after a session of the conclave lasting

nearly six months. He brought about a recon-

ciliation with France, after the French bishops

had retracted the 'four articles': and abandoned
the aiiti-French jiolicy which, since Urban VIIL,
the popes had maintained almost without ex-

ception.

IsxociJNT Xllt. (Michclamielo de' Conti. the

son of Carlo II.. Duke of Poll). Pope 1721-24. lb-

was born in 1055 and raised to the episeoi)atc and
the eardinalate by Clement XI. He chose his

title as Pope in memory of Innocent III., who h:id

belonged to his family. Like his predecessor, he
strongly supported the Pretender, who was
alw.iys recognized as .Lames III. in Uome. At the

instance of the French Court, be very unwillingly

made the Minister Dubois a cardinal; but he
refused to rec.nll tlie bull condemning .Jansenism.

INNOCENTS, Holt, Fea.<!T of. A festival

wliicli coiiimcmorates the massacre of the children

at Bethlehem (Matt. ii. 16-181. These children

are referred to as martyrs by Saint Cyprian, and
still more explicitly by Saint Augustine; and it

is to them that the exquisite hymn of Prudentius,

Salirle Florrs Martiirum, is addressed. In the

modern Church this feast is cclel)ratcd as a spe-

cial holiday by the young, and many curious

customs connected with it prevail in some coun-

tries. One of these is. that in private families

the children are on this day privileged to wear
the clothes of the elders, and in some sort to exer-

cise atithority over the household in their stead.

In the Roman Catholic Church, which celebrates

this festival on December 28th, the color of vest-

ments (except when it falls on Sunday, when red,

the usual color of martyrs, is employed) is violet,

the color of mourning, since the innocents died
before the completion of the work of redemption.
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INNOCENTS, Massacbe of the. (1) A

paint iiif,' by Tinloretlo. in N'eniee. (2) A paint-
ing lij Kubens, in Jliuiic-li.

INNOCENTS ABROAD. The best-know-n
work of Samuel Langhorne Clemens (".Mark
Twain') (ISG'J). It is the account of a trip
undertaken in 1807 Ij}' a party of Americans, who
chartered tlie Quaker City and visited various
countries of Kurope. The humor of the work con-
sists hucely in the contrast between tlie excita-
bility and enthusiasm of the southern races and
tlie assumed indifference and ignorance of the
American tourists, and their refusal to be im-
pressed by unfamiliar surroundings. The person-
ality of various actual members of the company
is amusingly portrayed, and the thoroughly
American humor of the work gave it an immedi-
ate success.

INNOMINATE AKTEEY (Lat. arterin in-

nominata, artery without a name). The first

large branch given oil' from the arch of the aorta
at a distance, on the average, of three and one-
half inches from the aortic valve. It divides into
the right carotid and the right subclavian arte-
ries. It is separated by an interval of less than
one-half an inch from the left common carotid
artery. Its calibre is large, and its average
length is about one and one-half inches. Its
course corresponds to a line drawn from the
middle of the sternum, or the point of junction
of the manubrium and the gladiolus, to tlie right
sterno-clavicular joint. Its rel.itions are as fol-

lows: In front, the inferior cervical cardiac
branch of the right pneumogastric nerve, the left

ven.a iiinominata and riglit inferior thyroid veins,
the thymus gland, and the sterno-thyroid and
sterno-hyoid muscles ; behind, the trachea ; on
the right, the pleura, the right vena innnminata,
and right pneumogastric nerve; on the left, the
left carotid artery and the thymus gland. Through
the iniioniinato artery flows all the bhiod to
the right side of the head and neck and to the
right upper extremity. Unsuccessful attempts
have been made to cure aneurism of the right sub-
clavian by tying the innominate: but they have
resulted only in bringing out the fact that the
collateral circulation established in such cases
after the operation is ample. See the article
AORT.V.

INNOMINATE BONE (Lat. os innomina-
tuiii. bone without a name). In human anatomy,
the bone which forms the hip, and is provided
with the socket into which the head of the femur
is received. There are two of these bones in the
skeleton, and each is formed by the union of the
ilium, the ischium, and the pubic bone. See
Skkij;to\.

INNOVATION. See Novatiox.

INNSBRUCK, tns'hrrTok, in English often
written IxNSPRVCK. The capital and the most
picturesque town of the .\ustrian Crownland of

Tyrol, situated in the Alps, at an elevation of
nearly 1000 feet, on both banks of the Inn,
in a region abounding in beautiful views
(Map: Austria. B .3). It lies in a broad
valley, surrounded by high mountains, and has,
despite its high location, a verv' moderate
climate, the annual temperature averaging 47°
F. The streets are' spacious and the build-
ings attractive. Innsbruck comprises the old
town on the right hank of the Inn and the two
suburbs of Mariahilf and Sankt Nikolaus, con-

nected with the old town by three iron bridges.
In Innsbruck is found the oldest Capuchin mon-
astery in Austria. It was begun in 1598. The
Franciscan or Court church is interesting. It
conUiins a magnificent monument to Ma.ximiliau
I., consisting of a bronze statue of the Kmperor
on a marble sixteenth-centurj' sarcophagus, sur-
rounded by twenty-eight bronze statues of his
ancestors and contemporaries. The si<les of the
sarcophagus are adorned with fine marble reliefs
representing the principal events of the Em-
peror's life. The church possesses also a silver
statue of the Virgin, and several monuments to
Tyrolese patriots. The Jesuit Church, which is

a seventeenth-centur}- edifice in baroque stj-le,

not completed until 1002, surmounted by a dome
.of nearly 200 feet, and the [larish chuich, with
an altar-piece by Cranach, are worthy of mention.
The secular structures of Innsbruck are also in-

teresting. The chief among them are a fifteenth-
century palace, with a rich nuirble balcony, in
late Gothic style, covered with a roof of gilded
copper luiown as the Goldne Dachl ; the Imperial
palace, a rococo building of the eighteenth cen-
tury, ccmtaining a spacious hall ornamented with
splendid frescoes; the Ottoburg, dating from the
thirteenth century; the municipal theatre; the
Ferdinaudeum or Tyrolese National Mu.seum,
with a facade adorned with busts of eminent
Tyrolese citizens; the new orphanage; the Tri-
umphal gate, erected in 17fi.5, in honor of the
reigning family: and the municipal buildings,
possessing a collection of paintings, and graced
by the Leopoldsbrunnen in front of it. Inn>l)nick
has a monument to Walther von der Vogelweide.
First among the educational institutifpiis is the
university. It was founded in 1G77 by Leo-
pold I. It has four f.Tculties—jurispnidence,
philosophy, theology, and medicine. There are
94 instructors and nearly 1000 students, .300

being theological. Tlie library contains 100.000
volumes. The university possesses valual)le Tyro-
lese archives. Other prominent educational in-
stitutions are the national gymnasium, founded
in 1502, the municipal Oberrealschule, the com-
mercial acadeni.v, and the military school. The
Ferdinandeura contains, among its interesting
collections, a picture gallery, and a library of
about 40,000 volumes, including the works of all

the Tyrolese authors. There are important hos-
pitals. The chief industries are cotton and wool
spinning, glass-painting and the manufacture of
mosaics. There is a chamber of commerce, Inns-
bruck is the seat of the Governor and of the Court
of Appeals for Tyrol and Vorarlberg, .\mong the
interesting features in the environs are the his-

toric and beautiful Isel Mountain, with Natter's
bronze statue to Ilofer, and the famous medi.'rval
Ambras Castle, with a famous collection of
weapons. Population, in 1800, 2,3.320; in 1000,
27.050. chicflv German Catholics. In ancient
times the name of Innsbruck was (Eni Pi>ii.<> or
fFnipovfiini. The town received municipal priv-
ileges from Otho I,, Duke of Meran, in 1234,
From 1303. the year of the annexation of Tyrol
to Austria, imtil 1005, Innsbruck was for the
most part the residence of the Tyrolese rulers of
the House of Ilapsburg,

INNS OF CHANCERY, Certain houses or
sets of buildings in London, which were oriii-

inally places of residence and study for the law-
students and apprentices: hence, also, the so-
cieties which occupied the buildings. These Inas
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of Chancery, which were formerly called hos-

pilia minora, were subortliiiate to the liiiis of

Court (q.v.), from the lifteeiith or si.xteeiilli

century to the eighteenth; l)Ut they now liin'e no

jiublic'funetion, thoiifjh several of them still exist

as societies, with corporate property. The Cliam-

liers are occupied by solicitors and others. The
principal Inns of Chancery arc Clilford's Inn,

Xew Inn, an<l Kurnivall's Inn.

INNS OF COUBT. The four sets of build-

ings in London (the Inner Temple, the Middle

Templt, 1-ineoln's Inn. and (iray's Inn) belong-

ing to the four legal societies which have the

e.xdusivc right of admitting persons to practice

at the bar. hence the societies themselves. The
origin of the inns traces back to the media>val

inns of law. the origin of which is lost in an-

tiquity, and their present importance is but a

dim shadow of their former greatness. In the

later Middle Ages they became tlie seat of great

schools of law, to which students resorted from

all parts of England, and in which scholars,

statesmen, and men of affairs, as well as the

leaders of the bench and bar, were trained. To-

day they are little more than clubs of lawyers,

which maintain a few lectures for law students,

and guard their admission to the bar. The dis-

tmction of the four principal inns of law (i.e.

houses where law was taught), as Inns of Court,

was f\illy established in the fifteenth century;

but in earlier times, and sometimes later, the

name Inns of C(jurt. or its equivalent, seems to

have included both the hospitia majora of the

early period and the ho.viiitia minora, or lesser

inns", to whieh^the Inns of Chancery (q.v.) be-

longed.

The four inns are each governed by a com-

mittee or board, called the benchers, who are

generally king's counsel or senior counsel, .self-

chosen, i.e. each new bencher is chosen by the

existing benchers. Each inn is self-governing,

and i|uite distinct from the others, all. however,

possessing equal privileges; but latterly they

have joined in im])osing certain educational tests

for the admission of students. It is entirely in

the discretion of an inn of court to admit any
particular person as a member, for no member
of the public has an absolute right to be called

to the bar, there being no mode of compelling the

inn to state its reasons for refusal. Hut. practi-

cally, no objection is ever made to the admission

of any person of good character. Each inn has

also the power of disbarring its members, that is,

of withdrawing from them the right of practic-

ing as counsel. This right has been rarely ex-

ercised, but of late years there have been ex-

amples of persons abusing their profession, and
indulging in dishonest practices; in such cases,

the inn has its own mode of inquiring into the

facts affecting the character of a member, and is

not bound to make the investigation public. By
this high controlling power over its members, a

higher character is supposed to l)e given to the

bar as a body, than if each individual was left

to his own devices, unchecked, except by the law.

(See Barri.ster.) The buildings of each inn con-

sist of a large tract of houses or chambers, which

are. in general, occupied exclvisively by barristers,

and sometimes by attorneys, and are a source of

great wealth. The btiildings of the four inns are

not marked by any general plan or uniformity

in grouping or style of architecture, but repre-

.seiit the growth of succeeding centuries. The
Inner Temple has a fine hall of the time of Eliza-

beth, with an open-timbered roof (jf much beauty;

the .Middli' Temple has a library which is a nine-

teentlicentury building with a roof studied from
that of Wist minster Hall. Se«' LKii.\l, Edix'a-

TIO.N.

INNUENDO (Lat., hinting). In law. a

clause in a declaration for slander or libel, in

which the relation or application of the alleged

slanderous or libelous words to the plaintilf is

pointed out and explained. This clause is neces-

sary only if their meaning or application is am-
biguous. The term is used only in jurisdictions

where common-law pleading prevails. See Dec-

LARATIO.N ; DkI AMATION ; LiBEL; SLANDER.

INNUIT, in'nft-it. A name sometimes applied

to the American Eskimo. See Eskimo.

I'NO (Lat., from Gk. 'Icii), or Leucotiiea.
In (.ireek legend the daughter of Cadmus and
Ilarmonia, and wife of Athamas, who reigneil in

I'hthiotis. or Bieotia. He had previously wedded
the goddess Ncphele, who bore him I'hrixus and
Helle (q.v.). Ino also bore two sons, Learchus

and Melicertes (q.v.), and in her jealousy plotted

the destruction of her stepchildren, who were
rescued by their mother. As Ino had cared for

the infant Dionysus, son of her sister Semele and
Zeus. Hera visited .Xthamas with madness, and
in his frenzy he killed his son lycarehus. Ino.

fleeing with .Melicertes in her arms, and jiursued

by her husband, leai)cd into the sea. and was
received by Poseidon and the iiyini)hs as a new
goddess under the name of Leucothea. The wor-

ship of Ino-Leucothea and her son Melicertes-

Palffmon was widespread. She appeared to aid

the shipwrecked Odysseus, and was in general

regarded as the special helper of tho.se in extreme

distress and peril at sea. The story of Ino is

used with many variations by Sophocles and
other Greek dramatists.

IN'OCABTUS (Neo-Lat. from Gk. if. is,

fibre + »i/)"i5f, harpos. fniit). Vnocarpus edulis.

The South Sea or Tahiti chestnut, an impor-

tant tree to the inhabitants of the South Sea

Islands for its fruit, a nut, which, while green,

is gathered and ma-shed to su|)ply a considerabh'

part of their food. The tree is of stately growth

and fine foliage; the leaves evergreen, of delicate

texture, oblong, six or eight inches in length. In-

stead of increasing uniiformly in thickness, the

trees throw out buttresses to supjMirt the trunk.

Small projections fir^t appear, which later be-

come two or three inches thick, and extend some-

times four feet from the tnmk at the bottom in

nearly straight lines from the root to the

branches. They look like plank buttresses cov-

ered with bark. The central stem may continiK'

for many years only six or seven inches in diam
etcr. These natural planks are used for paddh-
of canoes and for other purposes. This tree !i:is

lie<-n extensively planted throughout the tropic-.

At Calcutta ten-y<«r-old trees were 2r> to 30 fe<'t

in height.

IN'OCEB'AMUS (Neo-Lat.. from ic. i.f. fibre

+ Klpa/inr, Iceramos, tile). A characteristic fos-

sil lamellibranch (pelecypod) of the .Turassic and
Cretaceous rocks. The valves have rounded out-

lines, with the surfaces broken by concentric

folds, beaks low, and hinge-line without teeth.

These shells are very abundant in the .Jurassic

and Cretaceous rocks of the Western States, some
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(if thpm attainiiifr tlio diainetcr of two fwt. Soe
JiTiASsic System.

INOCULATION (Lat. inoculatio, from Lat.
itiociiluir, to graft, from in, in + oculus, tye;
c'oniiec-tcd with OChurch Slav, uko, OPruss. uyinx,
Litli. o/.is, Goth. auyO, UilG. ouye, Ger. Auyc,
A.S. cage, Eng. eye). Intentional infection of an
intiividual with a disease by introducing its viru.s

into the tissues or fluids of the body. Inoculation
ot the lower animals is used in the study of bacte-
riology, for it is possible by this means to repro-
duce in animals, with some organisms, tlie patlio-

l(i;iical condition presented in the natural disease.
Cultures are made of the micro-organisms of the
disease, or tissues, secretions, or excretions are
obtained from the di.seased body, to constitute the
material for use. (See Dlsease, Gekm Theoky
OF.) The inoculation is either subcutaneous, in-

liaserous, iittrai'ascular, or intracerebral, accord-
ing as the injection is made respeetivel}' into the
tissue under the skin, into a .serous cavity like

the |ileura. into a vein, or directly into the sub-
stance of the brain.

Criminals have been inoculated with disease
for experimental purposes, as well as volunteers
for science' sake. Preventive inoculation is prac-
ticed in the case of several diseases, as rabies,

plague, diphtheria, etc. Virus ot di.sease which
has become weakened (attenuated) by being
pas.sed through several animals is injected into

human beings who have been or are to be exposed
to the disease, and the desirable blood change, to-

gether with the development of antitoxin, is

obtained. (See Antitoxin; Immunity; Serum
TiiEiiAPY.) The first use of inoculation in human
beings was probably the intentional transference
of smallpox. From very ancient times the Hin-
dus, and from as early as the si.xth century the
Chinese, inoculated persons with sniallpc.x and
then cared for them, with the result of a smaller
iTiortality than if they had caught the disease

during an epidemic. In 1717 Lady JIary Wort-
ley .Montague, wife of the English Ambassador in

Turkey, became convinced of the advantages of

inoculation with smallpox, as practiced by the
Greeks and Armenians there. In 1721 she caused
her son to be inoculated in London. Six con-

ilcmned criminals at Newgate were the next
experimental cases; and. after the two children
of Caroline. Princess of Wales, were also inocu-

lated, the fashion became established among the

wealthy and high-born. The mortality from
smallpox in England at that time was one in

five, while the mortality of the inoculated was
but one in .3000. The Chinese used crusts, placed
ill the nostrils, or caused the children tn wear
the clothes of a smallpox patient. Following (he

Hindu method, the English made incisions in the
arms, into wliich tlie pus from a pustule was
introduced. In general, a milder course was
taken by the disease resulting from inoculation,

about fifty pocks appearing, it is said; but in

sonip cases intense invasion followed with a fatal

result. The disadvantage of the method ai)|x>ars

from the fact that every inoculated (lerson be-

came a focus for the spread of the disease, and
isolation was expensive. Besides, the percentage
of deaths from smallpox, in spite of (or possibly

because of) inoculation, increased till, at the end
ot the eighteenth century, one-tenth of the popula-
tion of England died of the disease. After becom-
ing very fashionable and spreadins over the civi-

lized world, inoculation fell into disrepute short-

ly after Jenner's introduction, in 1796, of vaccina-
tion, which he had discovered in 1775, to be a
preventive of smallpox. Tlie entire ellieicncy
of vaccination and its safety and ease caused ite
ra|iid supplanting of inoculation. Prussia in
1835 jiroliibited inoculation for smallpox, and
Great Britain enacted laws against it in 1840.
It is said to be still in vogue in China and in
Algiers. Consult: Moore, The History of Hmall-
pox (London, 1815); CoUinson, Smallpox and
1 accinalion ilistorically and Medically (Consid-
ered (London, 1860). See Vaccination; Jen-
NER.

INOCULATION (in plants). A term rarely
used ill horticulture in the sense of buddina
(q.V.).

INOFFICIOUS TESTAMENT (ML. inolJi-
cios-us, contrarj- to duty, from Lat. in-, not +
officiosus, dutiful, from o/Jieium, duty, from opi-
ficium, doing of work, from opifex, one who does
work, from opus, work + fa cere, to do). In the
civil law, a testament disinheriting the heir or
other natural recipient of the testator's bounty.
Such a will is deemed contrary to the duty which
a parent owes to his oll'spring, and is therefore
wholly or partially void. This doctrine has been
adopted into the legal systems of the Continent,
of Scotland, of Louisiana, and Quebec, and of
other States who.se law is derived from that of

Koine, but does not obtain in the common-law
system of England and the United States. Where
it exists it is generallj' regulated by statute, and
in general effect will be given to an inofficious

testament if it embodies the reasons of the tes-

tator for the disinheritance complained of. See
Heir; Succession; Testament. Consult the
authorities referred to under Civil Law.

IN'OSIT (from Gk. 'ts, Is. fibre), 0„H„(OH),-|-
'211.<). A compound of carbon, hydrogen, and
o.xygeii. extensively found in vegetables and spar-

ingly in the muscles, lungs, kidne.ys. spleen, liver,

and brain of man. It may be prepared by ex-

tracting unripe beans with water, boiling the

extract with some acetic acid, filtering, adding
normal lead acetate to the filtrate, again filtering,

adding some ammonia and basic lead acetate to

this second filtrate, separating the precipitate

thus produced and dissolving it in aqueous sul-

phurctcd hydrogen, and finally mixing the sul-

phuretcd-hydrogen i^olution with alcohol and
ether; the inosit is then obtained in crystalline

form. viz. in the form of large rhombic tables.

The com])osition (CaH,X\) and the sweet taste of

inosit led chemists to mistake it for a form of

sugar; it has, however, been shown to be a

derivative of benzene, CoH,. The presence of

inosit in a substance submitted for examination
may be detected by mixing a small auKUint of the

given substance with a little nitric acid, evapo-

rating to dryness in a platinum crucible, and
treating the residue with ammonia and a little

strontium acetate. The presence of inosit is

thus revealed by the formation of a violet pre-

cipitate and a greenish coloration. I'nlikc the

sugars, inosit does not undergo alcoholic fer-

mentation, nor is it probably capable of under-
going lactic fermentation in the presence of de-

caying cheese.

INOUYE, e'nd-oo'yii'. Kaoru (IS.-JO— ). A
Japanese statesman, born in Choshin. With his

friend Ito (q.v. ) he went to Europe, and studied

two years in London. He returned in time to
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prevent bis clansmen from fighting the allied

squadrons at Shimonosfki (q.v.) in 1864.

Hi- prugrt'ssive spirit uiul loyally to ilie Emperor
driw Ujjon him the wralli of reucLiouary assas-

sins, who wounded him with their swords and
left him for dead on the snow. He reeovered,

however, and subsequently was made vice-minis-

ter of the Treasury in Tokio, in which position he

was inlluiMitial in havinj; the chief thoroufihfare

of the city rebuilt in brick after the prcat lire

of IHT'J. lie was a member of the Council of

State, Minister of Public Works, and for seven

years .\lini>tcr of Korci<ni .Mlairs. His State

pa|)crs have had •.real weight and intluence. In

1885 he was made count, and in 18!i2 .Minister of

the Interior, .-\ftcr the war with t'liina he was
sent to Korea to inauj^rate reforms, but his

splendid programme was marred during his tem-
porary absence by the riotous invasion of the pal-

ace by Japanese rullians. in which the Korean
t^uecn Min was assassinated.

INOWRAZLAW, e'nA vriits'lif. A towTi in

the l'ni--ian Province of Posen, situated 21 miles

southwest of Thorn (Map: Prussia, 11 2). It

has a nuMiber of foundries, machine-shops, sugar-

mills, and Hour-mills. In the vicinity are situated

extensive Government salt-works. Population, in

1890, l(i..->n:!: in lilOO. 2(1,141.

IN PAR'TIBUS IN FIDErLItTM. See Trrc-
lAB Ul.sllol'S.

IN PERSO'NAM (Lat.. against a person).
In the cla.-.siii(.-iili(jM of U'gal rights, a right in per-

sonam is one available against a particular per-

son as distinguished from one maintainable
against the whole world, known as a right in

rem (q.v.). Rights iii personam arise out of

specific engagements entered into by individuals

or out of duties imposed on individuals by (he

policy of the law. They thus comijrehcnd all

ccmtract rights, the rights that arise out of the

domestic relations or out of liduciary or official

position. Tlius, the right to the performance of

a contract, the right of a husband to the society

of his wife, the right ot a beneficiary against a

trustee, in each case asserted against a determi-

nate person, are all rights in personam. But by
far the largest class of these rights is that
which springs from the violation of other

rights, whether rights in rem or in personam. A
right once violated—whether a right of pro|H>rty

by a trespass, or the right of personal security

by an assault, or a contract right by a breach

of contract—a right of action arises, and this

right of action, being limited to the person or

persons committing the act complained of is

necessarily a right in personam. (imMilt the

authorities referred to under Tort: CoNXRArr:
and the Commentaries of Kent and Black --tone.

The expression in personam is also commonly
employed to descril>e the action instituted for the

violation of any right, whether in rem or in per-

sonam. Wherever an action is brought against

an individual, whether for damages or for the
restitution of money or specific property, it is

properly described as an action tii personam.
The action in rem is in our law limited to a nar-
row range of cases. (See In Kem.) Tlie phrase
in personam is also employed in a narrower sense

to describe the mode in which a legal obligation

is enforced against an individual. The courts of

chancery are said to act in jirrsonnm. i.e. by or-

dering a person to do or to refrain from doing

a certain thing, while courts of law, whose func-
tion is not to command, but to adjudicate con-

troversies, are said to act in rem. Sec CuANCKi,
I.OU: t'UA.MKRV. Coi UT OF; Kqlity. t'ousult the
uutliorilies referred to under Pkocedlki;.

rNQXTEST (OF. enrjuesle. Vr. enqnCte, from
ML. inqnislfi, from l.at. imiuisitti. p.p. fem. .sg.

of in<jnirere, to inquire, from in, in + quarere,
to search). A juiliciul proceeding for the pur-
pose of inquiring into or investigating (he facts

and circumstances of a particuhir matter by a

jiirv' specially summoned for the purpose.

The term is applied to several special pro
ceedings differing widely in the nature of the
purposes for which they arc instituted.

One of tlie most ancient \ises of the word wa>
as applied to a coroner's investigation. In such
a ease there is no element of contest, as the

only object of the inquest is to gain information,
and the person or persons under suspicjim arr

not |M'rmittcd to enter a formal defense. A later

employment fof the term was to designate an
inquiry into the age of an heir who claimed his

inheritance upon majority, but this practice has
fallen into disuse.

At a still later date the word was applied to

the proceedings before a sherifT, where he was
directed by the court (o suunnon a jury and
ascertain the amount of damages sufTeri'd by a
complainant, where the defendant hail failed to

appear or to put in a defense. (See Dekaii.t. )

On such ail inquest the defendant might appear
and cross-examine the plaintiff's witnesses, as
well as bring witnesses in his own behalf to
contradict the adverse testimony. This practice

prevails to-day in .some jurisilictions. but in Xeu
York and a few other States such an in<|iii'si i-

taken In-forc tlic court and by any jury in at

tendance for the trial of causes. Tlie iilaintilT

is required to introduce testimony tending to

establish his cause of action as well as his

damages, but no affirmative defense is permit led.

The term is further employed to describe the

proceedings before a sheriff upon an .att,ichmcnt.

replevin, or garnishment of pro|x'rty. when he
summons a jury to determine which claimant i-

entitled to the property. Such a finding is not

conclusive of the merits of the action, but award-
the present possession of the property.

Inqiest of Office. This is another applica

tion of the term which is vcrv' remote in it-

origin. It was first employed during the era of

the N'ornian kings of England to describe a spe-

cial proceeding held by an officer of the Crown
to inquire into any matter or occurrence (he

legal effect ai whicli might be to cause the for-

feiture or escheat of any lands or personal prop
erty to the King. Such occurrences were very
much more common at that time, when the feu-

dal system was at its height, than at present

.

but sueli inquests may still be called undi'r the
above circunisLances. Such proceedings Ijcar the

same name in most of the ITnitcd States, but are

very rare. The ca.se must be tried by a jury, not

of any particular number of persons: it may be
twelve, or more or less than that number, as may
happen to be convenient. In this country the
process is resorted to when real pro|>erty is to be
forfeited to the State for want of heirs. In

States where aliens, by the operation of the
common law. are not allowed to hold real estate,

aji inquest of office would be applicable to vest
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in tlie State the title to lands in their possession.
Consult the Commentaries of Kent and Black-
stone; Pollock and ilaitland, Uixlory of Enylish
Law (2d ed., London and Boston, IS'JiJj. See
AcTio-\; Alien; Coroxek; Inquisition; etc.

INQUILINE, in'kwilln (from Lat. inqui-
liiitis, one dwcllinj,' in a place not one's own, from
idco^a, inhabitant, from incolcre, to inhabit, from
in, in + colere, to cultivate). An insect which
lays its eggs in a nest of some other insect, thus
living parasitically at the expense of the host.
The Inquilina; form a group of gall-flies called
'guest gall-flies,' which are unable to produce
galls themselves, since they do not secrete
the gall-producing poison, though possessing a
well-developed ovipositor. Hence, like the So-
niada, etc.. among bees, they are 'cuckoo-flies,'

laying their eggs in galls already formed, the
larvae feeding on the inside of the gall in com-
pany with the larvae of their host. These in-

quilines strikingly resemble their hosts, and arc
dillicult to separate. There are several hundred
species. The [nquilin.T, forming a section of the
family Cynipida-. are. according to Walsh, dis-

tinguished from the true gall-flies by the sheaths
of the ovipositor always projecting more or less

beyond the 'dorsal valve,' which is a small hairy
tubercle at the top of the seventh abdominal seg-

ment. This dorsal valve also projects greatly.
In almost all the species the ovipositor projects
from between the tips of the sheaths. Among
the inquiline genera are S\Tiophrus. Amblmopus,
Synerges, and Aulax, which are 'guests' of vari-
ous species of Cynipides. The cuckoo-flies
(Chrysididse) are all inquilines, laying their eggs
in the nests of wasps and solitary bees; some are
true parasites.

One of the eight species of British wasps is

said by Sharp to be a guest wasp. Guest bees are
not rare; they do not work, the organs for col-

lecting and carrying pollen having been lost by
disuse. Guest bees enter the nests of both soli-

tary and social bees and lay their eggs, the
young feeding upon the pollen stored up for the
young of their hosts, but not directly destroying
their young hosts. Xoniada (q.v. ) is a gaily-col-
ored bee which boards witli species of Halictiis,
Andrena, etc. Packard states that there seemed
enough food in tlie nest for the young of both
host and boarder, as they were found to live har-
moniously together, and their hosts and their
parasites are disclosed both at the same time.
The species of Coelioxys live on the leaf-cutting
bee (Megachile), those of Psithyrus on the
bumblebee. In this guest bee the mandibles of
the female are acute and two-toothed, their legs
(tibiae) are convex, so that they cannot carri-

pollen, while they have no pollinigerous organs.
The habits of these guest bees afi'ord interesting
examples of the effect of change of habits on
their structure. For the guests of ants and
termites see Insect, paragraph ffocinl Tnxerts.

BiBLionRAPHY. Packard, Guide to fffjidif of
Injects (9th ed.. New York, 1889) ; Sharp, Cam-
hriflne Xaturnl History, vols, v.-vi. (London,
Isn.TOn).

LNQUIRY, WRIT OF. A common law writ
or process diiected to a sherifi' commanding
him to empanel a jury for the purpose of assess-
ing damages. It is employed against a default-
ing defendant. The proceedings under such a
writ are termed an inquest. Sec Inqi'est.

INQUISITION (Lat. inquisitio, inquiry,
from iiKjUutrt, lo investigate, from in, in
+ rjuwrere, to seek). The {Imjuiisilio hcere-
tiew ijiavitatis). called also the Holy OHice.
A tribunal in the Konian Catholic Cluirch for
the discovery, repression, and punishment of
heres}', unbelief, and other oftenses against re-
ligion. From the very earliest times Christians
looked with horror upon all heresj-. As soon as
the Council of Xica;a (.32.5) had formulated its
creed, Constantine attempted to repress all dis-
sent, but it was not until 385 that any one was
executed for heresy. From this tiiiie, in the
East, persistence in heresy was legally punish-
able with death. In the West, however, among
the tolerant Germans there was no tendency for
several centuries to inflict the capital sentence
for heresy. In the twelfth century there were
some executions, but the Church in general pre-
ferred milder measures. Peter II. of .-iragon. in
1197, was the flrst Western ruler to decree that
heretics should be burned at the stake. This
became the (onmiun rule in Italy, Germany,
France, and Spain in the following century. The
ecclesiastical cognizance of lieresy, and its pun-
ishment by spiritual censures, belonged to the
bishop or episcopal synod; but the bishops seldom
fultilled this duty, because they were too fully
occupied. Xo special machinery for the pur-
pose was devised, however, until the spread, in
the twelfth and thirteenth centuries, of certain
sects rejjuted dangerous alike to the State and to
the Church—the Cathari, Waldenses. and Al-
bigenses—excited the alarm of the civil as well
as of the ecclesiastical authorities. .\t that time
heresy was regarded as a crime against the State
no less than against the Church. .'Vn extraor-
dinary commission was .sent by Pope Innocent
III. into the south of France to aid the local
authorities in checking the spread of the Albi-
gensian heresy, and a council hela at Avignon in
1209 directed that in each parish the priest and
two or three laymen in good repute should be ap-
pointed to examine and report to the bishop all

such ofl"enses discovered within the district. The
fourth Lateran Council (1215) earnestly im-
pressed, both on bishops and magistrates, the
necessity of increased vigilance against heresy.

So far, however, there was no permanent court
distinct from tho.se of the bishops: but by suc-
cessive edicts, from 1227 on. a special tribunal
for the purpose was instituted, the direction of
wliich was confided chiefly to members of the
Dominican Order (12.32)." The Inquisition thus
constituted became a general, instead of. as pre-
viously, a local tribunal : and it was introduced
into Italy, Spain, and the southern provinces of
France.
The procedxire of the Inquisition deserves a

brief notice. A person suspected of heresy, or de-
nounced as guilty, was liable to be arrested and
detained in pri.son. to be brought to trial only
when it might seem fitting to his judges. The
proceedings were conducted secretly. He was
not confronted with his accusers, nor were their
names even then revealed to him, but the sus-
pect could make known his enemies, whose evi-
dence would thereupon be excluded. The evidence
of an accomplice was admissible, and the ai-cused
himself was liable to be put to the torture in
order to extort a confession of his gtiilt. Any
such confession, however, had to be repeated
afterwards without torture in order to be ac-
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cepted. But if the accused refused to repeat his

confession ho might Ik- tortured again. .\s a
puMishinent the condemned were sentenced to

make pilgrimages, to wear sign>* of infamy
such as tlic yellow cross, or to imprisonment, and
in extreme cases were condemned to death. This
extreme p«'nalty. however, could he inllicted only
hy the State, and out of (>3ti per.sons condenmed
hetween l.'iOS and i;i22 oidy 40 were turned over
to the State. The State was required to enforce
the laws of the t'hurcli as a part of the ruler's

duty as a Christian. If the ruler refused he
might be excommunicated or in extreme instances

deposed. The I'apal Inquisition had no standing
in Kngland and the northern ccmntries. where
all such matters were attended to i-ither by the
Hishops' Inquisition, or. as in Kngland. by the
royal power. In Languednc the Inquisition was
very active for about a century, hut hy the end
of the first qtiarler of the fo\irteenlh century it

had practically spent its force. In Xorthcrn
!•"ranee the history of the Inquisiticm is more
obscure, but by the end of the fourteenth century
it is certain that it was decadent. Philip the

Kair. however, made use of the Inquisition

against the Templars and in l.'?12 made it a
.State tribunal. In most of the Italian cities

except Venice it was very powerful. In Germany
it had a very slight influence.

It is in Spain. Portugal, and their dependencies
that the Inquisition attained its fullest develop-

ment. As an ordinary tribunal similar to those
of other countries it had existed in Spain from
an early period. Its functions, however, in these

times were little more than nominal; but early

in the reign of Ferdinand and Isabella, in con-

sequence, it is said, of the alarms created by the
alleged discovery ot a plot among the .Tews and
the .Jewish converts—who had been required

either to emigrate or to conform to Christianity

—to overthrow the ({overnment, an appliiation
was made to Pope Sixtus IV. to permit its

reorganization (1478) ; but in reviving tl)e tri-

bunal the Crown assumed to itself the right of

appointing the inquisitors, and. in fact, of con-

trolling the entire action of the trilumal. The
establishment of the tribunal of the Inquisition

was sanctioned by the Cortes at Toledo in 1480,

and from this date the Spanish Inquisition be-

came a State tribunal, a character which is rec-

ognized by Kanke. Cuizot. Leo. and even the great
anti-Papal authority I.lorente. In order to prove
that the Church generally, and the Roman See
itself, was dissociated from that Stale tribtmal,

the bulls of Pope Sixtus IV., which protest against
it, are cited. Notwithstanding this protest, how-
ever, the Spanish Crown maintained its control

of the Inquisition. The work of the Inquisition

began in 1481. when Miguel Morello and .Tuan
Martin, mend)crs of the Dominican Order, were
appointed inquisitors for Seville. In 1483 the
Inquisition was extended over .Aragon and I>eon.

and the Dominican Tomas de Torqucniada Iq.v.)

became tlie first Grand Incjuisitor. The popes
attempted to contnd the arbitrary action of the

royal tribunal and to mitigate the rigor and in-

justice of its proceedings, but these measures
were inefTective to control the fanatical activity

of the local judges. When, however. Spain
sought to introduce its peculiar Inquisition into

Naples also. Pope Paul IIT.. in l.'>4fi. exhorted the
Neapolitans to resist its introduction. ITowever
severe the weight of the Inquisition may have

been on lieretics and unbelievers, the number of

its victims as given by Llorenle, an historian of

ilic Impiisition, is enormously exaggcratid. Ifis

statements deserve no credence whatever, al-

though he had excellent oppcutunities of learn-

ing the truth, as lie was the secretary of the
Inquisiti(jn for a time. He was a violent par-

tisan, and his errors and exaggerations have U'en
exposed, especially by llefele in his Life of Ciir-

diiiiil .Xhnvin's ( Kng. trans., 2d cd., Lonilon,

1885) : Kanke does not hcsilate, in his Fihslrii

und \olhcr dm .liiillicliin IJiiropns^ (4th ed..

Leipzig!, to impeach his honesty. While he gives

the number of executions as ,341,042, the ('atholi<"

authority (ianis .states 4000 to have been thi'

total. Protestant writers have usually given
figures varying between the lowest and tlie high-

est. Charles V. (l.-ilO-5t5) and Philip II. (l.V)()-

98) made attenijits to transfer the Incpiisition

also to the Netherlands, but there is no question
that here it was political, intended to suppress
a revolt rather than a heresy.

The Spanish Inquisition is condemned by
Protestants anil non-Spanish Catholics alike.

.Spanish Catholics, however, are inclined to de-

fend it, and ludd that its form of proceeding
was not as usually stated, but was fair and
equitable, considering what a fearful crime heresy
was and is in the eyes of the Catholic Church.
There is no doubt, moreover, that many of the

crimes tried by the inquisitors in Spain were
.such as would now be brought into our ordinary
civil courts.

The rigor of the Spanish Inquisition abated in

the latter part of the seventeenth century. In
the reign of Charles III. it was forbidden to

punish capitally without the royal warrant ; and
in 1770 the royal authority was required as a
condition even for an arrest. In 1808, under
King .To-seph Bonaparte, the Inquisition was sup-
pressed. It was revived umler the Kestoration.

was again suppressed on the establishment of tlie

Constitution in 1820. but was partially restored

in 182."), nor was it till 18.'i4 that it was finally

abolished in .Spain, its property being applied
two years later to the liquidation of the na-
tional debt.

From Spain the Inquisition was transplanted
into all the Spanish-.\merican coimtries. and it

continued to exist in these countries until they be-

came independent. From Portugal the Incpiisition

was extended to the Portuguese colonies in India.

The rigor of its process, however, was much
mitigated in the eii.'htccn1h century, and under
John VI. it fell entirely into disuse.

The Inquisition in Rome and the Papal States

never ceased, from the time of its establishment,

to exercise a severe and watchful control over
heresy, or the suspicion of heresy, which offense

was punished by imprisonment and civil dis-

abilities: but of capital sentences for heresy the

history of the Roman Inquisition presents few in-

stances, and according to Ralines. On CiriUzalion

(flth ed., ^ladrid, IS7."i(. that tribunal "has never

been known to order the execution of a capital

sentence" for the crime of heresy. The tribunal

still exists under the direction of a congrega-

tion (confirefjatio unnrti officii), originally found-

ed by Paul III. in l.')42, and reorganized by Six-

tus v., but as by its very constitution it must call

upon the State aid to enforce its decrees, and
as such State aid can nowhere be obtained at the

present day, its action is limited to the imposi-
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tion of spiritual punishments, such as excom-
munication.

(Joiisult: Lea, History of the Inquisition of the

Middle Ayes (3 vols., Ni'W York. 1887-88), a
stanilard work ; French tsanslation, containing
the author's latest revisions, by lieinach (Paris,

11)01), ir.), with an excellent hibliographieal in-

trodiietion by Freilericq ; ilolinier, L'inquisition

duns le midi de la France (Paris, 1880) ; Tanon,
Histoire des trihunaux de I' inquisition en France
(Paris, 18;)3) ; Fredericq, (leschiedenis dcr in-

quisitie in de Nedrrlanden {2 vols., Ghent, 18!i2-

SJ6) ; Gams, Kirehengcschichte Kpaniens, vol. iii.

( Regensburg, lS(i2-7y)'; Lea, Chapters from the

Religious Histort/ of Spain (Philadelphia, 1890) ;

Hefele, Cardinal Ximenes (Eng. trans., 2d ed.,

London, 188.5) ; Rodrigo, Historia verdadera dc
la Inquisicion. (3 vols., Madrid, 1876) ; Orti y
Lara, La Inquisicit'm (Madrid, 1877). The lit-

erature is voluminous, but these books represent

all points of view now lield by scholars, and will

furnish more complete bibliographies.

INQUISITION. The formal instrument in

writing setting forth the verdict or decision of *
sheriff's or coroner's jury as a result of their

inquiry into the facts of the matter referred to

them. It is certilied and signed by each of the

jurors, and is usually required to be filed in some
public office as a record of the inquest. It does

not operate as a judgment, but is sometimes the

basis of further proceedings in the matter. For
example, if a coroner's jury summoned to inquire

into the cause of the dealli of A find that he
was killed by B under circumstances not justi-

fiable by law, tile proper authorities will cause
the latter to be indicleil. The inquisition is not
evidence against him, being merely for the infor-

mation of the public jirnsccutor.

The word is less frequently used to describe

the proceedings at an inquest, but this leads to

confusion, 'and is not sanctioned by the best

authorities. See Inquest.

IN BEM (Lat.. in, or with respect to. a
thing). In the classification of legal rights, a
right in rem is a right of a general character,
available against the whole world, as distin-

guished from a right in personam, which is a
right against a determinate jier.son {in personam
crrtam). Rights in rem are not limited to

things, i.e. to proiXTty, as the phrase might indi-

cate, but comprehend all rights, whether in re-

spect to person or projierty, which are claimed
or asserted against all jiersons whatsoever, and
not against any particular individual. Thus the
right not to be assaulted, the right to personal
liberty and security, are rights in rem, as well
as the right to be free from trespass or other
invasion of a property right. See In Person.\m.
The expression is also employed to designate a

form of action in which the remedy sought is not
damages against an individual, but the seizure

and deiention of specific articles. In such cases

tlie thing sought to be recovered or charged with
the claim of the plaintilT is personified for the
purpose of making it tlie defendant in the action.

Such proceedings are not common in our legal

system, the ordinary process for the recovery
of land or goods being really an action in per-

sonam against the person wrongfully withholding
tlie property. But in admiralty practice such
actions are common. They are brought for the

enforcement of maritime lien>- against a vessel

or cargo, for the recovery of salvage, to procure
the forfeiture of property for a violation of the
revenue laws, or to obtain possession of a prize

in time of war. See Maeitime Law.
I. N. R. I. The first letters of the Latin in-

.scrijitiou placed on the cross by Pilate at the

crucifixion of Christ: lesus \a::arenus Ilex lu-

dtrorum, '.Jesus of Nazareth, the King of the
Jews' (.Tolin xix. 111).

INSANE ASYLUM. An institution for the

care and treatment of the insane. Monasteries
appear to have been the representative of such
retreats in the mediaeval Christian times; but
restraint and rigid asceticism characterized their

management. Out of conventual e.stahlishments

grew the bethlems, or bedlams, with which the
English of two generations ago were familiar.

{ See Bedlam. ) The vast majority of the insane

must have been neglected: in some countries,

reverenced as specially God-stricken : in others,

tolerated, or tormented, or laughed at, as simple-

tons or hufToons; in others, im])risoned as social

pests, even executed as criminals. In a few
spots, enjoying a reputation for sanctity, or

where miraculous cures of nervous diseases were
supposed to have been effected, such as Gheel
and Saint-Suaire, communities were formed, of

which lunatics, sent with a view to restoration,

formed a large part, and resided in the houses

01 the peasants, and partook of their labor and
enjoyments. Asj'lums, properly so called, date

from the commencement of the nineteenth cen-

tury: and for many years after their institution,

although based upon sound and benevolent views,

they resembled jails both in construction and
the mode in which they were conducted, rather

than hospitals. Until about 1880 a model erec-

tion of this kind was conceived necessarily to

consist of one vast building, the centre of which
was appropriated to the residence of the officers,

the kitchen and its dependencies, the chapel, etc.,

from which there radiated long galleries, in

which small rooms, or cells, were arranged upon
one or both sides of a corridor or balcony, having
at one extremity public rooms, in which the

agitated or non-industrial inmates, as the case

might be, spent the day, while the more tractable

individuals were withdrawn to engage in some
pursuit, either in workshops, clustered round the

central house, or in the grounds attached, which
were surrounded by high walls. The population

of such establishments, when they \vere appro-

priated to paupers, ranged from 100 to 1400
])atieiits. These were committed to a stall' com-
posed of a medical otiicer. matron, and attend-

ants, to whom were directly intrusted the man-
agement, discipline, and occupation of the insane,

in accordance with regulations or prescriptions

issued by the' physician. A gradual but great
revolution has taken place in the views of psy-

chologists as to the provisions and requirements
for the insane during seclusion, chiefly through
Conolly's influence, in 1847 and subsequently.

As a result of this change, asylums, especially

for the wealthy classes, are similar in their

arrangements to ordinary dwelling-houses: while
it is proposed to place the indigent in cottages

in the immediate vicinity of an infirmary, where
acute cases, individuals dangerous to themselves
or others, or in any way untrustworthy, could
be confined and actively treated, as (heir condi-

tion might require. In all such establishments,

whether now entitled to be regarded as cottage
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asylums or not, the scinblniice and much of tlio

reality of coercion has been aboliahed; the inllu-

enee of religion, oeeupalion, edueulion, recrea-

tion, the juiJicioiis uppliealion of moral imprcs-

sioud, ami the dominion of rational kindness and
discriuiinatinK discipline, have btrn added to

mere luedieal treatment, and siibstituteil fur

brute force, terror, and cruelty. In fact, the

word "asyhinr lias been supplanted by "liosiiilal :'

"keepers' have fjiven place to nursi's" and "altenil-

ants;' and the insane are treated, especially in

institutions in the United Slates, as sick people.

(See I.NSANITV.) Consult: Kscpiirol. Drs mala-

dies mentaltm, etc. (I'aris, 1S38; Knglish trans,

by Hunt, Philadelphia. 1845) ; tiuislain, Traiti

sur I'aliciiation mentale ct sur Ivs hospices dss

aJi<Jn<!s (.\msterdam. 1820) ; t'onoUy, Vonstruc-

tion and (jovcinimitt nf Lunnlir Asiiliims (Lon-

don, 1847) ; V. KralTt-Kbing, Ivirn, Neumann, Fr.

Fischer, Eickholl. Wilser, l.anderer and Diez,

Festschrift ziir Fcicr dcs fuDlzifijiihriiien Juhi-
Idiims dcr .install IlUnaii (lleidelW-rjl', 1892);
Allison, "The Care and Custody of the Convict
and Criminal Insane," in I'loiecdinijs of the .Va-

tional Prison Association (Washington, I'JOl).

See Insanity.

INSANITY (Lnt. insanitns, from insanus,
insane, unsound, from in-, not -f- sanus, sane,
sound: connected with f!k. /riot, wins, crdt. sos.

sound, safe), or l.rxACV. .\ manifestation of

disease of the lira in characterized by a general
or partial derangement of one or more of the
mental processes, in which, wliilo consciousness
is not abolished, nicn(;il activity is weakened or
perverted. This deliiiitinn is iimdiHcd from that
given by HamMioiid. and, like all attempted
definitions of the term, is inndeqiuite. Insanity
is not mental disorder, although disorder of

mind is always present in insanity. .\ person
who mistakes red for gray has disordered men-
tality; but he is not insane, though color-blind.

Defective reasoning, which leads a man. for in-

stance, into a had investment, is a disordered
mental process, yet not insanity. Thus it is a
matter of extreme ditliiulty to define insanity so

as not to include the eomlitions existing in sleep,

or trance, or the common nuinifcstations of gen-
eral neuroses like epilepsy, hysteria, and chorea,

the delirium of fever, acute intoxicatioas, etc.

There is no rigid line of demarcation between
sanity and insanity. The conditions of each
bear close resemblance. The processes of mental
action in sanity and in insanity are of the same
kind, although they differ in their origin and in

the degre«i of their intensity. It is often said that
everj' (me is more or less insane. Tliis is an ab-
surdity, as insanity is a, manifestation of disease,

not merely a name for mental disorder. The
notion, also, that one ma.v be insane on one
subject, and otherwise perfectly .sane, is erro-
neous, for the same reason. .\n insane person
may betray his mental condition when drawn
out by one line of tho\iglit. or when one topic is

broached: but. if insane, he is diseased and in

no respect sane, even if able to carry on hia
business or perform complex acts properly.

To understand insanity one must understand
the normal action of the mind and have some
knowledge of the physical basis of mental action:
that is, of the cerebral cortex and its as.sociation

fibres. (See Xbrvois System.) Tlie functions
of the cerebral cortex are: (1) To receive im-

pressions from the organs of sensation (conscious
jicrccptions)

; (2) to group the.se impressions
into a unit, known as a concept; (3) to store

up these concepts, for future recognition and
recollection (memory.), for gathering into novel

combinations (imagination), and for use as a
basis of thought; (4) to express thought in

siK'Cch and action; (5) to experience emotion
which accompanies mental activity; (0) to exert

self-omtrid over all mental action. (Starr, t

'this statement is true enough for the practical

study of insanity, and is made to avoid opening
the subject of the connection iK'twcen nervous
and mental iihcnoniena. -While many alienists

accept the anatomical basis, and believe in a
transference of the mental into the nuiterial.

others claim that the activity of the highest

nervous centres is attended by a mental state, but
is not in itself a mental state. (See Mi.nd.I At
all events, when areas of the corle.x are diseased,

one or more of the cortical functions named ma.v

be suspended, and mental disorder results. If

changes in blood-supply or in nutrition occur, or

14 disease allects the entire cortex, insanity may
result : and, as a lesult, thought becomes illogical,

emotion becomes excessive, or arises witliout ex-

ternal stimulus, action is irregular or purpose-

less, and conduct is not properly adjusted to

surrounding circumstances. In the insane person
impressions from sense perceptions may be
wrongly interpreted. \n illusion is a falsely

interpreted sense perception. For example, a
chair nuiy be mistaken for an animal ; the rumble
of a w.igon may be mistaken for the angry voices

of a pursuing mob. Ideas may arise without
any sense perception. When quiet exists, th«

insane person may hear voices; he may see faces

in an empty space; he may smell burning flesh

when no odor is .present. These false perceptions

without external origin in sensory experiences

are called hallucinations. .\ mistaken idea uuiy

be harbored by any one; for cxami)le. one may
believe that a st<me is much larger than it is.

Measurement and examination convince hiip of

his error, and. if he is sane, he corrects his judg-

ment. The in.sane man is not alTected by logic:iI

methods, and retains his erroneous idea in spile

of demonstration and reasoning. A mistaken
ide.a accepted without logical foundation is a
delusicm; if retained in spite of demonstration
of its falsity, it is an insane delusion. Insane
peo|)le freipieutly, though not necessarily, ex-

hil)it delusions, varying according to the bodily

ills, the occupation or profession, the emotions
experienced, or their surroundings. Certain
forms of delusion are fairly constant in certain

types of insanity. For example, in melanclioli;i

patients often declare that they have coniniilted

some great sin: in piiranoia. delusions of per-

secution and of conspiracy are present: in mania,
delusions of identity, or of being an important
|)erson. are frequent: in alcoholic insanity. Ilia

delusion of marital infidelity is common: in gen-

eral paresis, a number of grandiose delusions—of

power, of wealth, of strength, of beauty—are

present in one stage: and in early stages of

dementia delusions of grandeur are also noticed,

with less frequenc.y. Oi-iturlmnces of emotional

feelinq occur in insane [leople: depression, ex-

altation, languor, and absurd joy are noticed in

dilTerent cases. .Xeting under the impulse of

delusion or hallucination the insane exhibit <its>-

turbance in voluntary action and conduct. In-
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sufficient motive causes action, because of im-

paired inlellucluul power, or impaired memory,
or sub-consciousness. Consciousness is impaired;
external objects are often ignored; changes of

personality occur.

Besides these mental signs of insanity, there

are many somatic, or jjUysical, symptoms. The.se

are generally divided into five classes: (1) Sen-

sory symptoms, such as pain, hypersesthesia

(q.v.),'or ana'sthesia (q.v.). (2) Changes in

lellcx action, from disease or other cause, such

as lessened knee-jerk (q.v.) or dilated pupils.

(3) Motor disturbances, such as loss of muscular
control, shown in altered handwriting, altered

speech, gait, attitude, etc.; convulsions or

paralysis may also occur. (4) Changes in cir-

culation and nutrition, such as pallor or flush-

ing, loss of flesh, impaired digestion. (5) Dis-

turbances of sleep, which occur commonly.
The study of disease affecting the mind is

called alienism, or psychiatry, less often (in

Great Uritain) medico-psycliology. The spe-

cialists who give their attention to insanity and
the treatment of the insane are called alienists.

An accurate classification of diseases affecting

the mind is difficult. Various alienists have pro-

duced difl'erent tables, but the most satisfactory

is the classification of Krafft-Ebing (q.v.), or

some modification of it, such as the following

table, as adopted in his lectures by M. Allen
Starr (q.v.), of Xew York:

Cla.ssific.vtiox of Mental Disease.
.A, Mental diseases without apparent organic

lesions.

I. I'st/chonetiroses, in healthy brain.

1. Melancholia.
a. simple.

6, with delusions.

c, with agitation.

d, with stupor.

2. !Mania.

a, simple.

b, witli frenzy.

3. Confusional insanity.

4. Stuporous insanity.

a, simple. Primary dementia.

6, with periods of ecstasy. Kata-
tonia.

5. Terminal dementia.
II. Psiichirnl de(}cncration in uealc brain.

1. Periodical psychoneuroses.

2. Partial degenerative insanity.

a, emotional. Hj'sterical.

6, moral.
c, impulsive.

3. Paranoia.
B. Mental diseases with organic lesions.

1. Alcoholic insanity.

2. Senile dementia.
3. Syphilitic dementia.

4. Paretic dementia.
C. ^lental defects with maldeveloped brain.

1. Imbecility.

2. Idiocy.

.\n additional group might be adiled. including

the citmplinilinft insanities, embracing traumatic,
choreic, postfebrile, rheumatic, gouty, phthisical,

sympathetic, and pellagrous insanity, as suggest-

ed by Spitzka.

Melancholia is characterized by a depressed
*Tuotiiinal state. (Sec ^Iei.anciioi.ia.) Mania is

characterized by an exalted emotional state. (S?e

3iANlA.) Confusional insanity is characterized

by incoherence and confusion of ideas without
essential emotional disturbance. It is a rare
condition, dependent upon cerebral exhaustion,
and follows emotional shock, cerebral overstrain,
or exliausting disease. Some class it as a form
of dementia. Stuporous insanity resembles con-
fusional insanity. In it there is an impairment
or suspension of the mental energies, without
emotional disturbance; an indifference and in-

dolence; an apatliy. It is an acute primary de-

terioration following exhausting disease, excesses,

shock, or hemorrbage. from whicli recovery is

generally rapid. Katatonia is characterized by
periods of ecstasy, during which the patient may
be very voluble, alternatii.g with cataleptic or
apathetic- intervals. (Spitzka.)

Dementia is a weakened intcllectvial state in

which thought, reason, and volition are impaired
or suspended, considerable indiflerenee or total

apathy existing. The patient is 'childish,' lives

a vegetative existence, gradually losing intel-

lectual ground, and drifting into mental decay.

When this condition follows mania, melancholia,
or other mental disease, it is called ter-

minal dementia. Some terminal dements have
periods of excitement, and are noi.sy and restless;

but most are quiet, tractable, and childish.

Periodical insanity is the term given to the

mental state in neurotic patients who have recur-

ring attacks of mental disease at fairly regular
inten'als. Some will have an annual att:iek of

mania for many years. Others will have a brief

attack of melancholia with each snenstrual
period. Some have an attack of melancholia of

a few- days' duration, followed by an explosion

of maniacal violence, lasting a week, and this

in turn followed by a period of stupor or con-

fusion. From the last the patient emerges in a
few weeks, and a lucid interval of a few months
follows. This is called circular insanity. Par-

tial degenerative insanity occurs in people who
have little .self-control, defective reasoning power,

and impatience of restraint. It includes emo-
tional insanity (folie raisonnantc) . in which
baseless irritability, jealousy, outbursts of rage

and fury occur; moral insanity, in which there

seems to be an absolute want of appreciation

of right and wrong, and the patient ignores all

laws of custom, conventionality, decency, and
morality; and impulsive insanity, in which the

patients act on sudden impulses, without reason-

ing, obeying imperative ideas, right or wrong, in

spite of their wish to control themselves and do
otherwise. (See Dipsomania: Kleptomania:
Pyromania.) Paranoia is a chronic delusional

insanity in -which intellection is imimpaired.
(See Paranoia.) Alcoholic insanity is charac-

terized by erotic ideas, hallucinations of sight,

hearing, and smell, delusions of marital infiilelity,

and great restlessness. In the chronic form the

patient suffers from violent attacks of temper
and fairly constant irritability. and the hallucina-

tions constitute a daily torture. These hallucina-

tions are always fearful; the patient fancying
that he sees horrible animals, devils, enemies, or
pitfalls, and that he hears threats, curses, ob-

scene language, and noisy shouts, and that he
smells foul odors, or dangerous electricity, or
poisonous gases. (See Alcoholism.) In senile

dementia the patient manifests a loss of af-

fection for his relatives, delusions of grandeur
or great egotism, suspicion withcnit cause, im-

pairment of memory and of judgment, and delu-
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sions regarding )iis possessions nnd money, gen-

erally tearing poverty or tlielt. Syphilitic

dementia occurs in victims of ^ypliilis. Tliey

evince excitement or depression, loss ot memory,
and failure of other intellectual processes, tinally

relapsinj; into a condition resembling terminal

dementia of the quiet type, of short duration,

during which partial and temporary paralyses

often precede death. Paretic dementia is also

called general paresis, progressive general paral-

ysis of the brain, and, improperly, 'softening

of tlie brain." See P.\Rt.sis. See also Imbecii.-

ITV and Idiocy.

Of the complicating insanities, the traumatic

variety is a variety of mania following severe

injury, such as gunshot wound, and is charac-

terized by great restlessness, delirium, and jac-

titation. Choreic in.sanity rarely occurs in pro-

tracted cases of chorea, maniacal outbreaks,

confused delirium, emotional change, and impair-

ment of memory resulting. Dementia may fol-

low. The post-febrile insanities are psychoses

complicating diseases, accompanied by high

fever, such as scarlet fever, smallpox, pneumonia,
typhus and typhoid fevers. As a rule, the pa-

tients are lucid during the day, but sulTer from
delirium, illusions and hallucinations, ilelusions

of identity, and generally anxiety, during the

night. Even though maniacal and melancholic

states alternate, and confusion of ideas is con-

stant throughout, the prognosis for recovery is

generally favorable. Khcuinatic. gouty and toxic

insanities are similar. Phthisical insanity, which
is intercurrent in some cases of fatal tuber-

culosis, resembles the post-febrile variety, but
there is also a considerable egotism nnd some
delusions of grandeur.

It will be seen that perversion of the will is

present in almost every case of insanity. This

fact led Hammond to, incorporate in his definition

of the term the statement that in insanity

'mental freedom is weakened, perverted, or de-

stroyed.' Free determination of the will is pre-

sented by delusions, by inferences from delusions,

by abnormal emotional states, by delirium, by
incoherence of ideas, or by dementia. Often
the mental processes of the insane are identical

with those of the sane, but the premise from
which the argument springs is false. In many
forms of insanity the ego is preeminent. A
lunatic may consider himself powerfully
equipped, mentally and physically. He is ex-

pansive, elated, extravagant, arrogant, and gar-

rulous. This condition is termed hiiperhuUa.

.\nother may be depressed, dejected, apatlietic,

mentally .slow and impeded, hopeless, and even

suicidal. This condition is termed abulia.

Fanciful subdivisions have been made by some
alienists, founded upon certain trains of thought
or often recurring ideas, and terms have been

devised to indicate the trend of imagination in

patients experiencing these ideas. For example,

II f/oraphobia denotes fear of being in an open
place or street; claustrophobia, fear of being

shut in a room or house; nuisophobia, fear of

defilement, pollution, or contamination; pi/ro-

phobia, fear of fire; astrnphobia. fear of light-

ning; anthropophobia. fear of society. This list

might be prolonged indefinitely.

Causes. The causes of insanity are divided

into two classes; (1) Predisposing causes, in-

cluding stress and strain, neuropathic constitu-

tion, and heredity (of aTcoholism, epilepsy, in-

sanity, or other nervous disease). ('2) Exciting
causes, including shock, intense emotion, worry,
and inlelleetual overwork, exhausting diseases,

excesses (alcoholic or sexual), the strain of

childbirth, sunstroke, etc. In the report of the

New York State Commission in Lunacy for tin-

year eniling September .'tO. I'.MIO, the fidlowiii;,-

were the causes assigned for insanity in 4SI'

(ases admitted to the New York State Hospitals
for the Insane in the juceeiling twelve mouths:
.Moral causes: Adverse conditions, loss <d

friends, business troubles, etc., 3.54; mental
strain, overwork, worry. ;tS4 : religious exciti-

nient, (!."); love allairs, including scdtiction, .'t'J;

fright and nervous shock, il.'). I'hi/siriil causes:

.Meoholism, 47l>: sexual excess, '24; venereal ili-

eases, !)4 ; imisturbation, !tO; sunstroke, iiO; acii

dent or injury, 87; pregmincy, 9; parturition

and puerperium, llili: lactation. 1.5; change of

life, 100; fevers, i.S; privation and overwork.

80; epilepsy, 1S:J; other convulsive disorders. .I;

diseases of skull and brain. Tli; old age, 2:i!i

;

exophthalmic goitre, 1: epidi^mic intluenza. 40;

abuse of drugs, 44: loss of special sense, tl;

nra'mic poisoning, 2; other auto-infection, 1;

all other bodily disorders and ill health. 2!t4

;

heredity, .3.57 : congenital defect, 44 ; una.sccr

tained. 141.1. It may be added that 4.'5 person^

found not to be insane were committed durin

the year. Of the 1819 new cases admitted, 100.

i

ha<l inherited predispositirm,

N.vnvE ANu .\i,iKN l.NSAXE. The matter of the

alien insane has attracted the attention of :i

statistician who finds that there are conlinid

and supported in this coimtry a number of .[lien

insane far in excess of the proportion which
the foreign-born population bears to the native

born. The proportion of native-born to foreign

born in 1!»00 was 8t> to 14. In 1901 the propor

tion of native-born insane to foreign-born insaii'

was 65 to 3.5. This excess of foreign-born in~aih

imposes an immense expense upon the taxpayers,

for it is estimated that their maintemmei' cost-

not less than $10,000,000 a year. The foreign-

born insane cost New York State about $1,000.-

000 annually. The danger to the population

from absorbing a deteriorated and dc-'cnerate

foreign stock is ajjparent. The pre-4if law
(190.3) provides that an immigrant may be re-

turned to his native country if he becomes insane

within one year. Economists are calling atten-

tion to the necessity of making the time of

]irobatiim at least two years, and of ctmdUcting

a searching examination into the history and
antecedents of all immigrants.

PnooNOSis. .Vbout 00 per cent, of the cases

of melancholia and mania recover. Terminal
dements, paranoiacs, senile dements, syphilitic

dements, and i)aretics never recover. Case- of

partial degenerative insanity rarely recover. Tlie

average ntnnber of recoveries of all kinds of

cases, excepting the hoj>eless, is over 40 per cent.

Most recoverable cases emerge during tlie first

year of their illness; few recover after two years

have pa.ssed. Early confusion of ideas, inde-

eene,v, persistence of delusions, and .obesity are

unfavorable symptoms. Recurrence occurs in

about "2.5 per cent, of ordinary asylum patients.

The offspring of insane parents are defective;

therefore no one who has ever Wen insane should
propagate children.

Treatment. The treatment of insanity is a

matter of great complexity. There can be no
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magical retiioval of manifestations by specific

drugs. All improvement is slow. Dietetics

forms an important part of the regimen; as do
regular exercise; judicious control or direction;

diversion by means of games, music, or tlie play;

occupation, which is of great importance ; isola-

tion from worry, care, noise, coni[)any. or habit-

ual environment; and the contact with the

liealthy, hopeful, reasoning minds of nurses and
j)hysicians. Drugs are indisi)ensable in many
conditions of malnutrition, insomnia, disordered
circulation, etc. Restraint by means of me-
chanical contrivances is almost abolished in

well-ordered asylums, except the restraint of con-

finement and of legulations. But some form of

iDechanical restraint is necessary and very help-

ful in certain cases, such as absolute refusal to

take food, or determined attempts at suicide.

Most cases require sanitarium or asylum treat-

ment.
Medico-Legal Aspects of Issaxitv. The

plea of insanity as an excuse for crime has been
fashionable at internals. There are eases of im-
perative impulse in partial degenerative insanity

under which the lunatic commits an act which
would be a crime in a sane man, but for which
(he lunatic is irresponsible. Xo case occurs in

which but one insane act is committed, while the

person wa.s well balanced before that act and
remains well balanced forever after it. In au-

thentic cases, a well-marked history of insanity

before the act can be elicited, and insanity

continues thereafter. 'Temporary aberration' in

an otherwise sane person does not occur. Am-
nesic and irresponsible intervals occur in

psychic epilepsy (see Kpilepsy), during which
crime may be committed ; but the preceding and
continuing epilepsy will be established. The
knowledge of right and wrong is an improper
basis upon which to judge the mental condition

of a criminal. With a keen sense of right and
wrong, a desire to do the right, and a dread of

punishment, an insane person may obey and com-
mit a crime under the all-powerful compulsion of

an imjMirative impulse, in utter helplessness. But
when insanity is established as the cause of a
crime, the unfortunate perpetrator should be

committed to an asylum in place of a jail.

Lunatics should be. in general, confined in hos-

pitals or retreats. Their prospect of improvement
or recovery is never injured by incarceration in

a proper institution. Society deserves protection

from their acts, fraught with danger to them-
selves or ethers. The physical and financial

interests of their families desen-e consideration.

Their individual interests are advanced by con-

finement.

Commitment of the Insane to Asylims or
Hospitals. In many countries, and in most of

the States in the Union, special safeguards are

erected by laws to prevent the confinement of

sane people in institutions for the insane, as
well as to secure to the insane a full enjoyment
of their rights. For instance, in the State of

New York an alleged insane person may be com-
mitted to an institution for the reception and
care of the insane only after a complicated,
though not public, process. In this State the
word asylum is used no longer, but has been
replaced by the term hospital. There are no
more 'keepers;' but niirses and attendants have
the immediate care of the mentally astray. A
Commission in Lunacy controls all matters re-

lating to the insane. This commission ia com-
po.sed of a medical man of at least five years'
e.\perience in the actual care of the insane in

an institution of some size, a lawyer, and a
layman, all three appointed by the Governor of
the State. These commissioners issue or revoke
licenses to physicians or to State hospitals
whereby they are permitted to conduct or for-
bidden to conduct institutions for the care and
treatment of the insane. Thej' also are charged
with the duty of visiting all institutions, super-
vising, and in a sense directing their govern-
ment. Any judge of a court of record may
appoint as an e.\aniiner in lunacy a physician
of whom he approves, who has been in the actual
practice of his profession at least three years,
and who is a permanent resident of the State.
The commitment paper, as formulated by the
New York State Commission, consists of five
parts: (1) .\ petition, to be made by a member
of the family of the alleged insane person, by a
person living in the house with him, or by a
county officer, setting forth the reasons of "the
petitioner for believing the person in.sane, and
asking the court to act in the matter; (2) a
certificate made under oath by two examiners
in lunacy, giving the results of their joint
examination of the patient; (3) a waiver of
personal service of the order of court upon the
person in question, to be signed by the commit-
ting justice in his discretion, or a substitutional
service: (4 1 an order f<jr a hearing before the
justice, if in his opinion this be necessary or
desirable, or be requested : ( i5 ) an order of a
judge of a court of record committing the alleged
insane person to the chosen hospital or retreat,

after officially declaring him to be insane. In
the case of indigent lunatics, who are partially
or totally a charge upon the State, a further
statement is made by .the justice concerning the
patient's financial condition, far as can be
ascertained. This entire proceeding may be con-
cluded, with the exception of the hearing, with-
out publicity or violation of the privacy that
should surround family matters; yet it prevents
a conspiracy to incarcerate a sane man as insane.

Bibliography. Bucknill and Tuke, Psycho-
logical Medicine (4th ed.. London, 1879) ; Ham-
mond, Treatise on hixnnitii (New York, 1S83)

;

Spitzka, Manual of Insanity (New York, 1889)
;

Bevan Lewis, Text-book of Mental Diseases
(Philadelphia. 18g9) : Mercier, inanity and In-

sanity (New York, 1892); KirchhoflF, Hand-
book of Insanity (New York. 189.5) ; Church and
Peterson, Xervotis and Mental Diseases (2d ed..

Philadelphia. 1901).

INSANITY. Technically, in law. a disea,se

or disturbance of the mental faculties which may
produce some effect on the legal character or

quality of the insane person's acts. It may or
may not render him jio/i compos mentis, that is,

subject to legal restraint or control of his

person and property. It may thus be
distinguished from lunacy, which may be de-

scribed as such mental unsoundness as to in-

capacitate the insane person for all legal trans-

actions and justify the State through the proper
agency in taking charge of his person and prop-
erty. The discussion of the legal control of the

person and property of lunatics, or those who
are iioii compos mentis, is reserved for the article

on LiNACY. The law takes cognizance of insane



INSANITY. 650 INSANITY.

persons a8 such, cliielly for tlie following jxir-

poses: (1) To iisecrUiiii tlioir rospon.sihility for

crime; (2) to ascertnin their eii]mcit.v to make
contracts; (3) to ascertain their liability for

their torts; (4) to ascertain their capacity to

make wills.

(1) liE.si"ON.siitiLnv FOR {'itiMK. The insanity
of one charged with criine may |ireclmle the exist-

ence of the criminal intent which is an essential

element of the crime. W lic-n. therefore, the plea

of insanity is set np on liclialf of one charju'cd

with crime the qiiestiun raised is. Was the
accused capable of forminj; a criminal intent at
the time when he committed the act? The law
on this subject was first fully investifjated. and
a legal test of insanity in crimin:il cases adopted.
in Si'Naghton's case by the Knglish House of

Lords in 1S4.'}. M'Xajrhtnn. having killed an-
other while imder the inlluence of an insane de-

lusion, was charged with murder and certain

questions growing out of the case were put to

the judges of the House of Lor<ls. They an-

swered in substance that mere insanity was not

a defense: that to establish want of criminal
responsibility it nuist bo jiroved that the party
accused was laboring under such defect of reason
from disease of the mind as not to know the
nature and quality of the act he was doing;
that an insane delusion would not establish

want of responsibility imlcss the delusion if true
would justify the defendant in doing the act

with which he is charged. Thus, one who killed

another under an insane delusion that the other

was threatening his life under circumstances of
immediate danger to himself is not criminally
responsible for the homieide; but an insane de-

hision that another was slandering the defendant
would not excuse him for killing or even assault-

ing the supposed slanderer, assuming always that
in other particulars the di'fendant knew the na-

ture and (luality of his act. M'Xaghton's case

still represents the law in England, and its rules

have been adopted by the court.s of most of the
United States.

The elTect of M'Xaghton's case is to hold to

full legal responsibility one who commits an
otTense under the inlluence of an insane, irresis-

tible impulse, if he knew at the time the nature
and character of his act. And this is generally

the law. although it is conceded that there can
he no criminal act without a free agent, and there
may l>e in a given case the strongest evidence of

the existence of such an impulse. The courts of

n few States, however, relying on the assertion

of medical experts that such a form of insanity
does exist, recognize such a plea as a good
ground of defense, but hedge about their ruling
with the most stringent requirements as to proof
of such mental defect. Idiocy or iml)ecility is

also a defense to crime. The test adopted, viz.

that one must have as much mental capacity as a
child fourteen years old in order to be convicted

of crime, is not very satisfactory, but is prohahly
the best po.ssible. .'^o-ealled moral insanity and
emotional insanity have never lieen recognized by
the courts as a legal defense to crime.
One charged with a crime is presumed to be

sane, and the prosecution is not in the first in-

stance required to introduce evidence of sanity of

the defendant. Upon the defendant's ofTering evi-

dence to prove his insanity the burden of proving
sanity is thrown upon the prosecution. Theoreti-
cally, since the cfTect of insanity is to .show

absence of criminal intent, the prosecution should
be required to prove sanity beyond a rca.sunablu

doubt in order to establish criminal intent. In
a few States Uiis is the rule. In the majority,
however, the defendant is required to prove his

in.sanity by the preponderance of evidence, and
in one or two to prove his insanity beyond a
rea.sonable doubt. Jn.sanity may also Iw a bar
to the trial or punisbmeiit of (Uie charged with
a crime. The test of insanity in the one case
is the defendant's ability to vmderstand the na-
ture of the ch.irge and of the trial, and in the
other the nature and pur])ose of the punislnnent.

(2) Cap.\city to Co.ntk.vct. The contracts
of a lunatic, that is one for whom a comniittee
has been appointed, are void, and no rights or

liabilities are acquired under them either by the
lunatic or the person dealing with him. The
contracts of one who is insane, but who has not
been judicially declared to he a lunatic by the
appiiinlment of a committee for the ix'rsun or

property, arc in general voidable, i.e. they stand
as valid luitil he or his legal representative set

them aside. Komierly it was held that the law
would not allow one to plead his own insanity

in order to avoid his contracts, since he would by
so doing stultify himself. This rule no longer
obtains. If the insanity is of a character sudi
as to prevent ;in insane person from understand-
ing and reasoning properly with referenie to the

contract and its terms, and the insanity is known
til the jx'rson dealing with him, then the contrait
may Ih- avoided at the option of the insane person
or his legal representative. If. however, the

person dealing with him does not know of the

insanity, and he have nothing to put him on his

guard, the weight of authority is that such a

(ontract cannot be avoided unless the sane parly
could 1)0 placed in statu quo. An insane person
is absolutely liable for necessaries duly sup-

plied to himself or his wife upon the theory of

quasi-contracts (q.v.). Sec Xkce.ssariic.s.

(.3) LiABii.iTV I'OR Torts. .lustice and jiuli

lie policy require that insane persons should In-

bound to pay from their property for damage
caused by their torts to others, and it is gener

ally the law that insane persons are liable for

their torts. In the ease of malicious torts, as

lil>els and slanders, insanity may render the

mind incapable of entertaining malice, in which
ease there is no liability, anil for the same reason

insanity of a (lefend:int may be a ground for not

awarding punitive or vindictive damages. See

Tort: Damages,
(4) Capacity to Make a Will. Insanity

does not necessarily render one incapable of

making a will. It is declared by the best judges

that so high a degree of mental ability is not

needed to make a will as is requisite to the

formation of a valid contract. The criterion of

testamentary capacity in this lespect. as stated

by the Xew York Court of .Appeals in the cele-

brated Parish will case (Dclafield \-s. Parish.

2.5 Now York 0. S.^). has been generally accepted

and acted on throughout the world. It is thai

the testator must be capable of >inderstanding the

nature of the business in which he is engaged, of

summoning before his mind, without prompting,
the property of which he wishes to dispose, ami
the persons who are the natural objects of his

bounty, and of retaining them in his mind n

sufficient length of time to arrive at a rational

conclusion. Tlie two salient elements of this
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requirement are a retentive memory and the

capacity lo form a rational conclusion. A per-

son's mind may lie greatly deranged or somewhat
enfeebled, and yet be sulliciently strong to meet
this I'eiiuiivnienl. Insanity of a testator is also

of importance in investigating the question of

undue intluence which under certain circum-
stances may invalidate a will. See Will.

An insane person is a competent witness to

testify to all matters about which he is not
insane or mentally unbalanced. In dealing with
questions of insanity courts concern themselves

very little with the theories and speculations of

psychologists and physicians, and no attempt is

made to classify the various forms of insanity,

e.\ce])t in the manner already indicated. The im-

portant question in every case is the mental com-
petency and legal liability, according to the

well-settled rules of law, of the person upon
W'hose acts judgment is to be raised regardless of

the precise cause or nature of his disorder. The
fact of insanity must be established by direct

evidence, and is usually established by experts,

who are allowed great latitude in giving testi-

mony as to the mental capacitj- of the alleged

insane person. See Evide>ce; Lunacy.
Consult the authorities referred to under Lu-

nacy ; JIedical Jukisprudexce.

INSATIATE COUNTESS, The. A tragedy
by .Jdhn ilarston ( 1G03) , sometimes attributed to

liarkstead.

INSCRIPTIONS (Lat. inscriptio, from in-

Ecrihcrc, to write upon, from in, in, upon -\- scri-

here, to write). The name applied to writings

upon durable material, such as stone or bronze.

Ordinarily such writings are engraved, but they

may also be painted. The number and variety

of the inscriptions of the past is very great, and
the term is of course applied with equal correct-

ness to the records on gravestones or other mon-
uments of the present. The far greater use of

inscriptions in ancient times, and the large va-

riety of suljjects upon which they furnish in-

formation, have made epigraphy, or the study of

tliis class of monuments, an important branch of

tlie science of antiquity. For many peoples the

inscriptions are almost the only source of our

knowledge of their history, language, and customs.
This is the case with Babylonia, Assyria, ancient

IVrsia, and to a very great extent with Egj'pt;

the Lycian, Phrygian, and Etruscan languages are

known onlv through the records on the monu-
ments, and these are only a few examples of

peoples revealed to us by inscriptions. Even
where an extensive literature has been preserved

in other forms, as in the case of Greece and
Rome, the monumental records throw new
light on the classic texts, and add numberless
details, which enable us to fill out the picture of

ancient life, of which the literature so often pre-

serves only the outline. Inscriptions in the

widest sense include the picture-writings of the

North American Indians, the hieroglyphics of

Central America and Mexico, and all the other

forms in which man has endeavored to preserve
his records u])on indestructible materials. In
many of these cases, however, the content of the
record is cither unintelligible or unimportant,
and the interest centres in the form. Tliese sys-

tems are therefore more appropriately described
under Writin'G. In cases where the inscriptions

are the chief or only source for the life and
Vol.. X.—12.

history of their makers, or are noteworthy for the
kind of writing employed, they are naturally dis-

cussed in connection with the lands from which
they come or the characters used. Consult, there-

lore, the articles Assykia; Babylonia; Cune-
IFOBXL Inscriptions; Egypt; Etruuia; Hiebo-
GLYPllICS; HlTTITES; MlN^EANS; SaBA:ANS.
The most ancient inscriptions are those found

in Jlesopotamia and in Egypt, and these coun-
tries have furnished by far the largest immber
of these records of OrienUil history and civiliza-

tion ; but in their form and contents they e.xtend

beyond the domain of epigraphy, and are more
properly treated under the special titles just

mentioned.

Under Semitic inscrijitions should strictly be
included any inscription composed in a Semitic
language. Eor practical purpo.ses, however, the
term is usually limited to such inscriptions as
are written in the systems of alphabetic writing
developed by Semites, and these systems furnish
a convenient basis of classitication. Two great
groups may thus be distinguished: The North-
Semitic, employing an alphabet of which the

Phoenician is the type, and the South-Semitic,
whose alphabet is represented by the modern
Abyssinian character (Amharic, Tigrina). The
North-Semitic group is divided into two principal

sections:

(1) The Phoenicio-Palestinian, including Phoe-

nician, to which the Carthaginian, or Punic, both
.old and new, belongs, Hebrew, Moabitic, and Sa-

maritan. {2) The Aramaic, which begins about
the second century B.C. and later can be separated
into Xabat;can or Sinaitic, Palmyrene, Syriac,

and Manda'an. Xot all of these groups are of

equal importance, for in some ca.ses tlie scanty
epigraphic material adds but little to what is

known from the literature, while in general it

may be said that only the early documents are
of special interest either in language, contents

or form.

Though the published Semitic inscriptions are
numerous, the great mass are brief records from
gravestones, or isolated names, or gralliti. such
as cover the rocks of the Sinaitic peninsula. The
immense variety that characterizes Greek and
Latin epigraphy is lacking here, partly perhaps
because so few sites have been systematically ex-

plored. Two of the most important North-Semi-
tic inscriptions, the Jloabite Stone and the Si-

loam Inscription, are treated in separate articles.

(See JIoauite Stone; Siloam.) The most im-
portant Phamician inscription is that on the

sarcophagus of Eshmunazar, King of Sidon. now
in the Louvre, which is probably from the end of

the fourth century B.C. Earlier but shorter are
the inscriptions of Eshmunazar's father, Tabnith.
and of King Jechaumelcch of Byblos, which may
be as early as the fifth century B.C. The earliest

writing of this group is probably on the frag-

ments of metal cups from Cyprus, which seem
to be even earlier than the Jloabite stone, and
may perhaps belong in the tenth century B.C. An
important Carthaginian document is the long in-

scription in Marseilles, containing regulations
regarding sacrifices, including the fees to be paid
by the worshiper and the division of the victim
with the priest. .\n important group is formed
by the Aramaic inscriptions, now in Berlin, of

Senjirli. in Northern Syria, some of which he-

long to the first half of the eighth century B.C.,

and throw an interesting light on the relations
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of these petty kings to Tiglnth-pileser III. of

Assyria, their suzerain. At Palmyra many in-

scriptions in the local alphabet have l>ecn found,

for the most part mortuary, and dating from the

first three centuries of our era. t)f especial in-

terest is a long bilingual, in Greek and Pal-

myrene, of a.d. 137, containing the customs,

duties and tolls, which are recorded to obviate

the frequent disputes between the caravans and
the custom-house ollicials. Among the late in-

scriptions, especial interest attaches to a bi-

lingual, Syriac and t'hinese, in Western China,
relating to the work of Nestorian missionaries in

the region, about 781 A.o. The North-Semitic
inscriptions are best discussed, and the impor-

tant texts collected and illustrated in facsimile,

in Lidzbarski, Hamlbuck dcr Nord-iimilischen
Epigraphilc (Weimar. 1898), which also contains

a verj' complete bibliography. The inscriptions

are collected in the still ineimiplete Corpus In-

SCI ipt ion urn Scmiticnnim (Paris, 1S8I scq.),

prepared under the direction of the French
Acadimic dcs Inscriptions et Belles-Lett res.

The Xoulh-Ucmitic group of inscriptions,

though but little known until comparatively re-

cent times, have furnished valuable information
in regard to the early history of Arabia, and
their study lias developed into a most important
branch of Semitic research. This group may be
provisionally divided into four sections: The
Safaitic, the Li^janian, the Kouth-.iruhian, and
the Abyssinian. (1) The Safaitic inscriptions,

found in the neighborhood of Es-Safa, south of

Damascus, arc chiefly epitaphs and contain little

more than the names and genealogies of the de-

ceased whose memory they preserve. Apparently
they do not antedate the first century of the
Christian era. Consult: Halfvj-, K.ssiii sur les

inscriptions du Safa (Paris, 1882); 1-ittmann,
Zur Entzifferung der Safii-lnschriften (Leipzig,

1001). (2) Lijijanian is tlie name given to a
class of inscriptions found in recent times at

El-Oela, in Northern Hejaz, because the King of

liihjan (an Arabian tribal name) is mentioned
in them as the ruler of the district in which
they occtir. They are not numerous, and the
mutilated condition in which most of them have
been found renders their interpretation extremely
diflicult. Their date is somewhat doubtful, bvit

they seem to be contemporary willi the rule of

the Ptolemies in Egjpt. Consult: D. II. lliiUer,

Epiftrnphixche Dcnktniiler aiis Arnhien (Vienna,
1889) ; Ndldeke, Die Setnitischcn Sprachen (Leip-
zig. 1899). Far more important than the two
classes just mentioned are (.S) the ,^oulh-Arahian
inscriptions, found principally in the .southwest-

ern corner of the -Arabian peninsula. Tliese in-

scriptions, which are very numerous, refer chietly

to the dedication of buildings or the presentation
of various objects to the gods, and they throw
much light upon the religion of the ancient
Arabians. They contain, moreover, many val-

uable historical and geographical allusions, and
enable us to reconstruct at least an otitline of

the history of the country for a period which,
until recent years, has been involved in complete
obscurity. The South-Arabian inscriptions ex-

hibit several dialects, each possessing marked
grammatical peculiarities. The oldest inscrip-

tions are composed in the dialect of the }tin<Tnns,

whose kings ruled over a large part of Arabia
at least as early as the fourteenth century B.C.,

their influence extending as far north as the bor-

ders of Palestine. About the eighth century B.C.

their dominion passed into the hands of the Sabw-
ans. In these two dialects the great mass of

the SouthAraliian inscriptions are composed.
The dialects of KatabAn and Hadramaut, in the
extreme southern part of Arabia, are represented
by a few inscriptions. Both these dialects seem
to have been more closely related to Mina'an than
to Saba-an. Of tlie large number of South-.-\rabian

inscriptions collected by various explorers

—

notably by the Austrian scholar Eduard tllaser

—

a very considerable portion yet awaits publica-

tion. Consult; Weber, .Irtihicn ror dcm Islnin

(l^ipzig, 1902); id., Stiulicn zur Siidarabischcn
.lltertumskunde (BorWn. I'.lOl) ; Winckler, J/i/.t/ii,

Mcluhha, Ma-in (lierlin, 181IS) ; (Jlaser, Skizze
der (Icschiehtc und (Icogrtiphiv Arabicns (Ber-

lin, 1889-90) : Hommel," Siidarabisclie Chreslo-
tnathie (Munich, 1893), contains a very comi)lete

bibliography of the subject, down to the date of

publication. See also Mi.n.kan.s ; .Sab.ka.ns.

(4) The .Ibj/ssinian inscriptions, founil at the

ancient capital Axum, arc few in number and
belong to a late ])eriod. The earliest date from
about 350 a.d., and are written in the Sabaan
modification of the South-Semitic alphabet. In

inscriptions of a later date (about 500 a.d.) tlie

Ethiopic system of writing, as used in the manu-
scripts, is found fully developed. Consult: Bent,

The fiacrcd City of the Ethiopians (London,
1893) : D. H. MuUer. Epigraphische Dcnhmdhr
au» Abessynien (Vienna. 1894); Olaser, Die
.Ibcssynicr in Arabicn und Afrika (Munich,
1895). See also Ethiopia.

In recent years considerable attention has been
paid to the study of the Ilittite monuments,
V'hich are found throughout Asia Minor as far

west as Smyrna, though they occur most abun-
dantly around the Bay of Iskanderun. in Cappa-
doeia, in Cilicia. and in Northern .Syria. In IS!i9

a long Hittite inscription was found at Balnlon,

whither it had been conveyed as a trophy. The
Hittite inscriptions employ a species of hiero-

glyphic writing, the individual characters repre-

.senting parts of the human body, animals, birds

and other objects. In the older inscriptions the

hieroglyphs are cut in relief, while in those of

later date they are incised. Many attempts have
licen made to decipher these inscriptions, but. so

far, with slight success. Professor .Tensen of

Marburg has at least made a lieginning, and his

identifications of ideographs and sign groujis for

various countries seem to rest upon solid grounds.

He believes that the language belongs to the .Ar-

menian branch of the Aryan family, but the

known facts are too scanty to warrant a definite

conclusion upon this subject at present. Con-
sult: Messerschmidt, Die Hcttitcr (Leipzig,

1902) ; Corpus InscriptioHUiii Hettiticarum (Ber-

lin. 1900-02); .Jensen, Hrtlitrr und .\rmrnicr

(Strasshurg, 1898) ; Koldewey, Die hrltitixche

In.<iehrift grfundcn in der Kiininiburg ton Baby-
lon (Leipzig, 1900). See also Hittites.

The Old Persian inscriptions are exclusively

regal. The longest and most typical one is that

at Behistun (q.v.). which recounts the life and
deeds of Darius I. The shorter inscriptions of the

same king, .ts well as of his successors. Xerxes I.,

and .Artaxerxes I., IT., and III., are more occa-

sional in subject. They are in the main dedi-

c.Ttory t.iblets, set up at Susa. Persepolis. Elvand,

Naqsi-Rustem. and Suez. Like the Behistun

inscription, these minor texts express a deep and
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unfeigned religious spirit. In style the Old Per-
sian inscriptions show in many phrases the in-

tiuence of the earlier Assyro-Babylonian tablets,

although the freer Aryan spirit is manifest
throughout. The Old Persian inscriptions have
been edited several times. The best editions are
by Kawlinson, ''The Persian Cuneiform Inscrip-
tion at Behistun," in ./ourna? 0/ //le Royul Asiatic
Society, old series x.xi. (London, 1846) ; Spie-
gel, Allijcrsische Kcilinschriften (Leipzig, 1881) ;

Weissbach and Bang, Altpcrsische Keilinschriften
(ib., 1893) ; Tolman, Persian Inscriptions (Xew
York, 1892). Consult also the bibliography of
Cuneiform Inscbiptions.

Far more numerous than the remains of the
Semitic peoples are the inscriptions in Greek
and Latin. It was the custom of botli peoples
to record in this form all documents which it

seemed desirable to bring or keep before the
public eye. Hence, almost any excavation on a
large scale brings to light a' multitude of in-

scribed stones. The number of these monuments
is entirely unknown; in 1891 Larfeld estimated
the Greek inscriptions alone at 50,000, and the
intervening years have brought large increase.
The Latin inscriptions are far more numerous,
and any estimate must be merely conjectural.

Gbeek. The earliest inscriptions, if the primi-
tive form of the letters does not mislead, are the
rock-cut names of the island of Thera (Santo-
rin), which may be dated in the seventh century.
With these, though probably later, may be classed
the rude names carved by the Greek mercenaries
of King Psammeticus of Egypt on the colossi at
Abu-Simbel. It is still a matter of dispute
whether Psammeticus is the first (B.C. 654-617)
or second (B.C. 594-589) of that name, but the
analogy of other early inscriptions seems to favor
the former date. The archaic inscriptions, writ-
ten in local, or cpichoiic, alphabets, are tolerably
numerous, but for the most part of interest and
value cliiefly for the history of the alphabet or
the language, as they form one of the most im-
portant sources for the study of the Greek dia-
lects. These early inscriptions are frequently
written retrograde, that is. from right to left,

or houstrophedon (/SoixrTpo^TjSii-), that is alter-
nately from right to left and left to right. By
the end of the fifth century, the various local
alphabets were generally superseded by the Ionic
alphabet of Miletus, but the local dialects lived
much longer. Progress of course varied with the
locality. Crete, for example, long retained the
ancient forms, and the longest and most impor-
tant of archaic inscriptions, the laws of the Cre-
tan Gnrtyna. in alphabet and dialect appears so
primitive, that it is still placed by some scholars
early in the sixth century B.C.. though the weight
of competent authoritv is in favor of a date in
the last half of the fifth. The classification of
Greek inscriptions is in the first place geographi-
cal. If the number of inscriptions from a local-
ity is very great, or changes in the alphabet
sharply marked, it is often found convenient to
introduce chronological subdivisions. A good
example is the arrangement of the collection of
the .Vttic inscriptions, by which the first volume
contains the inscriptions before B.C. 40.'?. when in
the archonship of Euclidcs the old .\ttic alpha-
bet was officially replaced by the Ionian ; the
second vohime includes the period from B.C. 40.3

to B.C. 31, the date of the battle of Actium. which
was chosen for practical convenience rather thau

from any natural cleavage at this point, and the
third embraces the inscriptions of the Koman
imperial period. Such elaborate subdivision was
needed in this case, because of the enormous mass
of Attic inscriptions, which far exceed those
from any other locality. Under the several
localities, or periods, the inscriptions are grouped
according to their contents. Two great groups
may be distinguished, according as the inscrip-
tions proceed from the governing body of the
community, or from private individuals or asso-
ciations. The public inscriptions include decrees
and ordinances of all kinds, treaties, lists of mag-
istrates and reports of official boards; they are
naturally of the greatest value for the study of
governmental institutions, and ancient com-
munal life. Thus our knowledge of the details
of the organization of the Athenian empire, the
assessment of the tribute, and the relations of
the subject-cities, rests in large part upon the
records of the Hellenotamiie, and the decrees
of the Athenian assembly. The private inscrip-
tions are even more inclusive, as they touch an-
cient life at almost every point. Mortuary in-
scriptions naturally form the largest class, but
we have also many honorary inscriptions, and
especially dedications to the gods. Here also
belong the numerous records of manumissions,
such as covered the wall of the portico of the
Athenians at Delphi, in which the slave is by a
legal fiction purchased by the god. An important
group is composed of the records of private cor-
porations, either business, religious or social. Of
great value for the history of art are the nu-
merous signatures of ancient artists, usually on
the pedestals which once bore their works. "

See
Loewy, Inschriften Griechischer Bildhauer (Leip-
zig, 1885). A curious example of a private in-
scription, which also illustrates the importance
attached to this mode of publication, is furnished
by Diogenes of CEnoanda, in Southeastern Cari.-t",

who recorded on the wall of a portico for the edi-
fication of his fellow-townsmen a long summary
of the teachings of Epicurus, with letters and
other quotations from the writings of the master.
(See Bulletin do Corres,pondance Hellenique,
xxi. 1897.) A detailed discussion of the charac-
teristics of the several classes of Greek inscrip-
tions does not lie within the scope of this article,
but it will be well to add a brief notice of the
material and the places used for these records.
In general, stone, usually marble, is the ma-
terial employed. Relatively very few of the
Greek inscriptions are on bronze. In the case
of graves, votive-offerings or honorary statvies,
the inscription is obviously an accessory, and the
place is primarily determined by other conditions.
For decrees, treaties, records of officials, royal
letters, or any other documents for which pub-
licity was desired, the market-place, or Acropolis,
of a city, or the precincts or even walls of a
temple, were the favorite places. The great sanc-
tuaries, such as the Acropolis of Athens. Delos.
Delphi, and OlTOipia were crowded not only with
statues and works of art, but also with inscribed
slabs of stone, often containing some vote of a
distant community. The expense of private in-
scriptions was of course borne usually by the
persons concerned, and p\iblic enactments were
in like manner engraved at the expense of the
State, but there are very many cases where the
decree of a State or corporation honoring an in-
dividual was published in stone at the expense
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of the recipient, wlio in this way showed his ap-

preciation of the honor conferred.

Tlie value of these records as a source of in-

formation did not escape the ancient historians.

Herodotus, Thueydides and Xcnoplion, as well as
the orators, refer to them, but do not, as a rule,

quote them directly, unless perhaps in citing the

terms of treaties. But the systematic collection

and use of inscriptions .seems to bcf;in at the end
of tlie fourth century. The records of the public

jiames and dramatic contests were utilized in

compiling lists of victors, or in determining the
clironology of plaj's. Attic inscriptions were col-

lected by Philochoros (n.c. 320-2t>I), while Po-
lemo of Ilion, at the bcpinninfr of the .second

century, diligently gathered dedications, artists'

signatures, and numerous other records from the
Greek sanctuaries; his work is partly preserved
in the guide-book of Pausanias. The Greek An-
thologj' owes many of its poems to the collection.s

of epigrams compiled from the moiuiments by
earlier scholars. During the Middle Ages interest

in Greek, and still more in Greek inscriptions,

was almost unknown, and it was not till the
fifteenth centviry that the study of Greek epig-

rapliy secured the attention of scholars, who
naturally were at first attr.<ctcd by the moreabun-
dant I.ntin remains. Cyriacus of Ancona (q.v.)

in his numerous travels in the l^evant copied
many inscriptions. Imt his zeal frequently outran
his knowledge, and, in many eases, it seems only
too clear that his anciiMit <locuments owe their

origin to the classical authors, rather than to the
stones. It was not till 1003. however, that an
attempt at a complete collection of inscriptions

appeared in the Inscrijitinnes Antlquw Totiiis

Orhi Romani of I. Grnter (2d ed., in 4 vols., 1707,
by Gra>vius). In this and a number of similar
v.orks which followed, the inscriptions were
grouped in classes, while the language and chro-

nol<)g\- were wliolly neglected in the arrangement.
Naturally the Latin inscriptions were in a vast
majority. Lhiring the seventeenth and eighteenth
centuries the attention of epigraphists was given
rather to the acqiiisition of new material from
the gradually opening Levant, which was visited

by scholars sent out by the French Academie des

Inscriptions et Belles-Lettres and the Engli.sh

Society of Dilettanti, as well as by numerous in-

dependent travelers, than to the compilation of

er.inplete collections. The vast increase in the
material rendered such a collection a necessity,

and in 1815 the Berlin Academy intrusted the
preparation of such a work to August Bocckh.
After ten years of labor the first part of vol. i.

of the Corpus fvncHplioHum Grwcarum appeared.

and the complete volume, winch contained first

the oldest inscriptions, important for their alpha-

bet, and then those of Attica. Megaris. Pelopon-
nesus. Bopotia, Phocis, Locris. and Thessaly,

in 1828. Vol. ii. did not apjiear till 1843, nor
vol. iii. till 1833. while vol. iv.. though partly

published in 1859. was not completed by the

addition of the Indirrs till 1877. Tliough this

work labors imder wliat would now be considered

serious defects, it laid the foundation, which
alone made possible the development of the

severely critical methods of modern epigraphists.

Even before the appearance of the second volume,

the increase in the material resulting from the

independence of Greece and the .active exploration

of Hellenic lands showed that new collections

would be needed, and before the completion of the

work it was obvious that the projected supple-
ment would Ik? entirely inadequate to a projjcr

]>ublication of the new inscriptions. In 1871,
therefore, the Berlin .\cadcmy entered upon the
preparation of a new Corpus, which is still in

course of publication. (.See Ilibliograplii/.)

.Vlong with this gigantic collection of all the
monuments, there has gone on the publication
of many lesser collections, either inscriptions in

a single museum, as the British Museum, or from
single i)laces. as Olympia and IVrgamon. or note-

worthy for their age or dialect, while all the
arclueological journals devote much space to the

new material, which explorers, esp<'cially in .\sia

Minor, or excavators are continually bringing to

light. In conclusion, brief mention should be

made of the Greek inscriptions of Cyprus, which
are written in part in a peculiar syllabic alphabet,
wholly unlike the Greek, l)ut possibly with allinitics

to some of the undeciphcrcd syllabaries of Asia
Minor, and of the us(> of Gre<"k characters for

inscriptions in non-Greek languages, such as Ly-
cian, Phrygian, Carian, Pamphylian, and the
unknown tongue represented by two inscriptions

from Pnrsos on Crete. Though the values of the

letters is generally certain, the languages them-
.selvcs arc not yet read with any certainty.

BiDLioiiR.M'iiY. For a general introdiiction, the

best is still the essay of Sir Charles T. Xewton,
'"On Greek Inscriptions." in liis Kssaiis on Art
and Arclurnlofiy (London, 1880). Handbooks for

the student are: S. Keinach. Truiti- d'Epiipaphie
(Irccijuc (Paris. 1885) ; Larfeld. in Milller's

Ilandbiich dtr Klassischrn Allcrtumxirissensrhiifl,

vol. i. (2d cd.. Munich, 1802) ; Roberts. .In Intro-

duction to Greek Epifirnphii, part i. The Arrhnic
Inscriptions and the (Ireck Alphabet (Cambridge,

1887) ; and tlie large work of Larfeld. Iliindbueh

der griccliiselien Epigrnphik, of which has ap-

peared vol. ii.. Die attisehen Inschriflcn (I^-ip-

zig. 1898. 1902). For the history of the alphabet
consult KirchhofT. >^tudicn ::ur fleschichtc drs

tiriechischen Alph<ibets (4th ed., GUtersloh. 1887).

In the new Berlin collection have appeared Cor-

pus Inscriptioiium Atlienrum (4 vols., Berlin,

1873-97), to which further supplements are in

preparation: fnscripliones (Irtvcfv f<ieilifv ct

Italiw, etc, (Berlin, 1800) ; Corpus Insn-iptionum
Gra'carum Grireia' Srptenlrionnlis, vols, i., ii.

(Berlin, 1892-97); In.icripliones Grwerr Insula-

rum Maris .Ega^i, fasc. i.iii. (Berlin, 1895-99)
;

Jnscripliones Grcrew I'eloponncsi, i. (Berlin,

1902). Other important collections are: The An-
cient Greek Inscriptions in the British Museum,
vols, i., iii., iv., 1 (Oxford. 1874 et seq.) : OUim-
pia, vol. V. Die Inschriftcn (Berlin, 1890) ; Die
Insehriftcn ron Perijnmon (2 vols., Berlin, 1890,

1S95). An important collection is containeil in

Le Bas and Waddington, Voyaijc areheolmjiiiuc en

Grdee et en Asie Mineure pendant IS'iS-.'i'i. part

ii. (3 vols., Paris, 1847-70, not yet complete).

For the inscriptions in local dialects, see Collitz,

Samnilung der gricoMschen Dialcktinschriflen

(Gottingen, 1884-1901, still unfinished). A
useful small collection is found in Cauer. Deleetui

Inscriplionum Grcecnrum Propter Dinleetum
Memorabilium (2d ed., Leipzig. 1883). For the

archaic alph.ibets, the standard collection is

Roehl, Inscripiiones Grwe(C Antir/uissimw Prerter

Atticas in Attica Rcpertas (Berlin, 1882). and a

volume of facsimiles only. Imagines Inserip-

tionum Grwcarum Antiquissimnrum (2d cd., Ber-

lin, 1894). For Greek legal inscriptions is im-
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portant Dareste, Haussoullier, and Reinaeh. Re-
cueil dcs inscriptions juridiques grccqucs, i., ii.

1 (Paris, 1800-98). Useful collections for the
student are: Hicks and Hill, Manual of Greek
nistorical Inscriptions (2d ed., Oxford, 1901);
ilichel, Recueil d'inscriptions grecqiies (Paris,

1900) ; and, above all, Dittenberger, Sylloge In-

scriptionum (Iracarum (2d ed., 3 vols., Leipzig,
189S-1901). The metrical inscriptions have been
collected by Kaibcl, Epigrammata (Jrwca ex
Lfipidibus Conlccta (Berlin, 1878) and (for the
period before B.C. 2.50) by Hoffmann. Sylloge
Epigrammatum (Jr(ecorum (Halle, 1893) . A col-

lection of the Greek Christian inscriptions has
been begun by the French Academy.

L.\Tix. The earliest Latin inscriptions cannot
rival the antiquity of the Greek. The gold fibula

or brooch of Prieneste is probably of the sixth
century B.C., and some have claimed an even
greater antiquity for the broken column of the
Roman Foriini, though the best authorities con-

sider it scarcely older than the middle of the fifth

century. Another early example, the so-called

'Duenos inscription' on a curious triple-bodied
vase from the Esquiline, is veiy probably of the
fourth century, but is still a puzzle to scholars.

With very few exceptions, however, the Latin in-

scriptions are not older than B.C. 300. In its

earliest forms the alphabet shows strongly its

connection with the Greek, which reached the
Romans from the Chalcidians of Cumse, and. like

other early attempts at writing, is marked by
crude and variable forms for the letters. Later
were develoi^d the large square and handsome
monumental characters (scriptura quadrata or
lapidaria) , which were carefully carved after pre-

liminary tracing, and then colored, usually with
red. Painted inscriptions, not carved, naturally
show freer forms, and these were later often imi-

tated in stone, as were sometimes the common
cursive hands, which are found in wax tablets in

graffiti, and often on domestic utensils of various
kinds. The inscriptions are usually divided into

two great classes: (1) Tituli, employed to desig-

nate some definite object, giving the needed in-

formation to distinguish it from similar objects;

such are mortuary, dedicatory, and honorary in-

scriptions. (2) Acta, or documents, which are
engraved for purposes of publication. The for-

mer are far more numerous, and show naturally
a more stereotyped form. Among the mortuary
inscriptions are noteworthy the many metrical
epitaphs, often crude in metre and cold in ex-

pression, but also not infrequently showing ten-

derness and deep family affection. In general the

classes of inscriptions are the same as recur in

Greece, b)it one or two Roman customs may be

mentioned. The person who erected .T. temple
or any other public buililing was usually allowed
to engrave his name upon it. and these tituli are

a much more important class of monuments than
in Greece, where this was not a usual habit.

Such inscriptions are valuable sources of infor-

mation as to the date and circumstances under
which these works were constructed. The nu-

merous milestones not only mark the course of

the ancient roads, but show the distances and
names of. the chief towns, and the dates when
the roads were built or repaired, and by whom
the work was directed. For the acta, bronze
seems to have been the favorite material before

the time of .\ugustus, b\it later the Greek use

of marble was commonly adopted. Tlicy include

treaties (rare), laws, decrees of the Senate and,
in great numbers, of various town councils and
corporations, the edicts and letters of Roman
magistrates, and especially of the emperors, and
the numberless documents relating to the ser-
vice of the gods. Among the Imperial edicts
belong the military diplomas, or formal dis-
charges which conferred on the retiring veterans
special privileges. In connection with the ser-

vice of the gods belong the calendars which were
prepared during the early Empire. Here may
also bo mentioned the Fasti, or li.sts of consuls
and other important magistrates, of which there
are many remains. Among these religious in-

scriptions an important place is taken by the
records of the Arval Brothers (q.v. ), and the
account of the great secular games of B.C. 17,
with its mention of Horace's Carmen Swculare.
A special place is occupied by the great Monu-
mentum Ancyranum, the account by Augustus of
his deeds (index reruni a se gcstarunt) , engraved
in Greek and Latin on the walls of the temple
of Augustus and Rome at Ancjra, in Asia Minor,
after the original bronze tablets on the mauso-
leum of the Emperor in Rome. ( See llommsen.
Res (lestce divi Augusti, 2d ed., Berlin. 1883;
Fairley, Monumentum Ancyranum, Philadelphia,
1898.) The Romans do not seem to have col-

lected inscriptions as did the Greeks, though ref-

erences to them are not infrequent in the his-

tories, as Li\'y or Suetonius, and in other
writers, from whom no complete collection has
yet been made. At the verj' end of the ancient
time and the beginning of the Jliddle Ages, when
Rome became a place of pilgrimage, during the
eighth and ninth centuries, many of the in.scrip-

tions were copied by visitors, and several of these

compilations have been presented wholly or in

part, the most celebrated being the Anonyraus
Einsiedelensis. After the ninth century came a
long period of neglect of the classical remains,
and one of the first to revive these studies was
the celebrated tribime of Rome, Cola di Rienzi,

who about 1344 prepared a description of Rome
in which he used the epigraphic material at his

hand. Another collection was prepared in the
early fifteenth century by the enthusiastic stu-

dent of the past, Poggio Bracciolini. and from
that time collectors of inscriptions are numerous,
and at times decidedly unscrupulous. Latin
epigraphy in the sixteenth century suffered from
forgers, at whose head stands Pirro Ligorio, of

Naples, and their work deceived many until its

character was disclosed by the exact scientific

criticism of the nineteenth century. The earliest

printed collection seems to have been that of the

inscriptions of Ravenna (1489). Gruter's great

collection of 1003 has already been mentioned.
(See under Greek.) It was followed by collec-

tions by Reinesius, Fabretti, and others, till

Muratori published his Xovus ThcsaurusVcterum
Inscriptionuni (4 vols., !Milan. 1739-42), which
his lack of knowledge made of but little real ser-

vice. The foundations for the mo<lern study of

Latin epigraphy were laid by the careful and
minute investigations of Bartolomeo Borghesi

(died 1859), who devoted his life to a study of

the Fasti of Roman magistrates. A corpus of

Latin inscriptions had been planned by the Ber-

lin .\cademy. and also suggested by the French
-Academy; but the project was first realized

when after a long period of preparation there

appeared in 1863 the first volume, edited by
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Tlifodor Moinnisen and Wilhclm Hcnzen. Since
then the work has steadily oontiniied, thouph
it is still incomplete, and from the nature of the
case is always likely to be in need of supple-
ments.

UiBLloGBAPiiY. Handbooks for the student
are not numerous. In English the best is Eg-
bert's Introduction to the Study of Latin Inscrip-
tions (New York, 1890). See also Rushforth,
Latin Historical Inscriptions (Oxford, 1803).
Better than these is Cnprnat. Cours flcmcntnire
d'fpifiraphic Iritinc (."id ed., Paris, 18!»8). Hiib-
ner, in jhiller's llandhuch der hliissischcn .liter-

iumsicissenschaft, vol. i. (2d ed., Munich, 1892),
provides only a brief outline. Useful is Ricci,

Epigrafta Latina (Milan. 18'J8). For the alpha-
bet, see Hdbner, Fxcmpla Scripturce Lalinw Epi-
graphicr ( Berlin. 1885) . The great Corpus Inscrip-

tionum Latinaruin is to be complete in fifteen

volumes, many of which are in several parts, and
provided from time to time with supplements;
vol. i. Inscriptioncs Latince AnliquifJiimw ad
Ccesaris Mortem (2d ed.. partes 1, 2, Berlin, 1893,

1895); ii.. Inscr. Hispaniw (18(i9), Supplemcnta
(1892, 1897); iii., Inscr. .isiw, Provinciarum
Europw Grcecarum. Illi/rici (1873), Supplementa
(1888, 1891, 1893) ; iv., Inscr. Parietariw Pom-
pcianw, Ilcrculancnses, Stabiw (1871), Supplc-
vicntum, i. (1898); v., Inscr. Gallia: Cisnlpinw
(1872, 1877) ; vi., Inscr. Urbis Itoinw. partes 1-5

(1870-85); vii.. Inscr. Britannice (1873); viii.,

Inscr. .ifricw (1881), Supplementa (1891. 1894) ;

ix.. Inscr. Calabriw, Apulia', Samnii, Sabi-
iiorum, Piccni (1883); X., Inscr. lirultiorum,
Lucnniw, Cantpaniw. Siciliw, Sardinia- (1883);
xi., Inscr. .Emiliw, Etruricc, Umbriw, i. (1888) ;

xii., Inscr. Gallia- \arbonensis (1888); xiii.,

Inscr. Trium Galliarum, Duarum Gcrmaniarum,
i. 1 (1899); xiv., In.icr. Lalii Antiqni (1887);
XV., Inscr. Inslrumcnti Domcstici I'rbis Romcc,
i.. ii.. 1 (1891. 1899). With vol. i. was pub-
lished Tabulw Lithotjraphw Prisca- Latinitatis

.Monumenta, ed. Kr. Ritschl (Berlin, 1802).
Additional material is published in the Ephemc-
ris Epigraphica (Berlin. 1872 seq.). Lesser
collections of value to the student are the
older works of Orelli-Henzen, Inscriptionum
Lalinarum Amplissima Collcctio (3 vols., Zurich,

1828, 1850), and Wilmanns, Exempla Inscrip-

tionum Latinnrum (Berlin, 1873) , but especially

the work of Dessau. Insaiptiones Latinw Selectee,

i.. ii. 1 (Berlin. 1892. 1902). See also W. M.
Lindsay, Handbool: of Latin Inscriptioyis (Lon-
don and Boston. 1S97). The metrical inscrip-

tions are collected by Biicheler, Anthologia
Latina (Leipzig, 1897). For the inscriptions in

various Italian dialects, consult: Fabretti, Cor-
pus Inscriptionum Italicarum Antiquioris .'Eti

(Turin, 1807, 1872-77) ; Biicheler,, C7m6rieo
(Bonn. 1883); ZvctaiefT, Sylloge Inscriptionum
Oscarum (Saint Petersburg. 1878) ; Inscriptioncs

Italice Media- Dialcclicw (I>eipzig. 1884); Inscr.

Itnlia; Inferioris Dialectiew (Moscow. 1886) ;

Schneider. Dialecticorum Italicorum .Eii ^'etu-

stioris Exempla Sclecta, i. 1 (Iveipzig, 1886) ;

Pauli. Corpus Inscriptionum Etruscarum (Leip-

zig. 1893 seqq.). under authority of the Berlin

Academy and the Leipzig Scientific Society. The
Christian inscriptions of Rome are collected in

de Rossi. Inscriptioncs Christiance Urbis Romce
(Rome, 18.57. 1888): of Oaul in I^ Blant. In-

.icriptions ChrHicnnes de In Gaule (Paris, 1855-

65) ; of Spain in Hiibner, Inscriptioncs HispanicB

Christiana: (Berlin, 1871) ; of Britain in Hflb-
ner, Inscriptioncs Britannia: Christiana- (Berlin,

1870) ; of the Rhein in Kraus, Oi'e allrhristlichen
Insrhriflin drr Ithi inlande ( Kreiliurg, i. Br.
1890-94) ; and of Switzerland in Egli. Die christ-
lichen Insehriften der Schtreiz (Zurich, 1895).

INSECT (Lat. insectum, insect, from insecare,
to cut in, from in, in + secure, to cut). In its
strict sense, a member of a group of six-legged
arthropods known as the class Insecta or llexa-
podu. Vulgarly, the term is applied to almost
any small crawling creature: and even among
naturalists until comparatively recent years it

was applied to the spiders and their relatives
(Arachnida) and to the centipedes and thousand-
legs (Myriapoda). Insects constitute by far the
largest group of living creatures, and in fact
form much the larger i)art of the land animals of
the world. In number of species they are more
numerous than all of the other groups of land
animals together, while in numlx-r of individuals
they are countless. The most conservative esti-

mate places the number of si)ecies of insects in
existence at five millions, while the estimate of
Riley, the famous entomologist, was ten millions.
They are extremely variable in their habits.

Food. The great majority feed upon vegeta-
tion of one kind or another, and practically every
part of every living plant is liable to' insec't

attack. They feed not only upon living vegeta-
tion, but also upon dead plant tissue in every
stage of decay, and even upon soil mold wherever
it occurs, and are largely instrumental in the
rapid disappearance of dead vegetation. Thou-
sands of species also prey upon animals of dilTer-

ent groups, from the warm-blooded vertebrates
down to creatures of their own class and the other
lower forms of animal life. They feed not only
upon living animals, as parasites and predatory
enemies, but also upon dead animal matter of all

kin<ls, including excrcmentitious substances, as
well as upon fabrics and other things composed of
animal material. Although predominating so

enormously on land, insects lose their prepon-
derance in water, yet very many species are
.aquatic during the whole or some portion of their
lives.

Relations to Man. The economic status of
the group is dillicult to decide. The damage
which they do to human beings in one or another
of very many direct ami indirect ways is enor-
mous, yet they are also beneficial to man in

many other ways. Perhaps the most pronounced
benefit derived from insects is in the cross-fer-

tilization (q.v.) of cultivated crops. Without
their agency in this direction the cultivation of

n)anv useful plants would practically be impossi-
ble, while in others the results obtained at present
would be impracticable. The benefits derived
from individual species—such as commercial silk

from the silkworm, honey from the honey-bee,

shellac from the lacinsect. cochineal from an-

other scale-insect—are well known, and the

functions of insects as soil-makers, and of thou-

sands of the parasitic forms as destroyers of

noxious insects, are most beneficial to the human
species. It is as destroyers of cultivated crops,

however, that insects are most commonly known,
and it has been estimated that in the United
States agriculture and horticulture suffer an
annual loss of .$300,000,000 from their work.
Almost every cultivated crop has not only its

J
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thousands upon thousands of individual insect

enenjies, but is affected by scores and even liun-

dreds of species. A tabulation of the insect

enemies of the apple already recognized in the

United States shows 281 species, of clover 82
species, and of so new a crop as the sugar-beet

70 species. The insects of the vine or the
orange, of wheat, and in fact of all of the

prominent staples, sliow equally startling figures.

It is this damage done by insects injurious to

agriculture that has given rise to the compara-
tively new branch of applied science known as

economic entomologj", which, although origi-

nating in Europe, has been encouraged to such
an extent in the United .States, owing partly to

the greater necessities of a new country and
partly to the practical turn of mind of the

American, that there are more official economic
entomologists employed by the .States and by
our general Government than in all of the other

countries of the world together.

A>ide from cultivated crops there is hardly
any product of man's ingenuity 'which is not dam-
aged directly or indirectly by insects—the tim-

bers of dwellings, household utensils, clothes,

nearly everything used as food, books, furniture,

and drugs, and an infinite variety of other use-

ful substances. They are very injurious to live

stock and other animals: practically every

species of animal which has become domesticated

and is of value to roan possesses its insect para-

sites and enemies. Some of them are general

parasites of warm-blooded animals; others are

specific to the animals or groups of animals
which they affect. Horses, cattle, and sheep all

have insect enemies which are not only very

deleterious to their health, but frequently cause

their death in numbers. The bot-fly of the horse

lives in the larval condition in incredible num-
liers in the stomach and intestines of the horse.

The bot-fly of the ox lives, in the larval stage,

under the skin of the backs of cattle, and by its

perforations ruins their hides for commercial

use. The bot-fly of sheep inhabits the nasal and
orbital sinuses of sheep and produces insanity

and death. (See BoT.) The horn-fly, the numer-
ous gad-fly, including the tsetse-fly of Africa,

the screw-worm fly of the Southwestern United
States

(
qq.v, ) , and many others, seriously hinder

the efforts of the owners of live stock,

IxsECTS AND DiSEASK. As annoying man him-
self, insects play an important part, since there

are very few regions of the habitable globe where
man is not troubled by them. Bedbugs, fleas,

lice, the itch-mite, the screw-worm fly. mos-

quitoes (qq.v.), and many other species unite in

this method of damage to the hiunan species. It

is. however, as carriers of disease that insects are

perhaps of the greatest importance in their rela-

tions to the human species. The filaria diseases

of the East (elephantiasis, chyluria, and lymph
scrotum) are transferred by certain mosquitoes;

the Texas fever of cattle in the United States, the

red-water diseases of Africa, and other cattle

fevers are transmitted by certain ticks; the

tsetse-flj- of Africa carries the micro-organisms of

disease; the purxilent conjunctivitis of the Eg^-p-

tians and Fiji Isl.anders is communicated by the

house-fly: the eye disease, known as 'pinkeye' in

the Southern I'nitcd States, is transported by
minute flics of the genus Ilippelates. .\siatic

cholera and typhoid fever are carried by the

liouse-flv; and it is claimed that the bubonic

plague is spread by fleas. All forms of malaria
are carried about by mosquitoes of the genus
-Anopheles (see Mosquito), and yellow fever by
tho.se of the genus Stcgomj'ia, (See Mosquito,)
It has also recently been claimed that dengue
fever is in Syria spread by a mosquito of the

genus C'ule.x; that Anthrax bacilli in malignant
pustules in human beings are caused by the bite

of flies of the genera Tabanus and .Stomoxys;
and that the famous 'surrah' disease of cattle in

Oriental regions is also carried by gad-flies.

Poisonous Insects. Certain in.sects may be
considered under this head which poison human
beings in any one of several difi'erent ways : ( 1

)

They may have a sting which is a modified ovi-

positor, and which is connected with a specific

poison-gland, as with the bees, wasps, stinging

ants, and certain other Hymenoptera, (2) There
may be a modified salivary gland which has a
poisonous secretion and is connected with a
piercing beak, as with certain bugs of the order
Heteroptera, and as with many dipterous insects

like mosquitoes and other biting flies. (3) The
hairs covering the body surface may be modified

into sharp bristles, which may be simple or

barbed, and which, when coming in contact with
the skin of human beings, produce an urticating

or nettling effect. Poisonous insects of this group
are confined to the caterpillars or larvae of cer-

tain moths, especially of the family Limacodidse,

and, to a much less marked extent, a few of the

caterpillars of Bombycidae, such as Orgyia leuco-

stigma, Euproctis chrjisorrhcra. as well as to a
few of the Satumiidic, like the larva of the lo

moth, (4) Certain beetles when crushed pro-

duce a blistering effect upon the skin. These

are confined to the family Meloida; or blister-

beetles (q.v.).

The poison of bees is formed by the mixture of

the secretions of two glands, one of which is

acid and the other alkaline. With the burrowing
wasps the alkaline gland is absent or atrophied,

an,d the poison consists only of the acid. The
effect of the sting of these wasps is to stupefy

the prey and not to kill it. It results that the

insects .stung remain in excellent condition as

food for the larrte of the wasps for a considerable

length of time. (See Wasp.) The severity of

the sting of the aculeate Hymenoptera and the

amount of poison injected into the wound differ

with different species. The sting of our large

mud-wasp (q.v.) is especially severe, and as a
rule the .stings of wasps have a more poisonous

effect upon human beings than the stings of bees.

There arc cases on record where many bee-stings

on the same individual have produced death.

Several instances have been well authenticated

by medical men of the death of a human being

from a single sting of a wasp, the sting acting

as a very powerful irritant poison on the nerve-

centres of the patient. As a rule such cases are

confined to exceptionally ner\-ous individiials. to

those inheriting gouty tendencies, who are

remarkably susceptible to the action of certain

medicines. Persons handling bees and wasps be-

come immune to their poison : the stings have

little clTcct upon them. This immimity, however,

disappears in the absence of continuous rein-

oc\ilation. This f.ict is well known to bee-

keepers, and entomologists who collect wasps and

other stinging Hymenoptera in large numbers

have called attention to the same fact. The rem-
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cdy for the stinps of both hvva and wasps is the
iii-tncdinte application of an alkali.

Many of tiie poisonous tlics art' treated of

under -Mosiji'iTO; Gad-fly; and Hlack-flv.
The true l)iij,'s which t:ive a pdisonous bite with

a piercing beak, and which may attack man, be-

long almost entirely to the family Keduviidic
(see Co.NE.NOSE), to which the terms 'pirate-

bugs' and "kissing bugs' are a])plicd. The Ka.stern

species are Ui)sica:tcs (or h\ilutius) pcrsoiiulus,

.Vilanotestvs piciix's, ami Mcliiiiokstcs ubdomi-
nalis; ami the principal Southern and Western
forms are liasahus higuttatus and CoiiorhinuD
saiiiiuisugus. (See the article CoxEXOSE. ) The
bite of these bugs is specifically poisonous, but
the great inflammation which so often occurs
is doubtless due to the entrance into the cir-

"ulatinn of germs of putrefaction, since the
bugs are attracted to dead animal matter. The
Eastern species i Mitatiolcstc.s jtirijics) is a shin-

ing black bug rather more than a half inch in

length. The principal Western species {Uithnsus
bifiiittatus) is reddish in color with blue black
fore wings, each marked with a round reddish
spot. This latter species is, according to David-
son, the cause of nearl.v all of the supposed cases

of 'spider-bites' in the Southwest.
EcoLonY. As a class, insects are represented

in practically all parts of the world. While
flourishing more abundantly in the tropics, they
are found in countless numbers in the temperate
regions, and are also very numerous in boreal
regions. They abound inside the Arctic Circle,

and in the short .Arctic s\inuncr many species of

nearly all orders may be collected. As a rule,

as with other classes of animals, the forms
occurring in tropical regions are larger in size

and more brilliant in color. Many groups are
coiitiiiod to the tropics: others have a wide geo-

graphic distribution. The value of the class

Insecta in the study of the geographic distribu-

tion of life is very gieat with certain grovips,

while others have comparatively slight faunistic
value. Civilization e.\crts a direct and destruc-
tive influence upon the insect faunas of large
regions. Insfcts being largely dependent, directly
or indirectly, upon vegetation, the destruction of

the wild llora and sylva and the introduction of
cultivated crops almost immediatelj- change com-
pletely the characteristics of a given insect
fauna. The rapid development of methods of
transportation, and especially intercommunica-
tion between remote regions, hv means of the
constantly increasing number and speed of ves-
sels, has resulted in the accidental introduction
and acclimatization of many hundreds of spe-
cies of insects into regions remote from their
original homes, many of which succeed in estab-
lishing themselves. The facility of acclimatiza-
tion varies greatly with difTcrcnt groups, and
this facility is dependent upon the degree of sim-
plicity of the life of the insect and upon the
degree of simplicity of its natural environment.
So great has become the danger of the introduc-
tion of injurious species from one country' to
another during late years, that many nations
seek to protect themselves by special quarantine
measures.
From what has preceded, it is evident that

insects, in spite of their small size and their
consequent slight strength, have been remarkably
successful in the so-called struggle for existence.
They have a long geological historj', and the in-

sects of Tertiary rocks are in some instances
almost generically related to living forms.
Kapidity of growth and power of multiplication
have been prime factors in this persistence, while
the relations which e.\ist between circulation and
respiration have been almost cipially significant.

In many instances the growth from the egg to
the individual occupies only a few days, while in
.some species a single female will lay several
thousands of eggs. The functions of circulation
and respiration are so related that nutrition can
be carried on very rapidly and very ellicicnlly.

By the phenomenon of metamorphosis, growth
and development are isolated from one another,
allowing growth to go on unchecked and uncom-
plicated by development.
The social life of insects is very remarkable;

organiz.ed societies are formed with many species,
especially the Hymenoptcra (bees, wasps, and
ants) and the Isoptera (white ants or 'rermiti-
difl. In these societies great ninnl>ers of indi-

viduals live together and are greatly modified in

structure in accordance with the ditfcrent fum-
tions which they perform in the coninuuiitv. Sec
AxT; Bee; Wa.si'; Termite; and Social tnnccts,

below.

Reproduction-. Nearly all insects undergo in
the course of their lives remarkable changes in
form. A f^w forms are ovoviviparous—that is,

bring forth living young, but the great majority
lay eggs. (See Egg.) With some forms there
is a development without metamorphosis, and in

these the young insect just hatched from the egg
is of the same form as the adult insect. Witli
others there is what is termed an incomplete
metamorphosis—that is to say, whore, although
the young greatly resemble the adult, there is

still a striking change of form during life. \\'ith

others still there is what has been termed a
complete metamorphosis (q.v. (, in which the
young just hatched is strikingly different from
its subsequent stages. With the bees, butter-
flies, flics, beetles, and other insects, the form
which hatches from the egg, and which is known
as the 'larva,' is a 'grub' or a 'caterpillar.' This,
after reaching full growth, passes into another
form, which is known as the pupa, and in which
in the majority of cases the insect is quiescent,
while from this stage there eventually emerges
the perfect insect. Larva- grow by molting; the
skin is more or less hard and is composed of
chitin; a new skin is formed beneath the old
skin, which eventually bursts and permits the
larva to emerge. The number of molts difTers

with the larvip of different groups and ranges
from two or three to as many as twelve or more.
The phenomenon known as hypermetamorphosis
sometimes occurs. With certain of the blister-

beetles, for example, the first larva- which are
born possess legs, by the aid of which they can
cling to a bee and be carried to its nest, where
they will live on the food stored by the bee; after
a molt they lose their legs and become almost
organless, floating about in the honey. Later
still, another form of larva is fouml. See Meta-
jii)Ki*iio.sis (in Animals); Larva; Pupa.

SoctAL Tn.sect.s. a great many insects lead
solitary lives. Others, either as larv.T or as
adults, are gregarious, and in gregarious feeding
and gregarious life we have the beginning of
social communities. Many lepidopferous larvie,

or eaterpillnrs, feed together in great masses, like

the army worm (q.v.) of the United States, and



INSECTS

I StX-SPOTTEO TIGER BEETLE - CI CI N DELA SEX- GUTTATUS
2 AMERICAN BUMBLEBEE - BOMSUS AMERICANUS
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8 GSEEN CATERPILLAR-MUNTER - CALOSOMA SCRUTATOR
STIRETRUS ANCMORAGO

Nos I AND 8 SOMEWHAT ENLARGED, No. 3 ENLARGED NEARLY TWICE. NOS 7 AND 9 GREATLY ENLARGED
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more especially the larvs of certain silk-spinning

moths, like the European processionary moth
(Cnctkocatnpa processionea) , and less marked-
ly the American tent caterpillar and fall

v.cbworm (qq.v.). These tents or webs for

community feeding are carried to a higher de-

gree of perfection in the European tineino

moths of the genus Hyponomeuta, and still

more perfectly in the community nests of a

tropical butterfly (Eiicheira sociulis) . A number
of moths make communal cocoons, but nearly all

of these are tropical. The beginning of a true
communal life is seen with the ambrosia beetles

(q.v. ) of the family Scolytid.-p. These are beetles

which make galleries under the bark of trees,

apparently cultivating a fungus which they use
as food, preparing a bed for its cultivation ; they
also carefully remove excrement from the fungus
gardens and practically bury their dead. The
most perfect socialism, however, occurs among
the bees, wasps, and ants of the order Hymenop-
tera, and among the termites or so-called 'white

ants' of the order Isoptera. Not all bees are
social. A large group is composed of solitary

bees. Among the social bees a more or less primi-
tive social life is found with the bumblebees.
Here there is a communal existence. Xesls are
made, cells are constructed for the young, the
young are fed by the adults, and there is a sepa-

ration into three castes, viz. females, males, and
drones. There is also the beginning of .a separa-
tion of the drones into two castes, the larger ones
in general attending to the mending of tlic cover-
intj of the nests and to the ripening of the honey,
while the smaller ones for the most part do the

inside housework, such as the wax-repairing and
the nursing of the young. The community life

of the hive or honey bee is much more compli-
cated than that of the bumblebee, but the work-
ers seem to be more uniform in their duties. The
stingless tropical bees of the genera Trigona and
Melipona form very large communities, some of

them even exceeding in size those of the honey-
bee, but the social life is practically the same.
See Bee.
The wasps are also both social and solitary.

The social species belong for the most part to the
genera Vespa and Polistes. Their communities
are much like those of the social bees. They are,

however, not so perfect and not so persistent as
those of the true honey-bee or the ants, but re-

semble more nearly those of the bumblebee. Tlie

comnumities of the bumblebees and the wasps are
annual. Those of the honey-bee and the ants, as
well as of the termites, last for a number of
years. Among the wasps is a form known a.s

worker, just as with the social bees, and the
workers here, as in the other cases, are undcvel-
o]ied females. Here also, as with the social bees,

these undeveloped females or workers may lay
eggs which invariably produce males or drones.

Most of the social wasps make paper cells and
nests, using for this purpose a wood-pulp com-
posed of fragments of wood moistened with
saliva, and macerated in the mouth. The economy
of the social wasps is not perfectly understood,
doubtless owing to the difliculty of studying them,
due to the irritability of the insects and to their

poisonous stinffin?. The size of the communities
varies at the season when they are largest, from
a few individuals to many hundreds, as mr.ny as

1200 cells being found in a single nest. On the

approach of winter the males and workers perish

and the fertile females crawl into such protected

situations as crevices of walls and in the bark
of trees, and there pass the winter in the dor-
mant state. At the opening of spring each sur-

viving female founds a new colony. At first she
performs the duties of both queen and worker.
A small nest is made, eggs are laid in it, and
when the larva; hatch they are fed and cared for
by the queen until they are mature. This first

generation is composed entirely of workers. They
relieve the queen of the duties which belong to
them, and from this time forth her onlj' duty i»

to lay eggs. The workers are engaged in the
enlargement of the nest, in the construction of

new cells, and in the care of the young.
With the ants we come to a more complicated

social life. Here not only do great numbers of
separate individuals live together and adopt dif-

ferent functions, according to the positions which
they occupy in the colony, but these individuals
are also greatly modified in structure, and in

their physiological processes, in such ways as to
fit them especially for the parts they have to
play. With the different families of ants the
character of the colony differs very considerably.

For a general account of the community life of
the higher families and the general phenomena
of ant life, see AxT; also Driver Axt; Foraginq
Ant, etc.

The family Ponerida^. as pointed out by
Wheeler, constitutes a primitive and generalized
group of ants, wherein the colonies consist of a
comparatively small number of individuals like

the incipient colonies of the higher families.

These small colonies appear to be annual growths
formed by swarming, as in bees, and not by
single fertilized female ants, unaccompanied by
workers, as in the higher families, and as de-

scribed under Ant. Two and more colonies of

the same species can be fused to form another
colony without much difliculty, which is not

easily accomplished with many species of the

more specialized ants. Their architecture is of

a primitive character, consisting of a few irregu-

lar and unfinished galleries. The queen and
worker differ but little in size and structure.

Ergatoid females, or forms intermediate between

the queens and the workers, are of normal and
comparatively frequent occurrence in some spe-

cies. The habits of the queen and worker are

very similar: the female is not an individual to

\\hom especial attention is paid by the workers.

The workers show no tendency to ditTerentiate

into major and minor castes. They are carnivo-

rous and live by hunting, in contrast with the

various harvesting, fungus-growing, honey-collect-

ing, and aphid-guarding members of the higher

groups. They do not feed one another by regur-

gitation ; nor are the larvje fed bj- regxir-

gitation, but are given pieces of insects, from
which they suck the juices. It is fair to sup-

pose that from such generalized beginnings the

highly specialized and wonderful colonies of the

higher groups of ants have sprung, and that the

slave-making habits, the care of honey-producing

insects, the differentiation of a soldier caste, the

fungus-growing habit, and others have been devel-

oped by gradual evolution.

The phenomenon of polymorphism (q.v.) be-

comes very marked with ants, although it reaches

a still higher development among the termites.

The causes of the modifications seen in the difTer-

ent castes are still in dispute. Dewitz states that
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the caste is already determined in the insect

before leaving the egg; Weism^nn apsociates the

cas>te with some hypothetical rudiments existing

at the very earliest stage of the embryonic pro-

cess; Herliert Spencer and ethers believe that the

character of the insect is determined ty the nutri-

tion of the larva, just as is the case with the

honey-bee. The chief forms of polymorphism in

antsare the ordinaiy winged male, the ergaloid

male, the winged female, the ergatoid fertile

female (a form intermediate between female and

worker ) . the soldier, the worker major, and one or

more kinds of worker minor, in addition to these

there are apparently cases of females with post-

metamorphic growth in the Dorylides, bnt these

have not yet been the subject of investigation.

The fact that the social insects in which the phe-

nomena of caste or polymorphism occur, though

belonging to very dillerent groups, all feed their

young, is suggestive and lends weight to the

theory tliat tlie din'erenliation is tlie result of

character of the larval food. Emerj' account.? for

this differentiation by assuming that it has been

gradually acquired by numerous species and that

we now see it in various stages of development

;

also, according to Sharp, "that the variation in

nutrition does not affect all the parts of the

body equally, but may be such as to carry on the

development of certain portions of the organiza-

tion wliile that of other parts is arrested."

The so-called intelligence of bees, and especially

of ants, has i)een a subject of wonder and com-

ment on the part of many writers for lumdreds

of years. The observations of Lubbock, however,

indicate that bees have not the high degree of

intelligence with which many writers have

credited them, and that in this respect they do

not compare with the higher ants, which are

ranked as the highest in point of intelligence

among social insects. Riley, in his work entitled

Sticial Insects from the Psiichient and Krnlu-

iional I'oinis of View, expressed him.self as of the

opinion that no one can doubt the possession by

the social insects of intelligence, of conscious

reasoning and reflective powers. He makes the

statement, "We can never properly appreciate

nor properly bring ourselves into sympathy with

these lower creatures iintil we recognize that they

are actuated by the same kind of intelligence as

ours." Bethe (ISilS), however, in discussing the

question as to whether or not we may ascribe

psychical qualities to ants and bees, points out

the danger of the observer injecting his own per-

sonality into the subject investigated. He shows,

for exam])le, that wliile we see. all we know
about bees and ants is that they are influenced

by the light, and that it would be most unscien-

tific to say that they do an.\-thing as highly

psychical as seeing, imtil it is proved. Some of

the peculiar and apparently highly intelligent

things which ants do. such as recognizing the

enormous number of members of the same colony,

and such as finding their way to their own nests

and to food-supplies and communicating intelli-

gence of the location of food-supplies from one to

the other, have been carefully tested by Bethe,

who concludes that he can find nothing in the

phenomena exhibited by bees and ants to prove

the existence of any psychical qualities. Lub-

bock thought that he had proved that ants com-

municated with one another, but Bethe \ised one

of Lubbock's own experiments to show that it

proved nothing. He concludes that they learn

nothing, but act mechanically in whatever they
do, "their complicated reflexes being set off by
simple physiological stimuli." See facts under
this head in article Instinct.

In the termites or 'white ants' we reach a very
specialized form of the social or conununity life

of insects. Thej- reach their highest development
in tropical regions; the females or queens grow
ti> be of enormous size, the abdomen swollen with
eggs sometimes becoming as big as a potato, or
twenty thousand or thirty thousand times the

hulk of a worker. The eggs may be laid at the

rate of GO a minute or 80,000 a day. The species

arc all .social, and communities consist of both

wingless and winged individuals. The winged
individuals are with most species excessively nu-

luerous, and as a rule they are divided into two
castes, namely the ordinary workers and the

soldiers. The so-called soldiers also exist with
the true ants, but they have not in these crea-

tures become such a structurally welldifferen-

tiated caste as with the termites. In the latter

the jaws have become enormously developed, and
in some cases the soldier is five times the size of

the worker. In some species some of the workers
have branched off into another caste, the 'nasuti,'

in which the head has become elongated into a

long nose-like process, at the tip of which is a hole

through which is exuded a fluid whieh is used in

making and mending the walls of the habitation.

Although the social life of a termite colony is

.superficially much like that of an ant colony,

the development of the social habit and the dif-

ferentiation of forms have taken place along en-

tirely different lines: the termites have an in-

complete metamorphosis; the ants have a

complete metamorphosis ; the young of the ter-

mite is more or less capable of self-support soon

after birth, whereas the larva- of the bees and
ants are entirely helpless during developnient,

and are fed by the adults. The fundamental dif-

ference between the two groups is that with the

termites the workers or neuters, including the

soldiers, are not undeveloped females, as with

the workers and soldiers of the ants, and the

workers of the bees, but they consist of both

sexes and are in reality the arrested or nicdified

larvic in which the sexual organs are imperfectly

developed or are completely atrophied.

With the hive-bee, multiplication of colonies

takes ])lace by division, but tlie cohmizing swarm
carries with it a queen, and thus the foundation

of a new colony is easy. With the higher ter-

mites multiplication of colonics also takes place

by division, but this is carried out by the workers

and soldiers which travel away and capture one

of the royal pairs that wander about after they

have swarmed and thrown off their wings. ^lany

colonies of termites will be found in which there

is no queen. Among the different species of ter-

mites there is a marked gradation from a simple

to a more complex economy. The continuance of

a termite community is entirely dependent upon

the king and queen, which are the adult indi-

viduals of both sexes which have swarmed and

lost their wings. There is usually but a single

pair in a nest, and they are frequently inclosed

in a cell which they cannot leave. In consequence

of the disorganization of the community if any-

thing happens to the king or queen, termites keep

certain individuals in reserve in such a state of

advancement that they can rapidly be developed

into kings and queens should occasion require it.
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When such individuals, however, are developed to

meet the emergency, they are generally immature
in the anterior parts of the body. The termite

queen differs in one respect from any other known
insect—that is, in actual growth after reaching

the adult stage, this gro^vth being confined to the

abdominal region of the body, and being due to

the necessity for an extraordinary number of

eggs.

The complicated character of a termite colony

is seen from the following table (from Sharp),
which indicate* the numerous forms which exist

in certain communities:

sists of not more than 21 segments, which are
usually of unequal size and shape, arranged in

three usually well-defined regions—head, thorax,
and abdomen. The head is small and flattened

or rounded, and is composed of not less than six

segments, bearing eyes and at least four pairs
of appendages, namely one pair of antennx and
three pairs of mouth-parts. The mandibles are
one-joir.ted, without appendages. There are
two pairs of maxilloe, the first pair separate,

usuali.v three-lobed and with a palpus which is

never more than six-jointed. The second pair
unite to form the under lip and bear a pair of

Forms op Tehmes LnciFUGCs (Aiter Grass!)

1. Youag, undifferentiated larvee

1. Larvjp that will not
mature the sexual organs.

3. LarvsD that will

the sexual organs.

I

4. Reserves lor royal specimens (only pres-
ent when 14, 1.5, and 11 are wanting, or when
14 and 15 are present in insufficient numbers).

I

I

5. Larvae of
soldiers.

I

7. Soldiers.

6. Larvaa
workers.

8. Workers.

9. Nymphs of the
first form.

I

I

10. Nymphs of
the second form.

12. Winged
insects.

E 14. True royal
couple.

A very remarkable feature of the life of social

insects is the frequent occurrence, in the colonies

of almost all siieeies, of 'guests,' or inquilines.

Insects of several orders live in ant colonies and
symbiosis

(
q.v. ) presents itself here under vari-

ous aspects, among which, according to Wasmann,
real hospitality (myrmetoxenie and termitoxenie)

and relations of friendship (symphylie) take

first rank, and as far as we can tell, are un-

equaled elsewhere in the animal kingdom. Was-
mann has studied more than a hundred different

species of insects living in the nests of ants, and
more than a hundred different species in the

nests of termites, but states that J^hese form but
a fraction of those hidden in the nests of tropical

ants, and jealously guarded by their 'jailers.'

New and interesting discoveries are constantly

coming to light in the tropics. Certain of the

beetles found in these nests possess certain pe-

culiar tufts of hair and are licked by the hosts

on account of the pleasant secretion which comes
from them. Tlie peculiarly shaped antenna? of

the guests indicate that they summon the ant at

feeding time by flipping it with these organs.

Certain rove-beetles occurring in termites' nests

are fed directly by their hosts. !Many of the

guests are curiously modified so as to present a
striking resemblance to their hosts. With those

living with blind ants the form is not modified,

but the structure and the hair growths have be-

come similar to those of ants. Among these

guest insects (which when occurring in ants'

nests are kno^vn as 'nivmiecophilous' and in

termites' nests as 'termitophilous') . there are

representatives of no less than 31 different fami-

lies of Coleoptora. seven families of Hvmenoptera,
several families of Lepidoptera, Diptera, Orthop-
tera. Xeiiroptera, Pseudoneuroptera, Hemiptera,
Thysanura, and there are also living as guests

in these nests certain curiously modified myria-
pods, scorpions, spiders, mites, and isopod crus-

taceans. See iNQriLiNE; Tkrmite.
STRtTTfRE OF INSECTS. The insccts are most

closely related to the niyriapods and to the spi-

ders and their allies (Arachnida) . The body con-

11. Reserves for royal pairs
(only present when 14, 15. and
4 are wanting, or when the two
latter are present in Insuffi-
cient numbers).

I

13. Re.>^erve

royal pairs ?

I

15. Substitution
royal pairs.

palpi never more than four-jointed. The epi-

pharynx forms the roof of the mouth and bears
taste organs. The hypopharynx is usually well
developed, and lies on the under side of the mouth
just above che labium, and receives the end of the
salivary duct. There is a pair of compound eyes,

and usually from two to three simple eyes (ocelli).

The thorax consists of three segments. There are
three pairs of legs, each foot ending in a pair of

claws ; two pairs of wings, a pair to each of the
two hinder thoracic segments. The wings are
occasionally reduced or wanting in forms which,
however, had winged ancestors. The abdomen
consists at the most of from ten to twelve seg-

ments, and there are no functional abdominal
legs except in the Thysanura and in the larvae

of Lepidoptera. The genital openings are usually
single, but are paired in some orders.

The digestive canal is highly differentiated in

the winged orders. In lanae it is a nearly
straight tube extending from one end of the body
to the other. In adult insects, however, it is

usually much longer than the body, and there-

fore is more or less folded. It is situated below
the dorsal vessel and above the ventral chain of

neire-ganglia. There are three main divisions,

namely the anterior, middle, and posterior. The
anterior and posterior divisions are morpho-
logically considered as invaginations of the ex-

tremities of the skin. The oesophagus is usually
narrow, dilating behind to form the crop. Some-
times it dilates immediately behind the mouth,
and this dilatation is known as 'pharynx.' It is

followed by the 'gizzard' or proventriculus. The
true stomach or chylific ventricle is always pres-

ent, and is very variable in shape and size. Some-
times it is coiled like an intestine, and some-
times bears pouches varying in number from two
to very many. The intestine varies greatly in

length, being smaller anteriorly and frequently
widening to form a rectum. There is sometimes
a caecum and odoriferous glands. The alimentary
canal has two coats of muscles, a longitudinal
and transverse coal. Salivary glands are pres-

ent in many insects, discharge into the mouth,
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and vary groatlj' in llieir devclopiiicnt. Tlic silk

spun by many larva" comes from long silkglamU
similar in form and situation to the simpli' tuliis

of tlie salivary glands. Malpighian tubules are

present in most insects in the hinder end of the

body, opening into the alimentary canal Usually

at the junction of the stomach and intestine.

They vary greatly in length and number.

The nervous system consists of a welldevelopod

brain, and !io more than thirteen pairs of ganglia

\xliich may be more or less confused in tl^' s|)o-

cialized orders. The eeplialic ganglia are placed

above the oesophagus, while the other ganglia are
ventral. There is an accessory sympathetic sys-

tem which is complex and difhcult of dissection.

Itespiration is carried on by means of a system.

of air-vessels called traclicip, which ramify
through all parts of the body. These tracheaj

connect with the outer air through a series of

spiracles which are orilices at the side of the

body, there being usually one pair for each .seg-

ment. The tracheic are elastic and consist of an
outer cellular coat and an inner chitinous hiyer,

the latter strengthened by a spiral fibre. With
some insects, as witii certain bees and locusts, the

tracheie expand in places to air-sacs, and these

sacs, as well as the finest capillary branches
of the tracheae, lack the spiral fibre.

Circulation is carried on through the dorsal

vessel or heart, which is situated in tlie upper
part of the body (just beneath the dorsal skin),

extending from the head or thora.x to the pos-

terior extremity. It is an elongate tube consist-

ing of a number of united chambers, and is usual-

ly closed behind but open in front, having also

several orifices at the side. There is a muscular
laj'er with internal and external membranous
layers. The blood is forced forward into the

body-cavity, receiving oxygen from the terminal
branches of the trachea?. The muscular system
is extensive, nearly four thousand muscles oc-

curring in certain caterpillars.

C'LA.ssiFiCATiON. According to the generally

accepted classification, there are nineteen orders

of insects, as follows:

Thjjsanura, springtails and bristletails.

Fphcm erida, May- II ics.

Odonata, dragon-flies.

Plecoptera, stone-flies.

Jsoptera, white ants.

Corrodenlia, psocids and book-lice.

Mnllophaqa, bird-lice.

Euphxoptcru, earwigs.
Orlhojitera, grasshoppers, crickets, etc.

I'Inisopoda, thrips.

Hemiptera, true bugs, plant-lice, scale-insects.

Xeuroptera, aphis-lions, ant-lions, etc.

Hecoptera, scorpion-fiies, etc.

Trichoplera, caddis-flies.

Lrpidoptrrn, butterflies and moths.
Diptcrii. true flies.

Siphonaptcra. fleas.

Coteoptera, beetles.

Jh/mcnoptera, bees, wasps, ants, saw-flies, etc.

Representatives of the principal of these groups
are illustrated by typical forms on the accom-
panying colored plate, which are described in de-

tail elsewhere, under their respective names.
See also colored plates of Heetles, Butterflies,
Drarox-flies, and Aloriis.

Brm.lonRAPiiY. Packard, Text-hook of Ento-
molnqii (Xew York, 1898) ; Comstock. ilattunl

for the Study of Insects (Ithaca, 1895) ; Pack-

ard, (juide to the litudy of Insects (Xew York,
1S80) ; Howard, The Insect Hook (New York,
I'JOl) ; .Sharp, L'dmbridije yatural llistury, vols.

V. and vi. (London, 1890-09).

INSECTA (Lat. noni. pi., insects). A class of
six jigged ar;hropod.s, equivalent to the Hexa-
poda. ^See I.NSKir.

INSECTICIDE (from Lat. iii«cc(i/i»i, insect

-f eidn, nuirdemus, from cadere, to kill). .\

substance used by man to kill insects. lSeside»

those materials properly include<l by this delini-
j

tion, however, there are many other agents of
great importance as insect exterminators, of

which the following may be classed as natural
controls: Changes of temperature at critical

times in the life histories of insects; rain, flood;

drought; forest and prairie (ires; bacteria, fungi,

mites, spiders, pre<lacoous and pamsitic insec'ls.

and other invertc-brates; fish, reptiles, birds, ant-

eaters, and other vertebrates. Though each of
these exercises an important function in checking
in.sect depredation, their ollices are beyond the

scope of the present article, which deals with
artificial or man-applied controls.

For convenience of discussion the classification

of insecticides may be made according to the

two ways by which insects obtain food. Plant

-

feeding insects either chew plant tissue by
means of movable jaws or else suck the juices

through punctures in the epidermis made by
their tube like beaks. The chewing species may ,

be subdivided into those that feed beneath the
surface and those that feed in exposed positions.

To the concealed feeders belong the leaf-miners,

which live beneath the epidermis of leaves, etc.,

and the borers in living and dead plants, timber, I

and grain. The only way these may be controlled

are by poisonous gases (bean-weevil), by drown-
ing (peach-borers, sometimes), burning infested

parts (raspberry cane-borer) , or by digging them
out (applc-bor^r) , the feasible method dejiending

upon the habit of the species. To the exposed
feeders belong caterpillars, grasshoppers, beetles,

etc., which are usually controlled by intestinal

poisons, .such as arsenical compoimds. especially

Paris green used at the rate of a i)ound in from
100 to .300 gallons of water, Hordeaux mixture.

(See FrxGiciDE.) .-VnotluT jiopular poison is

arsenate of lead, which ailhercs to tlie foliage

better than Paris green, and may be applied in

larger quantities with less danger of injun'. Of
the newer insecticides, green arsenoid is con-

sidered valu.able. Hellebore is most frequently

u.sed upon small plants, especially for the cur-

rant-worm. It is also sprayed upon fruits ap-

proaching maturity. Some soft-bodied insects

may l)e controlled in the same way as sucking
insects.

Sucking insects, among which are some of the
most destructive pests of crops, cannot be con-

trolled by stomach poisons, because they obtain

their food from beneath the epidermis of the

plant. Because of their small size, insidious

habits, enormous prolificacy, or capability of

withstanding treatment, they are among the most
dreaded crop pests. Some (e.g. the squash-bug)
have never been efTectually and economically
controlled by any method yet devised. In general

the most feasible controls are such as either

obstruct the respiratorv' passages of the insects

(tobacco and insect powder), or have a caustic

action upon their skins (kerosene and whale-oil
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soap). Since kerosene can rarely be applied

with safety to growing plants, it is emulsilied by
mixing and churning violently two gallons of

kerosene with a solution of eight ounces of hard
soap in one gallon of hot water, and diluted

when needed for use with from five to ten times

as much water. E.\periments have been made
with pumps that mi.K kerosene and water in

•definite proportions as they are drawn from
two respective tanks by the one piston-stroke.

If successful, sucli jjumps will save mucli dis-

agreeable labor. Whale-oil soap is applied as a
solution of one pound in one to ten gallons of

water. Certain insects, notably the San Jose

scale, a serious pest of woody plants, and the

thineh-bug, an equally troublesome pest of

<'ereals. have been experimented upon in a unique
way; diseases were spread among them, in the

first case by means of infected water sprayed
npon them; in t)ie latter by infected insects.

Kesults were not particularly satisfactory in

either case. Not so in the case of the cottony
cushion scale, a pest on citrus trees in California.

A ladybird beetle, imported from Australia, in a
few years extirpated the pest. This is perhaps
the most notable instance of hian's utilizing a
natural control and making it an insecticide in

the narrow sense. See Ladybird.

Certain species of insects (clothes-moths and
^ranaiy insects) may be best destro3'ed by sufTo-

•cation in the fumes of carbon disulphide

evaporated in shallow dishes placed at the top

•of the air-tiglit receptacle containing the ma-
terial to be fumigated. An ounce to 50 or 75
<aibic feet is the usual proportion, the box being
kept closed for twenty-four hours or more. Since
the fumes of carbon disulphide are very explosive,
lights must be kept away. Hydrocyanic-acid gas
is also largely used to suffocate insects, espe-

cially certain greenhouse and nursery stock pests,

3ind the groups known as scale-insects, notablj-

the San Josu scale. The gas is generated from
potassium cyanide (08-0'J per cent, pure) in a
mixture of sulphuric acid and water, the propor-
tions being 1 oz. cyanide of potassium. 2% oz.

water. 1% oz. sulphuric acid for each 100 cubic

feet for nurserv stock operated upon; 125 cubic

ieet for trees, granaries, flour-mills, and rooms;
and 250 cubic feet for greenhouses. Tlie usvial

exposures are from half an hour to an hour for

plants and trees, according to whether they are

j;rowing or dormant, and 12 to 24 hours for

rooms, etc. Since both the gas and the salt from
which it is made are virulent poisons, no person
who is not both careful and competent should
•employ them.

The insects that attack domestic animals and
man. though individually serious pests, form a
numerically insignificant group when compared
to the great group of plant-feeding species. Hogs
and sheep may lie freed from lice by greasy
mixtures and tobacco or carbolic washes; in-

fested horses and cattle should be thoroughly
curried once a week until the animals are free,

the brush l>eing dipped frequently in kerosene
emulsion diluied with five or six parts of water.
Similar remedies apply to the related parasites

of the human subject, vaseline or lard being sub-

stituted for tlie kerosene emulsion. For the
body-louse and the crab-louse hard boiling of

infested clothes for half an hour or longer is

<'ssential. siuce the eggs are very resistant. Poul-
try may be kept free from lice by a liberal supply

of fine dust, and their houses by fumigation with
carbon disulphide or hydroeyanic-acid gas once a
week and the frequent application of kerosene and
whitewash. Carbolic soap is a standard insecti-

cide against fleas in pet animals. With animals
of all I'Cinds, however, cleanliness is a great safe-

guard, since the insects which arrive first are de-

stroyed before they have a chance to breed.

IN'SECTIV'ORA (Xeo-Lat. noni. pi., from
Lat. iiiSLCliim, insect + vorare, to devour). An
order of placental mammals, containing about
250 species, arranged in two suborders— ( 1

)

true Insectivora; (2) Dermoptera. The former
includes the hedgehogs, tenrecs, moles, and mole-
like animals, elephant shrews, true shrews, and
the like, and the latter the 'Hying lemur' (Ga-
leopithecus) . None of the Insectivora are of

large size; most of them are small timid crea-

tures, generally nocturnal in their habits, and
useful in the economy of nature chielly in pre-

venting the undue increase of worm and insect

pests. Although many of them are not exclu-

sively insectivorous, all of them have the sum-
mits of the molar teeth beset with small conical

tubercles, well adapted for breaking up the
hard coverings of insect prey. Their dentition

is characterized by a' distinct tendency toward
suppression of the milk dentition, but otherwise

is variable. The legs are short, and the feet of

most of them are plantigrade. The cerebrum is

small and smooth, and does not cover the cere-

bellum. The order is regarded as one of the

inferior, and among the most ancient, of the

mammalian groups; and, with the exception of

a single genus (Solenodon, of Cuba), they are

now confined to the Northern Hemisphere, and
to South Africa and INIadagascar, i.e. to Artogfca.

The most recent and advanced review of the order

is Dobson, A Monograph of the Inscctifora (Lon-

don. 188G-00).

IN'SECTIV'OROtrS PLANTS. Plants that

catch and assimilate insects as part of their food.

See Carnivorous Plants.

INSECT POWDEB, Pyrethrum. Buhach,
Dalmatian or Persian Lnsect Powder. A
brownish-yellow powder obtained by grinding the

dried flower-heads of two species of Chrysanthe-

mum (Pyrethrum), a genus of plants of the

natural order Composita;. The species employed

are Vhrijsanthemum coccineum. popularly known
as Pyrethrum roseum. and often grown as an
ornaiiiental summer-bedding plant, and Chry-

siinlhemum eineraricefolium, also called Piirc-

Ihriim cinernriwfolium. From the flowers of the

former, a Persian species, is made Dalmatian

or Persian insect powder—better known in Eu-

rope than in America; from those of the latter,

a Caucasian species, extensively cultivated in

California, is manufactured the insect powder
buhach and pyrethrum, common in the I'nited

States. When fresh the powder made from each

species seems to be equally effective: but since

the volatile oil, upon which their effectiveness

depends, is lost with age and also by exposure

to air and heat, the California product is con-

sidered with more favor in America than the

imported powder. Chri/nanthemum cineraria:-

folium is preferred in California, because its

flowers may be gathered at approximately one

time, whereas Chrjixniithciniim coceiiwiim has an

extended period of bloom. The volatile oil acts

upon insects by asphyxiation; upon man and
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other animals it lias no serious effect; workmen
In the pyrclhruinniills sulFer no more incon-

venience than millers do from the dust in Hour-

mills. The plants are fed to horses and other

Etock after the flowers have hecn gathered. In

California, where some large farms are devoted

wholly to this plant, the industry commenced in

1870, and three years later the small product

was sold at .$1U a pound. In 1885 the price had
fallen to $0.45 a pound, and has never since

risen to unreasonable figures. The seed is sown
about half an inch deep in light .soil during
autumn or spring, and the young plants trans-

planted when a few inches tall to the held. 2 feet

by 4 feet apart, given irrigation each month
during the dry season, cultivated by horse, and
kept free of weeds by hand. A partial crop may
be obtained tlie first year after planting, hut the

crop of the third year is usually the largest.

Generally the plants continue to bear profitably

for six years. Tlie flowers are combed from
their stems by hand during May and ,Iune, sun-

dried, and ground between burr-stones similar

to those of old-fashioned flourmillr.. and after

bolting packed in air-tight tin cans. Insect

powder is usually employed in household use as

dust. When flies, mosquitoes, and other insects

are numerous and troublesome, it is often heated

in closed rooms and the stupefied creatures

swept up and destroyed before they recover. It

is similarly used in greenhouses. Frequently
also it is applied as a solution in water (1 ovince

to 2 or 3 gallons) or in alcohol (1 ounce to 4

ounces by weight). The former is applied as

mixed: the latter, after daily shaking for a week
or more, is filtered and the clear liquid applied

with an atomizer. This decoction, if applied to

plants, should be diluted somewhat. Pyretlirum

is also sometimes mi.xed with kerosene emulsion
or other insecticides. See Insecticide.

INSECTS, F0S.SIL. Of all animals the insects,

with their aerial habits of life, would seem at

first thought to be the least liable to entombment
and preservation in a fossil state. Tliey are,

however, found in great abundance in several

localities where the nature of the deposition was
particularly favorable to their fossilization.

These deposits are nearly all of frcsh-water

(lacustrine or marsh) or of estuarine origin,

though some few arc purely marine. As a rule

the imbedding materials are finely grained shales

or limestone concretions in shales, or fossil gums
and amber; the amber has furnished by far the

most perfect fossil insects known. The shale

beds of the Oligocene Tertiary at Florissant,

Colo., are also noted for the abundance and j>er-

fection of their insect contents. Other noted re-

positories of fossil insects are the Carboniferous
coal-measure beds of Commentry, France, de-

scribed by Brongniart ; the Liassic beds of Scham-
belen. Switzerland, of Dobbertin, Germany, and
of Gloucestershire. England; and the .Jurassic

lithographic limestone of Bavaria. The Ter-
tiary localities, from which great numbers of

insect remains have been derived, are the Baltic
provinces of Germany and Russia, where they
occur in amber; the shales of .\ix. France, Floris-

sant and the White River District of Colorado,
and Oening, Radoboj. and Parshberg. The wings
seem to be preserved as fossils far more often
than other parts of the insect body, and in many
formations these are the only parts found.

The known fossil insects do not present any
great points of dilference from those now living.

Those found in the .\lcsozoic and Tertiary rocks
can be readily jilaeed in modern families; but all

Paleozoic insects show a certain general resem-
blance, with here and there points of relation-

ship to the orders of modem insects. These or-

ders did not become fully diircrentiated until
Triassic time, although ancestral forms are easily
distinguishable among the earlier members of the
cla»s. The Paleozoic in.sects have on this ac-

count been grouped under the name of i'aheo-

dictyoptera, a synthetic group, and have been
distributed, according to their resemblances to
modern forms, among several orders—the Or-
thopteroidca, Ncuroptcroidea, Hemipteroidea,
etc., which are directly ancestral to the Post-
Paleozoic and modern orders of Orthoptera, Keu-
roptera, Hemijitera, etc. The Paleozoic in.sects

are of more primitive type, as illustrated chiefly

in the wing-structure, than are the Mesozoic in-

fects. As a rule their front wings are mem-
branous—i.e. they had not yet evolved hardened
front wings, such as the elytra and tegmina. that
ser»-e as protective coverings for the more deli-

cate hind wings of modern insects. Some of the
early insects were of gigantic size, compared
with their living descendants—Meganeura, an
ancestral dragontly found in the Carbnniferous,

of Commentry, France, had a body 1(1.5 inches

long, and its wings spread over 28.5 inoho. An-
other point of interest is that the Paleozoic in-

sect fauna was made up almost entirely of cock-

roaches. These must have swarmed in the woods
and swainps of the Carboniferous and Triassic

periods, for their remains are fouml in abundance
in the shales and sandstones associated with the
coal deposits of those ages.

The earliest insects are of very fragmentary
nature. The oldest known is supposed to he an
ancestor of the bedbugs (Protocimex) found in

the Ordovician rocks of Sweden and represented

by a single wing. In the Silurian the cockroaches
appeared, and they were the predominating types

in the Devonian and Carboniferous. The Car-

boniferous fauna consists principally of Orthop-
tera and Xeuroptera, and of forms intermediate
between these two orders, and also of extinct

types intermediate between the Orthoptera and the

Heiiiiptera. and it is interesting Ijecause of its

large numl)er of generalized or synthetic types.

In the Triassic the beetles appear suddenly with

their characteristic hardened front wings fully

developed. This ditrerencc in the character of

the front and hind wings is fully marked for the

first time in all Triassic insects, and it has be-

come more strongly marked since that period.

In the Liassic epoch of the .Jurassic period in-

sects were abundant, as might lie expected from
the general extension of terrestrial conditions

during that period. Beetles abound, and as they
represent many families still living, they have

been used to determine the conditions of life and
climate during that period. Leaf and fungus
eating beetles and dung-beetles are known. The
earliest ants; first well-marked bugs, allies of

the squash-bug: the first flies, bees, and perhaps
also the earliest moths, are found in this epoch.

The Cretaceous insect fauna is small, but that

of the succeeding Tertiary, beginning with the

Eocene, is almost as well difTerentiatcd as that

of the present day. for many of the genera are

still members of the living insect fauna. In all
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about 3000 species of fossil insects are known,
and these are distributed among the geological

eras as follows: About 10 per cent, are Paleo-

zoic, 15 per cent. Mesozoic, and 75 per cent, have
been described from the Tertiary formations.

EiDLiOGHAPiTY. Von Zittel and Eastman, Text-

hook of Paleontology, vol. i. (London and New
York, 1900) ; Zittel and Barrois, Tniilc de
paleontologie, part i., vol. ii. (Paris, Munich,
and Leipzig, 1887); Scu<lder, "Systematic Re-
view of Our Present Knowledge of Fossil In-

sects," in Bulletin of the United States Geolog-

ical /S'unri/ A'o. 31 (Washington, 1886) ; also

"Tlie Tertiary Lake Basin at Florissant, Colo-

rado," in Twelfth Annual Report of the Geologic-

al and Geoyrajihical Survey of the Territories,

Uayden in Charge, for 1878 (Washington, 1883) ;

Fosail Insects of North America (2 vols.. New
York, 1890) : and other papers by same author
in Bulletins of the United States Geological

Suriei/. Nos. 09, 71, 93, 101, and 124 (Washing-
ton, 1890-95), in Monographs of United States

Geological Survey, vols. xxi. and xl. (Washing-
ton, 1893-1900). and in Atinual Report of the

United States Geological Survey, vol. xiii., part

ii. (Washington, 1893). For descriptions and
fine figures of the interesting insect fauna of

Commentry, France, see Brongniart, Reeherches
pour servir I'l I'histoire des insectes fossiles des

temps primaires (2 vols., .Saint Eticnne, 1893).

See also articles on orders of insects.

INSECTS, Propagation of Disease bt. Care-

ful observation and patient investigation have
resulted in establishing the fact that the trans-

mission of disease, in many instances hitherto

unexplained, has been due to the agency of

insects. The most momentous medical discovery

during the year 1899 was that of the cause of

malaria in human beings. There are several

scientists to whom credit is due in the matter;
but the lion's share of it belongs to Patrick
Manson. of Dublin, and Major Ross, a surgeon in

the British Army, stationed at Calcutta. During
several years of laborious work they forged the

links that completed the discoveTy. As long ago
as 1807, Crawford, an American physician, sug-

gested the possibility of the transmission of

malaria to man by the mosquito. Again, in 1848,

Nott. of New Orleans, referred to the part played
bv insects in propagating malarial fever. In
l'SS3 A. F. A. King (q.v.), of Washington, D. C,
reiterated the theory at some length. Laveran
(q.v.). who, in 1880, discovered the pinsmodiinn
nialariw. or ha-mosporidium. the parasite of the

disease, decl.ared in 1S91 his adherence to the

mosquito theory, as did also Fliigge in the same
year. In 1892. Pfeiffer showed that certain pni-

tozoa, called cocciditi. which are found as para-

sites in the rabbit, are capable of two cycles of

development, one being exogenous. He mentioned
that Koch (q.v.) had suggested that a similar
condition might hold good for the parasite of

malaria, and that exogenous malarial spores

might be conveyed to man by the agency of blood-

sucking insects. In 1894 Manson, of Dublin, ap-

peared as a vigorous supporter of the mosquito
theory as best calculated to explain the various
conditions of (he problem. He drew a parallel

between the malarial parasite and the frlaria

Bancrofti. which he had investigated very thor-

oughly. He suggested that the female mosquito
fills herself with infected blood, deposits her

eggs, and dies beside them. The water in which
she lies becomes contaminated with tlie spores
developing in her body, and is then drunk by
men, or the spores are inhaled with dust from
dried puddles, or the larviE after being hatched
feed on the dead body of the mother, and thus
become carriers of infection, or the ground may
become infected by the bodies of mosquitoes that
die and fall upon it. Ross's worl» in his studies
of malarial organisms in birds' blood is really
monumental. He discovered that after a special
variety of gray mosquito had 'fed on the blood
of birds containing a certain mature organism
called proteosoma, the stomach wall of the insect
always contained certain pigmented eorcidia two
days later. After other changes had occurred
on the eighth or ninth day, tlie coccidia ruptured
and set free innumerable tliread-like bodies which
are distributed by the blood-current of the mos-
quito through her tissues. Eventually these
bodies are found in certain glands in the thorax
of the insect, whose ducts open at sucli a point aa
to furnish secretion that lubricates the lancets
of the mosquito. When slie punctures the skin
of her victim, this secretion, containing the
tliread-like bodies, is injected into tlic bottom
of the wound. Manson and his pupil. Daniels,
proved that these thread-like bodies, or germinal
spores, develop into mature proteosomata in a
bird bitten by the infected mosquito, thus com-
pleting the cycle. \\'hile JIanson was conducting
his experiments, Grassi, tlie distinguished Milan-
ese, was completing his studies on the mo.squitoes
of Italy. In 1898 he determined that Anopheles
claviger was the variety that carried malarial
infection. A man who had never been subjected
to malarial infection was exposed to the bites of
the mosquito Anopheles claviger. and in a short
time began to suffer from malarial fever. Qui-
nine cured him of the attack. The Italian scien-

tists Bignami, Bastianelli. and Grassi, working
in conjunction, arrived at the conclusion that the
malarial hemisporidia (which consist of small
reproductive cells produced within a cyst) run
tlirough a cycle in man which is characterized by
a long amoeboid stage and an absence of the en-
capsulated phase, reproducing themselves a great
number of times during the completion of this

cycle, and also giving rise to forms which remain
sterile in man, known as Grassi's gameti. These
latter forms, taken into the stomach of the Ano-
pheles with the blood she draws from an in-

fected man, develop into sporozoa, and these in

turn form sporozoites. delicate filaments which
fVnd their way to the salivary glands of the
Anoiiheles. The saliva anointing the lancet of the
Anopheles carries the infection to the next vic-

tim bitten. In East and Central Africa experi-

ments were made by Daniels which led him to
believe that Anopheles funestus (Giles) is the
chief agent in distributing malaria in that coun-
try, and that man is the only intermediate host
of the malarial parasites.

A practical confirmation of the mosquito the-

ory resulted from the labors of Low. Celli, Grassi,

and the Red Cross of Italy, which demonstrated
in 1901 that the use of the mosquito-net and the
draining of stagnant pools prevented malaria in

individuals living in notoriously malarious coun-
tries. Covering the surface of stagnant water
with a pellicle of crude petroleum suffices, in

many instances, to kill the larv.T of the mosquito
and decrease of malaria follows. A solution of
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permanganate of potash, one to 1500, was found

tu he as effective, though not as clieap, as i>e-

tioleiini. It lias heon ascertaineil that goldfish

niay he used as the agent for the destruction of

the' larva' of mosquitoes, as they eat them
eagerly.

Extensive and important studies in New Jer-

sey established the facts that the most abundant
species of mosquitoes in that State. Vtilejc sot-

licitaiis, breeds not only in brackish and salt

water, but also in water that is '2o per cent,

more salty than ordinary sea-water; that it

docs not breed in fresh water at all; that adult

mosquitoes may !« found in great abundance
from 20 to 40 miles from their breeding-places;

and that mosquitoes occur from 5 to 15 miles

oil' shore, over the open ocean, at points to which
they have lx>en carried by the wind. Ciilex pun-

geu's, next in abundance to Culex sollicitans, was
found breeding in every place where water is not

salt. The breeding time for these mosquitoes is

late in the fall, and the adults hibernate.

In the opinion of the expert observers who have
investigated the matter, the mosquito is also

responsible for the transmission of yellow fever.

This theory was first advanced by Dr. Carlos

Finlay, of Havana, in 1881. Uecd. Carroll. Agra-

monte, and Lazear. who formed the commission
appointed in 1900 by the Surgeon-General of

the United States Army to investigate yellow

fever in Cuba, concluded that the mosquito serves

as the intermediate host for the
.
])arasite of

yellow fever and that it is highly probable that

the dise.ise is propagated only through the bite

of this insect. Culex fasciiitus, which is identical

with Culex tiniads (Giles), is the mosquito that

acts as host for yellow fever. Xo less an author-

ity than Dr. John GuitOras, formerly an oppo-

nent of this theory of the transmission of yellow

fever, has Iwcome its earnest advocate. The mos-

quito has a part. also, in the dissemination of

lepros}-. Kaposi has instanced a case of this

disease, easily traceable to a mosquito-bite. The
ex-periments of Alvarez, as quoted by Carmichael,
support this theory of mosquito transmission in

leprosy. It is admitted without reserve that

filariasis is transmitted by mosquitoes. Cor-

roborative experiments and studies in the devel-

opment of filaria noeturna were made by Low, of

Rome, Italy, in 1001. He found active filaria

ombrvos in the thoracic muscles of Culex territi-

tus between twelve and twenty-four hours after

this mosquito had fed on a patient suffering

from filariasis. In Culex fasciatufi he found per-

fected filariip in the head, neck, and proboscis.

F.lephantiasis has been transmitted by the mos-
quito. Its parasite was found in their bodies
by the investigations of the Liverpool School of

Tropical Medicine in Nigeria, Africa, in 1000.

The fill is properly charged with the trans-

mission of many diseases. Nuttall fed the bacil-

lus of the bubonic plague to flies, and ascertained
that they convey the infection to man. Car-
michael believes that leprosy is communicated by
the same insect. The bacilli of anthrax (malig-
nant pustule) have been found in flies. Grassi,

of Milan, and, much later. Beale, of Calcutta,
demonstrated that cholera was a fly-borne dis-

ense, and the genns of typhoid fever ore carried
by the same insect which swarms over f;pcal

evacuations. Hervieux. of France. ascril>ed the
spread of smallpox to flies. Simond's investiga-

tions, carried on during 1899, together with the

results obtained by Yersin, favor the theory of

the spread of plague from rat to man by the

flea. ISu-ck charges the iteh-iiiile (q.v.) with

being an active agent in the spread of leprosy.

Smith and Kilbourne established the fact that

the tick propagates Texas fever among sheep.

The bacilli of anthrax have been found in earth-

icornii.

Kobler"s experiments led him to accuse the

ant of carrying the infection of bubonic jilague

to man. From a sheep that died of niitlirax. in

Cyprus, in 1001, ants transmitted the fatal dis-

ease to a woman in a cottage near by. Ilonihcs

are believed to carry typhoid fever in the same
way as do Hies. The bedbuq is responsible for

the spread of leprosy (Carmichael), cancer

(Moran). tuberculosis (Denevre), and relapsing

fever (Titkin).

Insects, it is seen, propagate diseases in two
ways: (1) As carriers, bringing infection to a

wound or to fooil and drink on the surface of

their bodies, after crawling over an infected

spot, or bringing the infection in the form uf

bacilli in their intestinal tracts; (2) as intJT-

mediary hosts, bringing to the victim the infec-

tion in the fluids of their bodies and inflicting

wounds through which the poison is introduced

into the body of the victim. The mosquito is

a true intermediary host. Flies and llcas are

examples of carriers. Coplin, of Philadel])hia,

experimenting in the line of the researches of

Sangr?s. caused ruachcs, flies, and bedbugs to

walk over cultures of various disease germs and
then to walk over sterile agar plates, many
hours later, having been kept in the meantime
in large jars, under as natural conditions as

possible. Examinations of the agar plates made
subsequently showed active cultures of the va-

rious bacilli of infection. The feet, the ventral

portion of the body, and the wings of insects

carry infection and plant the disease organisms

in rows and small colonies throughout the sur-

face of the sterile plates. Forty-eight hours of

continuous infectivity was shown in the case of

many disease germs thus transmitted. In one

case the typhoid bacilli carried on the body of

a roach retained their virulence for ninety-six

hours.

But one germicide has proved of avail in dis-

infecting bacteria-laden material, and this is

formaldehyde. The great difficulty in rendering

harmless the insect carrier of disease is easily

appreciated.

Consult: Ross, Malarial Fever: Its Cause,

Prevention, and Treatment (Liverpool, 1902) ;

Low, Pa/iers on Malaria and Filariasis (George-

town, Demarara, 1901); Cornoldi, La mosca
e il colera (Venice, 1884) ; Beale, Cholera a Fl;/-

Borne Disease (Calcutta, 1897); Jloore, "Flies

and Disease," in Medical Magazine (London,
180.3-94

) ; Howard, "Carriage of Disease," in

Miscellaneous Ucsults (Washington, 1901) ; Nut-
tall, Hygienic Measures in Relation to Infectious

Diseases (New York, 1803) ; Grassi, Die Mala-
ria (Jena, 1901); Celli. Malaria According to

the Xew Researches (London. 1001); Liverpool

School of Tropical Medicine, Memoir III., Report

of the Malarial Expedition to yigeria (Liver-

pool. 1001).

INSIDIOUS FLOWEB-BUG. A minute
heteropterous insrct {Triphleps insidiosus) com-

mon in the United States. It belongs to the
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family Anthocoridae, closely related to the bed-
bug family (Cimicidie), is black with yellow-
tipped wings, and is ofleu found in Uowcrs. It

is predatory in its habits, feeding upon other in-

sects, is a voracious foe of plant-lice, lace-bugs,

and other minute creatures, and an important
enemy of the graje-vine phyllo.\era.

INSIGNIA. JIiLiTARY. See jMilitart In-
signia.

INSOLATION. See Heatstroke.

INSOLVENCY (from insolvent, from ih-, not
+ solvent, from Lat. solvere, to solve, relax, from
se-, apart + luere, Gk. Xiav, lyein, to loose).

As a legal term, the lesral status of ( 1 ) any
one who cannot pay his debts as they mature;
(2) one who has been brought within the juris-

diction of the insolvency laws. The earliest in-

solvency statute in England is ch. 20 of 22 and
23 Charles II., passed in 1G70. Its preamble
recites : "Forasmuch as very many persons now
detained in prison, are miserably impoverished,
either by reason of the late unhappy time, the
sad and dreadful fire, their owni misfortunes, or
otherwise, so as the}' are totally disabled to give

any satisfaction to their creditors, and so be-

come, without advantage to any. a charge and
burden to the kingdom, and by noisomeness (in-

separably incident to extreme poverty) may be-

come the occasion of pestilence and contagious
diseases, to the great prejudice of the kingdom."
It is apparent from this preamble that the cruel

fiction that a person was guilty of a breach of

tlie peace who failed to pay a judgment debt,

and the inhuman practice, attendant thereon, of

arresting and imprisoning the debtor, had worked
badly and threatened to produce a pestilence.

Hence Parliamentary interferenc-e, making pro-

vision for debtors' securing release from 'durance
vile,' upon surrendering any remnant of property
they might have, and making an oath to their

poverty and their honesty. This was the begin-

ning of remedial legislation, which, within the
last century, has resulted in abolishing im-
prisonment for honestly contracted debts.

From 1070 to 1801 insolvency statutes, insol-

vency proceedings, and insolvency courts were
entirely distinct from hankruptcy (q.v. ) statutes,

proceedings, and courts. The leading features of

English bankruptcy laws were: (1) They ap-
plied to traders only: (2) proceedings vmder
them were instituted by creditors for the com-
pulsory distribution of the debtor's assets: (.3)

such proceedings resulted in the discharge of the
honest bankinipt from his debts. On the other
hand, insolvency statutes ( 1 ) applied to all

debtors ; ( 2 ) proceedings under them were volun-
tary, that is, were instituted by the debtor; (3)
they might result in discharging the insolvent's

body from jail, but they left his future acqui-
sitions liable for old debts.

In 1801 tlie bankruptcy statutes were extended
to include non-traders, and insolvency proceed-
ings were abolished. Since that date, insolvency,
as distinguislied from bankruptcy, means that
a man has ceased, or is unable, to pay his debts
as they come due. In this country the sharp
distinction between the two terms which existed

in England until 1801 has never been sanctioned
by either legislative or judicial usage. Speaking
in general terms, we may say that bankruptcy
has been applied to statutes on the subject passed
by Congress, and to proceedings thereunder;

Vol. X.—43.

while insolvency has been applied to State
statutes dealing with insolvent debtors. Even
prior to the Revolution, the Colonies were accus-
tomed to legislate for the relief of debtors, but
their statutes, although providing at times for
the discharge of the insolvent from all his debts,
after the manner of bankruptcy statutes in the
mother country, were called insolvency statutes.
After the adoption of the Federal Constitution,
with its grant of power to Congress to estab-
lish uniform laws on the subject of bankruptcies,
it was natural that the colonial nomenclature
should be continued by the States, even when
adopting comprehensive bankruptcy statutes,
such as have existed for many years in a number
of the States. These laws, as has been stated in
the article on BankrVptcy. were not abolished
by the Federal .statute of 18!)8, but their oper-
ation, so far as it conflicts with that of the
Federal law, is suspended.

State statutes relating to insolvency have been
very divergent, and from some points of view
vei-j' unsatisfactory. They may be divided rough-
ly into five classes, although in some States
statutes falling within two or more of these
classes will be found : ( 1 ) Simple insolvency
laws; (2) statutes regulating general assign-

ments for the benefit of creditors ; ( 3 ) those
providing for the distribution of the estates of

insolvents for their discharge from debts, in vol-

untary proceedings only; (4) those providing
for discharge from debts under general assign-

ments; (">) true bankruptcy statutes, applying
to all debtors and providing for voluntary and
involuntary proceedings. As the States are pro-

hibited from passing any law impairing the
obligation of contracts, and as State legislation

cannot operate to discharge a debtor from lia-

bilities to creditors outside the State, without
their consent, such legislation can never perform
the functions of a Federal bankruptcy law. Con-
sult: Bishop, Treatise on the Law Relating to

Insolvent Debtors (New York, 1895) ; and "In-

solvency Legislation," 35 Canadian Law Journal,
179.

INSOMNIA (Lat., sleeplessness), or Sleep-
LESSXE.ss. A condition caused by cerebral excita-

tion, mental or physical exhaustion, toxic con-

ditions {as from alcohol or from disordered
digestion), grief, etc. It frequently accompanies
febrile conditions. It is best treated by attack-

ing and removing the cause, if this can be ascer-

tained. Hygienic measures, as hot baths, mas-
sage, ingesting hot food, applying heat to the
extremities, ventilating the sleeping apartment,
etc., should be tried before resorting to drugs,

to overcome the condition. See Hypnotics;
Sleep.

INSPECTION (Lat. inspectio, from inspiccre,

to look in. from in, in + specere, to look; con-

nected with Gk. OKe-TtoBat. skeptesthai, Skt.

spai, pas. to look. OHG. spchon, Ger. spiihcn. to

spy). Jlilitary inspections are carried out by
specially appointed officers of the inspector-

general's department. (See Inspector-Gen-
eral.) One of the duties of the inspecting officer

is to inspect and report upon the appearance,
discipline, and efficiency of the troops; to do
which the troops are drawn tip for inspection,

which is one of the most formal of military cere-

monies. The staff officers of the colonel form a
line equal to the front of the column, the non-
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commissioneJ staff officers tlirpo paces in rear,

tlic color guard three more paces in rear of the
centre. The colonel, lieutenant-colonel, and .staff

officers, as soon as inspected, return swords, and
accompany the inspector. Each major with his

slair ollicers accompanies the inspector tlirouf;h

his battalion. The inspection either precedes or
follows a review, for which see Review. Less

fcrmal but more frequent inspections are held

from time to time by commandinj; officers of

companies, battalions, rejiiments. and even lar;,'cr

commands, in order to insure the proper disci-

pline and condition of the equipment, quarters,

etc.

INSPECTOB-GENERAL. A military offi-

cer, oliarp'd with certain duties and responsi-

bilities of inspection. In the United States

Army he is at the head of the inspector-general'd

department, which in 1002 consisted of one

inspector-general with the rank of brigadier-gen-

eral, three with the rank of colonel, three with
the rank of lieutenant-colonel, and three with
the rank of major. Officers of this department
are respon-siblc to the Secretary of War for the

proper inspection of troops, including their

strength, efficiency, and equipment; stations; ac-

counts of disbursing oflicers; irregularities or
niisconduet of officers; attempts to defraud the

Government; all matters pertaining to the super-

vision of the accounts of receipts and expendi-

tures in connection with the National Home for

Disabled Volunteer Soldiers; all depots, armo-
ries, arsenals, and public works of every kind
under charge of oflicers of the army, except works
of engineering conducted under the direction of

the Secretary of War. and suiiervision of the

chief of engineers. Such inspections only cover

the business and military administration and
methods, and do not include the scientific or

technical character of the work. Inspectors-gen-

eral and acting inspectors-general are required,

in addition to the above duties, to make such
suggestions as may appear to them prattichble

for tli5 correction of any defect that may come
under their observation in any command to

which they may be assigned. They are also ex-

pected to desi^'nate, from time to time, the arti-

cles which, in their opinion, should be procured
and kept for sale by the subsistence department
to officers and enlisted men. The annual in-

spection of the Soldiers' Home in the District of

Columbia is made by the inspector-general of

the army in person. In the English Army the

title has reference to the special duties of (a)

officers on the headquarters staff. Horse Guards
(q.v. ), London, inspector-general of auxiliary
forces, inspector-general of recruiting, inspector-

general of remounts, inspector-general of fortifi-

cations, and inspector-general of cavalry: (b)

general officers commanding territorial districts,

and other commands, who personally or through
the officers of their staff inspect the component
parts of their commands. In Germany, France,
and Continental Europe generally, the duties of

the inspector-general's department are carried out
by the general staff of the army, or of a terri-

torial district. See Army Orgamzatiox.

INSPECTORSHIP DEED. In English law,

a deed executed between an insolvent person and
his creditors, whereby they accept a jiart pay-
ment, and allow the insolvent debtor to carry
on the business under their supervision, with a

view to further payments. It derives its name
from the fact that certain of the creditors named
in the deed, as inspectors, assume the duly of

supervising and controlling the subsequent man-
agement of the business by the debtor. The prac-

tice is not common in the L'nited States. See
l.NSOI.VENCV.

INSPIRATION (Lat. tnspiralio, from in-

spirurc, to in-pire. from id. in -|- spirarc, to
breathe). A theological term used to denote the
divine action upon men by which the Itible has
been produced. In its most general use, it desig-

nates the whole of this jirocess; but often a
distinction is made between revelation and in-

spiration, according to which revelation deiiotes

that divine activity by which the knowledge of

the truth is supernaturally and personally con-

veyed to the minds of chosen men, and iuspiraliitn

that divine assistance by which the same men
are qualified to write the existing 15ible. Em-
ployed in the latttr sense, the inspiration of the

Scriptures signifits a su[)ernatuial qualification

or special divine authority in the l)nol<s of

Scripture as depositories of truth. When the
theologian as.serts any book of the Bible to he

j

inspired, he means that it possesses an author-
|

ity different from any other book, that it con- j

tains truth not merely as any ordinary book '

may do, but by a special divine impress. All

orthodox theologians may be said to agree in

ascribing this special divine character to Holy
Scripture; but further there is no agreement.

The mode of inspiration, the degree and extent of

it, are all subjects of dispute.

The Koman Catholic Church, whose position in

regard to this question is attracting more and
more attention as modern criticism deals more
radically with theories once firmly held, differ-

entiates between the fact and the method of in-

spiration. While maintaining the former un-

changeably, she has never imposed upon her mem-
bers any theory as to the latter. She has never

felt obliged to do so, since the Bible has never

been considered the exclusive source of her doc-

trine. Claiming for herself a perpetual living

power which can always concentrate the inspired

element, be it never so diffused, she has never
declared anything on the .subject of the method
that is to be held as of faith, no matter how
rigidly one theory or another may have been held

by individuals at various times.

( 1 ) Tlie theory of plcnari/ inspiration is that
the whole letter of Scripture is inspired, that the

words were immediately dictated by the Holy
Spirit, and are literally the words of God, and
not of man. The several writers of Scripture

were nothing more than the penmen of the Divine
Spirit. Those who maintain this theory speak,

indeed, of the individuality and diverse char-

acteristics of the writers of the Scriptures, but
^

the differences are not so much in the moral or I

intellectual individuality of the writers them-
selves as in the diverse aims and uses with
which the Holy Spirit employs them. The words
of Scripture are no less the words of God than
if He were heard to utter them from heaven. The
authority of the Scripture is absolute. The in-

spired document is throughout faultless, as the

sole work of the Divine Spirit, faultless equally

in its form and in its essence, in its spirit and its

letter. It admits of no gradatioji; all is equally

divine, and therefore equally accurate, whether
it relate to some ordinary fact or to some truth
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of the supernatural life, whether it treat of a
dogma or of the details of a narrative. Those
who liokl tliis view do so on the d priori ground
of necessity; such infallibility is held to be im-

plied in the very idea of a revelation of the

divine will; while those passages which seem
inconsistent with the facts of science or of liis-

tory. or with other parts of the Bil)le itself,

admit, it is maintained, of satisfactory explana-
tion. Tliose tlieologians, again, who deny the

necessity of infallibility, and hold that the in-

consistencies referred to never have been and
never can be satisfactorily explained away, argue
in the following way: First of all, and especially,

the question is not one to be settled according to

any preconception, but according to the evidence

of the facts given in Scripture. The question of

inspiration is to be solved not by speculating

what the Bible ought to be, but by examining
wliat it actually is. Furthermore, if it be neces-

sary to the preservation of faith to hold that God
has not only revealed the truth to man, but that
He has deposited that truth in an infallible

record, the infallibility of the canon is no less

indispensable; for all would be lost if any doubt
was allowed to rest upon any portion of the Word
of God. But if an infallible text and an infalli-

ble canon be necessary, the idea of verbal in-

spiration cannot stop short of the conclusion of

an infallible interpretation; and even such a
conclusion does not save it; for an infallible in-

terpretation does not necessarily insure infallible

instruction—all may still be lost by the weal-cuess,

ignorance, or defect of the recipient mind. It

therefore becomes necessary to ask, not what the
Bible must or should be, but what it is.

(2) The theory of dynamic inspiration is that
the writers of the Bible were so filled with the
divine power that, while perfectly free in the
employment of all their faculties, they were pre-

served from all error in conveying the truth
which the Bible was written to convey, viz. that
pertaining to the way of salvation. This theory
has numerous forms, and any statement of it

will fail to satisfy many who adopt its general
conception of inspiration. Its most important
form may be summarized in the definition, the
inworking power of God preserved the writers of

the Bible in writing it from all error in matters
of faith and morals. This theory has its origin

in the study of the facts, according to the sug-

gestion made at the close of the last head. It is

found that the Gospels in their accounts of the
same event dift'er in various points, in much the

same way as other purely human accounts of

ccnmion events differ. Xot only is there an en-

tire ignoring of scientific truth, but often state-

ments which are inconsistent with it. Tlie use of

the Old Testament in the New is inaccvirate. and
often violates principles of exegesis which mod-
ern scholars would feel compelled to observe.

Xone of these errors, however, affect the main
current of the biblical doctrine. They show that
men wrote the Bible acting naturally as men
act, and under human limitations, but they do
not imp'iir the value of the Bible for its great
purpose. There is in it a system of truth, which
is incomparably higher than any human system
which has ever been prepared. That system is

set forth in faultless perfection; and to the se-

curing of that inspiration was directed. Men
needed such a book as the Bible. It could not

have been prepared, in the perfection with which

we find it clothed, WTitteu, as it was, by difTerent

men in different ages and at long intervals, with-
out the special help of God. This is its inspira-

tion. In consequence of it, by the answering
operation of the Spirit in the heart of the be-

liever, the Scripture shines by its own light and
is recognized as the Word of God.

(3) A third theory may be called that of the
school of Ritschl. It is not very distinctly for-

mulated, but may be said to deny inspiration in

the distinctive sense of the word, and lay all the

emphasis upon revelation. We must maintain
the supernatural communication of divine knowl-
edge to men, it is said, but after they have got
this knowledge, they are left to communicate it

according to their natural abilities, and the
books they write are committed to the stream of

history to be borne where the providence of God
may guide them, as all other books are. Thus
the human element in the books is large, and no
infallibility of any sort, even in matters of faith

and morals, is to be affirmed, but the truth of

God is there and is conveyed to the minds of

men, producing and maintaining a holy people
of God in the earth, as by no other book in the
world. The evidence for the element of revela-

tion in the Scriptures lies in the actual priority

of the Bible in the production of the highest

ideas which the mind of man has conceived. No
one is more emphatic in maintaining this prior-

ity than Ritschl himself. The Christian idea of

God was never developed outside of the single

circle of .Jewish and Christian revelation. The
love of God and the basal religious idea of for-

giveness, in their Christian forms, were never
anticipated by religions or philosophers. Chris-

tianity is unique, and therefore divine. But the

phenomena of the text of Scripture, the fact that

books have been compiled, edited and reedited,

that misconceptions of the course of history have
crept in, that biblical books have been lost, and
others interpolated, and that cruel and treacher-

ous actions, like the murder of Sisera, are lauded
in some parts of the book, effectually dispose of

the idea of infallibility, and equally of the idea

of any special supen-ision of the transmission,

and hence of the original production, of the
biblical books. We have here the effective reli-

gious book of the world ; it is a supernatural
book ; but it is not miraculously written or pre-

sented.

(4) By an application of what is called theistic

evolution to this subject, in which, however, the

categories of materialistic evolution are given a
very considerable scope, there has arisen a theory,

which has as yet scarcely found articulate ex-

pression, but which must be reckoned with, by
which not only inspiration, but even revelation is

dispensed with. The causes operating in religion

are, like all the causes recognized by evolution,

immanent. It is not the special enlightenment
of chosen minds which we find here, but that
enlightenment which comes in the course of all

develoi)ment under the operation of the laws of

variation and the operation of environment, and
which has given us the steam-engine and other
instruments of progressive civilization. Thus the
Bible is a purely human book, but it is the

greatest of all human books, and should retain

its place at the foundation of our religious

structure.

Consult: Henderson, Divine Inspiration (Lon-

don, 1852) ; Hannah, Divine and Human Ele-
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ments in IIoUi Scripture, Bniiipton Lectures for

1803 (London, 18ti3) ; Loe, The Inspiration of
IJoly Heripture (London. 1854; oth od. 1882);
Kow, Inspiration: Us Mode and Extent (Lon-
don, 1804); Westcolt, "Primitive Doctrine of In-

spiriition," in lii^s Introduction to the Ntudy of
the (iospvis (London, 1800; 8tli cd. 18!)4) ; War-
rin;;ton, Inspiration (I^ndon, 1807) : Delitzseli,

De Inspirationc Script uriv Sncrw ijuid Statuerint
I'atrcs Apostolici ct Apulojiitw Srcundi Saculi
(Leipzij,', 1872) ; Kubiiud, llistoirc de la doctrine
de ('inspiration dcs Sainlcs KiTitures (Paris,

1883) ; Ladd, The Doctrine of Sacred Scripture
(2 vols., New York, 1883) ; Simon. The liible an
Outgrouth of Theocratic Life ( Kdinburfjli. 1880) ;

Eolinert, Die Inspiration der hciUijcn Schrift und
ihre liestreiter (Leipzig, 1889) ; .Sanday, Inspira-
tion (London, 1893) ; Sehultz, Old 'Testament
Theology (Eng. trans., Kdinburgli. 1892), gives

the Ritsclilian tlieory in application.

INSPIRED IDIOT, TiiK. A name given to

Oliver CDldsiiiitli by Iluraec Walpole.

INSPIRED TINKER, The. A name some-
times applied til .liilin liiinyan.

INSTALLATION i Lat. installatio, from in-

stallarc, to install, from in, in -f stallunt, place,

from OHG. stal, tier. Stall, AS. stcalt, Eng.
stall; connected with (ik. art'/.Aiii', stellrin, to

send, and ultimately with Lat. stare, Gk. laravai,

hislanai, Skt. 6(/i<J, t)lRi. slin, Gcr. stclicn, to

stand). In the Anglican t'hureli, the ceremonial
act or process by which a person presented and
legally eonlirmcd in a benelice is formally put
into possession of his oflice, and by which he is

fully empowered not alone to exercise its func-

tions, but to enjoy its honors and emoluments.
The ceremonial form, as well as the name, dili'ers

according to the ollicc which is conferred, as

'enthronization' for a bishop, 'induction' for a
rector, etc. 'Installation' properly regards the

olliee of a canon or i)rebendarv. (S<'e Induc-
tion.) In the non-episcopal churches installa-

tion is used for the ceremony by which a pastor

is formally introduced to his charge.

INSTANCE, CornT of. The branch of the
English Court of Admiralty which e.\crcised all

the jurisdiction of that court in matters triable

under the municipal law (q.v.). This excluded
only one cla.ss of eases arising under admiralty
law-—viz. 'prize' cases, which involved interna-

tional law, and for the trial of which the court
lequired a special conuuission authorizing it to

net as a 'priz* court.' The entire jurisdiction

of the Admiralty Court was transferred to the

High Court of Justice by the Judicature Act
(q.v.) in 1873. The above distinction in the
exercise of jurisdiction has never prevailed in

the I'nited States. However, the term is still

employed in England and the I'nited States to

describe the kind of jurisdiction exercised in

cases involving exclusively the municipal law.

.See .\i>.\iiRAi.rv; M.miitime Law; Prize Coibts.

INSTATJRA'TIO MAGNA (Lat., Great Re-
newing). A great work on the reorganization of
the sciences, by Francis Bacon (q.v.). Almost
all his philosophical writings actually form part
of this vast scheme, or were intended to be includ-

ed in it.

INSTERBURG, In'ster bnnrK. A town of
Prussia, in the Province of East Prussia, situated
on the left bank of the Angerapp, about 60 miles

east of Kdnigsl)erg. It has a castle, a gymnasium,
and a seminary for fennile teachers (.Vlap: Prus-
sia, J 1). Linen-cloth weaving, tanning, brewing,
and distilling are the chief industries. Insler-
burg had its origin in a castle of the Teulunie
Knights built in the fourteenth ccnturv. Popu-
lation, in 1890, 22,227; in 1900, 27,287.

"

INSTINCT (Lat. i/i.s/iHf/i(.s, impulse, from
instiiiijuire, to im])cl, from in, in -\- 'si ingucrc,
to prick; connected with Goth, stiggan, AS.
stingan, to push). The sum of inherited rcllex
acts, becoming habitual and arising from blended
rcllex and sulx-onscious though involuntary acts,

jwrformed at birth or through life blindly", with-
out practice or previous experience, ell'ort, train-
ing, or thought. Instincts in animals are di-

rectly connected with the quest for food or with
reproduction, especially care for the young, as
in egg laying and nesting.

An instinctive act is any habitual and heredi-
tary rcllex actiim frequently repeated throughout
the life, not only of the individual, but of the
species, in response to an external stinnilus, in

part controlled by rudimi'iitary consciousness,
but without volition, and always performed with
lefcrence to the needs of the animal and the
maintenance and preservation of the species.

'J"he instincts of each species or genus of ani-
mals arc correlated with or dependent upmi their
peculiar structure and degree of specialization.

Habits are in general confined to the life of
the individual, and may or nniy not be trans-
mitted ; but instinet-s are accumulated rellexes
leconiing by re|)etition habits which are mani-
fested and handed down for multitudes of genera-
tions.

Instinct is of all stages of development, from
(1) merely simple, rcllex acts, ns those of proto-
zoans, sponges, and jiolyjjs, to (2) the highly
specialized and complicated acts of the ants and
social wasps and bees, as well as birds and mam-
mals. Instincts grow in complexity, and are con-
trolled or blended with or accompanied by more
purely conscious and intelleclual manifestations
as we rise higher and higher in the animal scale,

rind as the nervous and muscular systems become
more and, more s]H'eiaIizeil. The instincts of most
binls and mammals, and mostly those of the do-
mestic animals, which have associated with and
Ix^en taught by man, exhibit the germs of intelli-

gence, and even at times of reason, in its present
restricted sense given it by Morgan.
The elements or factors out of which instincts

arise arc: (I) Xeeds or the necessities of exist-

ence; (2) the .stimulus of the physical agents of
heat, light, etc.. or the physiological stinuili of
Inuiger or of the reproductive functions: (3) re-

flex acts at first more or less exi)erimental or ten-

tative: (4) the repefition and natural selection
of such acts, until they become (.5) habits; (0)
the perpetuation of such acts by inheritance;

(7) the reflex acts and habits becoming blended
with rudimentary consciousness (associative

memory), without willing.

Instinctive acts are not rarely variable; they
arc sometimes at fault; they nia.v be modified
by change of circumstances, or, through disuse
or changed habits and structures, entirely lapse.
Thus, in aquatic animals, such as the seals,

whales, etc., which have evidently descended
from some unknown terrestrial ancestors, en-
tirely new instincts arose as the result of a
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changed environment. The instincts of young
animals may be replaced by a new set. Kxamples
are those of animals which pass through a mela-
mori)hosi.s, as in the case of the caterpillar and
butterlly, in which there are two sets or classes

of instincts; i.e. (1) those by which the larva

is enabled to live, and (2) the reproductive and
egg-laying instincts of the butterfly. Thus, the

same individual is born with a crop of innate

congenital instincts, sheds them with its larval

skin, so to speak, and then with the new birth of

the butterlly appears a series of automatic and
rellex habits and instincts which have arisen in

response to the origin of the new structures,

such as wings, sense organs, reproductive glands,

genital armature, and the elaborate spiral tongue
adapted for taking an entirely different kind of

diet from tliat of the grossly feeding caterpillar.

Nothing more plainly proves that instincts are

not directly implanted by the direct interposition

of a supernatural power, as is still insisted on by
Fabre and Wasmaun, than that they are special in-

nate or natural propensities, "transcending the

general intelligence or experience of the creature,"

and arising from and dependent on peculiarities

of structure and habits. Instincts are 'innate'

and 'natural' because they have arisen by a natu-

ral growth and have been acquired. The 'saga-

city' of the ant, of the wasp, and of the bee is

very wonderful ; but still more so when we realize

the fact that it has evolved in response to the

needs of the complicated organism of which it is

the natural psychical outcome.
The instinct of the most sagacious ant, bee, or

bird may be, and is, occasionally at fault; birds

may in certain cases change their nesting habits.

On the other hand, certain spiders, insects, as

well as birds and mamnuils, are known to 'rise

with the occasion' to overcome obstacles, and to

be guided, as we sayj by the germs of reason to

act much as a human being would under similar

circumstances.
There are three grades of mentality; i.e. three

steps in the evolution of mind. These are: (1)

Reflex acts and tropisms; (2) instinctive acts;

and (3) acts of reason. It is, as everybody
knows, dilficult to draw the line of division be-

tween these grades. It may be said, however,

that what we call instincts are on the whole in-

termediate between the simplest physiological

or primary reflex acts, especially those resulting

from some external stimulus of light, heat, grav-

ity, odors, and sounds; i.e. the various tropisms
(sec Tropism), and acts of intelligence and of

reason. In short, animals are neither automata,
nor are they as a rule guided by intelligence or

reason, as in man.
Let us first consider what are mere physio-

logical or reflex acts ; i.e. tropisms. One example
is the efforts of the young chick at pecking food.

This is said by Lloyd IMorgan to be "a motor re-

sponse to a certain stinuilus," which is purely
mechanical or organic, and is imaccompanied by
consciousness. Locb defines a reflex as "a re-

action whicli is caused by an external stimulus."

It is well known that plants, and also the lowest

or simplest animals, turn to the light, are helio-

tropic: that they also respond to the stimulus
of cold, heat, hunger, and reproductive needs.

They are also geotropic. They move in certain

directions, take in food as if exercising the
power of choice, though this is not the case.

Thus the reflex acts which lie at the base of in-

stinctive acts are, says Loeb, the various trop-

isms. In this respect the lowest animals (proto-

zoans, sponges, and polyps) are scarcely if any
higher than plants. In tlie higher animals, as in

man, winking is a reflex act, the closing of the
eyelids is a reaction caused by an external stimu-
lus, as when the conjunctiva is touched by a for-

eign body, or when the pupil is narrowed under
the influence of light ( Loeb).
The result of experiments on the reactions of

plants and animals to various external stimuli

shows that irritability and conductibility "are
the only qualities essential to reflexes," and it

will be remembered that these are the common
qualities of the protoplasm both of plants and
animals. "The irritable structures at the sur-

face of the body and the arrangement of the
muscles determine the character of the reflex

acts" (Loeb).
Reflex acts apparently have a purposive char-

acter. Examples of reflex acts in the whole ani-

mal, the individual (not simply in distinct or-

gans), are those actions related to the outer
world and other organisms, manifested by proto-

zoans, such as monads and amieba;, by sponges
and polyps, as well as the ascidians. Their move-
ments, modes of escaping danger, of getting food,

or their deportment in freely moving forms in

the presence of their prey or their enemies, their

mode of conjugation, are acts in response either

to external stimuli, such as light, heat or cold,

odors, tastes, smells, or the effects of hunger or

the reproductive functions.

The Nature of Instinct. What has been said

prepares the way for an attempt at an explana-

tion of the nature of instinct. It is evident that

this can only be understood after more thorough
experiments and extended observations, both on
reflex and instinctive acts, than have yet been

made. It is certainly diflicult to draw a sharp

line of demarcation between reflexes and instincts.

As the result of recent experiments, Loeb regards

instincts as inherited reflexes so purposeful and
so complicated in character that nothing short of

intelligence and experience could have produced

them. These reflex acts, becoming habitual and
persisting, through individual life, or at least a
portion of it, result in what we call habits.

^\hat are called instinctive acts are manifested

by animals higher' or more specialized than
those above mentioned. We see them exhibited

in the higher worms (annelids), the land-snails,

and squid, perhaps the starfish and sea-urchin,

etc., though these forms are on the border line.

The Crustacea, spiders, and insects are guided

by instinct, with here and there germs of intel-

ligence, until we come to birds and mammals,
which in some cases at least approach man in

the capability of meeting or adapting themselves,

as if by intention, to emergencies or to some end,

this being an incipient form of reason.

Defimtioxs of Insitinct. Herbert Spencer de-

fines instinct ;is compound reflex action, and on an-

other occasion as "a kind of organized memory."
He argues that instinctive actions grow out of

reflex, and in time pass into intelligent actions

(Romanes), Samuel Rutler also asserts that
instinct is 'inherited memory,' J. J. Murphy re-

marks that "reason differs from instinct only

in being conscious. Instinct is unconscious rea-

son, and reason is consciotis instinct." Romanes
defines instinct as "reflex action into which there

is imported the element of consciousness." Pack-
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ard, from Murpliy's suggestion, infers that "in-

!<tiiict is the sum of inherited hubits."

l.loyJ .Morgan says of instinct : "It is n bit

of animal automatism not necessarily involving

more than the lower brain centres;" but, he adds,

it is a bit of automatism accompanied by con-

sciousness in a broad sense. Tlie role of con-

sciousness in ]>ccking is to select the adequate
responses, and to steady the muscular mechanism
to Its work.

'Automatic' responses are variable; the freshly

hatched chicks at first in pecking make bad .shots

us well as occasional good ones.

KxAMPLE.s OF Ix.sTiNCTiVE AcT.s. In chicks:

Pecking, walking, scratching themselves, preen-

ing their down and leathers, stretching up and
Happing their wings, scratching the earth, squat-

ting down and dusting themselves, scattering

and crouching when alarmed, making the danger
churr and other sounds.

In ducks: The way they seize and nunnble
their food in the bill, their swimming, pijiing,

smoothing the down of tlie breast witli their bills,

etc. Alligators on hatching rush with open jaws
at anything presented to them, and bite it.

In the higher animals, as birds and mammals,
it is more dillicult to .separate instinctive from
intelligent acts. The migrations of birds, and
ix>rhaps of tlshcs, are variable, and Darwin says

that this instinct "is occasionally lost." It should
be observed that the migrations of birds, as of

other animals, locusts, the reindeer. lemming,
etc., are primarily reflex in their nature, being
initiated by cold or the lack of food.

Typical examples of the most striking and in-

explicable instincts are the nesting habits of

spiders, of the social insects, such as ants, wasps,

and bees, tliose of birds, also of the muskrat and
beaver, the mode practiced by worker bees ar-

ranged in flics of ventilating by a peculiar move-
ment of their wings, the well-closed hive, and
the building of cells of the honeycomb by the

hive-bee.

Our present knowledge of the two chief groups
of instincts may roughly and provisionally be

classified thus:

( 1 ) Reflex acts mintfled with associative mem-
en/ {consciousness or intelligence) :

Mammals.
Birds.

Iteptiles.

Amphibia (tree-frog).

Fishes (certain bony fishes).

Insects (especially the social species).

Crustacea (certain lobsters and crabs).

Spiders.

Cephalopod mollusks.
Snails (Helix).

(2) Itcflcx ads only:
Scorpion.

King-crab.
Sharks and floimders.

.\sridians.

Molhisk.s. bivalves ( peleeypods ) , and many
univalves (gastropods).

Echinodernis.
Worms ( including annelids)

.

Cnelenterates, polyps, and actinians.

Sponges.
Protozoa (amceba>. monads, and infusorians)

.

The highest form of instincts are those of care

for the young, or the eggs and nest, as shown by

ants, certain fishes, and especially by birds
and mammals.

I'o.Mi'LKx iN.STixt'T.s. A complex instinct like

that exhibited by the higher animals is generally
regarded as the mingling of eon.seiousnes», or,

as I..oel> and also Ucthe would call it, a.ssociative

memory, with rellcii acts. The test is the ani-

mal's capacity for learning or for being "trained
to react in a desired way upon certain stinnili"

or signs. It is seen in dogs, in the instincts of

animals used in hunting, and in birds. In the
lower vertebrates, memory is manifested. "Tree-
frogs, for example, can be train<'d, upon hearing
a sound, to go to a certain place for food," while
other frogs, as the Kuro|N'an liana esciilcntu, ex-

hibit no such capacity. Some fishes possess mem-
ory, while its existence in sharks and in the
flounder is doubtful.

f-oeb protests against what he calls the an-
thropomor|>hism of Romanes, Kimer, Prcyer, and
others; \\l he <ipposcs the conclusions of IJethe,

who denies that bees and ants possess associa-

tive memory, though I.oeb himself thinks that
they have little intelligence. The possibility of

associative memory Loeb concedes in favor of

spiders, certain '.-rustacea, and cephalopod mol-
lusks.

Complex instincts, often so mingled with in-

cipient acts of intelligence as to astonish the
observer, have repeatedly been noticed in the
ants. They have the power of communicating
with one another, and they are said to be sus-

ce|)tible of education.

ilore exact and critical views bearing on the
origin of instincts have been expressed by Loeb,
whose recent experiments and suggestions are
noteworthy.

Passing on to the subject of the greater com-
plication of instinctive actions compared with
those which are simple and reflex, "we have,"

he says, "to deal with a chain of reflexes in

which the first relle.x becomes at the same time
the cause which calls forth the second reflex."

This is illustrated by the taking of food, of a
lly, by the frog. Another example is the won-
derful and hitherto inexplicable egg-laying habits

of insects. Loeb explains that as meat-maggots
are positively chemotropic (seeTROPiSM) toward
decaying meat— i.e. are directed in their move-
ments or "oriented by certain substances which
radiate from a centre," just.as in the movements
of hdiotropic animals toward the light—so the

female flesh-fly "possesses the same positive

chemotropism for these .substances as the larvte,

and is accordingly led to the meat. As soon as

the lly is seated on the meat, chemical stimuli

seem to throw into activity the muscles of the

sexual organs, and the eggs are deposited on the

meat. It may also be possible that at the time
when the fly is ready to deposit it.s eggs the posi-

tive chemotropism is especially stnmgly devel-

oped. It is only certain that neither ex|)erience

nor volitifin plays any part in these processes."

This explanation may also Ih? extended to all

other insects, whether ovipositing on animal mat-
ter or on the leaves of this or that plant, or,

as in the case of ichneumon or other parasitic

flies, upon or within the body of its accustomed
host.

Loeb recognizes the difficulty of analyzing the

more complex instincts. The periodic depth mi-

gration of marine pelagic animals is. he say«.

a simple case of instinctive migrations, while
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the migrations of birds or the return flight of

the carrier pigeon seem to be complicated by
memory. '"It seems to be certain that the car-

rier pigeon finds its way back by its visual

memory of the locality from which it started,"

and he adds that this is true of wasps, bees,

a"nd possibly of ants.

TlIEORIKS OF THE ORIGIN OF INSTINCT. Des-
tartes denied to animals the power of reason, re-

garding thcni as automata, and held that instincts

were injplanted in them by the Creator; and this

view is still held by Fabre and Wasmann, both
distinguished as observers of the instincts of

insects. That instincts arc variable and are

sometimes at fault was affirmed by Reimaru3
(1773). He says: "Many mechanical instincts

are practiced from birth without experience, in-

struction, or example, and yet faultlessly. They
are thus seen to be certainly inborn and inherit-

ed." See In.sect.

The first thinker to point out the evolutionary
origin of instinct was Lamarck, whose view,

briefly stated, is that instincts are the sum of

inherited habits.

Darwin's view is that instincts were "slowly

acquired through natural selection."

Do Anim.\i..s POS.SESS Intelligence, and Do
Thet Reason ? In view of what has been said by
physiologists and experimenters, it results that

we must proceed cautiously, and not anthro-

pomorphize as regards the reasoning powers of

the higher animals, and, even if we are compelled

to give up cherished opinions as to the intelli-

gence and so-called reasoning powers attributed

to animals, suspend our judgment and wait for

the results of further observation and experi-

ment. Meanwhile the reader may adopt the

views of so careful and well-trained a student of

animal behavior as Lloyd Morgan. In observing

that the chick under his observation rapidly

profited by experience, after a few practical

trials, he concludes that intelligence is founded
on experience. One im])ortant test of intelli-

gence is the power of making a choice, and this

appears to be the basis of intelligent adaptation

to circumstances. Intelligence involves the asso-

ciation of impressions and ideas, and it implies

a power of control over the motor responses.

(Introduction to Compaiaihe Psychology, p.

215.)

In his last work on the sensations of insects

For.'l claims that instincts dei)end on sense-per-

ception. An ant which had suffered deantenniza-

tion abandoned and neglected its pupa. Instinct,

he says, does not constitute all the mentality

of an ant. He attributes to them a mind. Be-

sides instincts, he sees in them 'small plastic

judgments:' they display in their actions new
combinations which differ from their usual au-

tomatism, aiding them to overcome difficulties,

to make a choice between two alternatives. He
remarks that the faculty of direction in bees,

their astonishing memory for places, proves how
far mere instinct and automatism are from con-

stituting all the mental life of insects. He thus

opposes the new German school, who, with Bethe.

would, he says, suppress all psychology, all

'antliropocentrism,' in studies on the behavior

of animals.
Young animals are taiight by their parents,

and what appears to be instinct is the result

of early education. We know that young birds

are taiight to flv, that foxes and other beasts of

prey teach their young to hunt, how to escape
from their enemies, or to fear them. We know
that young animals are more easily trapped
tlian the older and more experienced ones. All
this is a proof of an inborn capability of learning
by example and by experience; and this carries

us back to Erasmus Darwin's idea that instincts

are based on imitation.
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INSTITUTE (Lat. institutum, regulation,

ordinance, from instituere, to set up, from in. in

+ statuere, to establish, fi'om stare, to stand).

In the land law of Scotland, the person who is

designated in the instrument creating an entail

(q.v.), and so 'instituted' as the tenant of the

entailed estate. The persons in whom the estate

thereafter becomes vested by descent are de-

scribed as substitutes. See Estate ; Fee Tail.

INSTITUTE OF FRANCE. Tlie official

name for a group of learned societies in France
organized at different times, but having for their

object the fostering of some special branch in

literature, art, the sciences, or philosophy. At
present the Institute comprises five distinct bod-

ies known as (1) Acadi'mie Frangaise; (2)

Academic des Inscriptions ct BellesLettres; (3)

Academic des Sciences; (4) Academic des Beaux-
Arts; (3) Academic des Sciences Morales et

Politiques. The first three academies, dating as

separate institutions fru;;; the seventeenth cen-

tury, were abolished by the Convention on August
8, 1793. Two years later, under the title of

Institut National des Sciences et des Arts, there

was established by the Directory an association for

the promotion of arts and sciences, which was
divided into the three following classes: ( 1) Phy-
sical sciences and mathematics; (2) moral and
political sciences; (3) literature and fine arts.

In 1803 Napoleon I. reorganized the body, divid-

ing it into four classes—mathematical and natu-

ral sciences, French language and literature,

classical languages and literatiires. and fine arts

—and giving it subsequently the name of Impe-
rial Institute of France. After the Restoration it

was again reorganized (1816) into four acade-

mies, comprising the first four bodies enumerated
above, to which was added in 1832 the fifth acad-
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emy, the name of llic whole being changed at the

san'ic time to Institut dc France.

Kach academy in the Institute has its inde-

pendent governiiient, and the free disposition ol

the funds allotted to it, while an apeney and

secretaries, the library, and the valuable collec-

tions of the Institute are common to the five.

The general fund is managed by a connniltw of

ten members, two from each academy, under the

presidency of the MinisU^r of Public ln<tr>iction.

The members, of whom there are in addition to

the regular members, hcmorary members, corre-

sponding members, and foreign associates, are all

elected by ballot, and the elei'tion is cnnfirmed

by the public authorities. Each niemt>er receives

an annual salary of 1500 francs, and the per-

petual secretaries are given (!000 francs. An an-

nual meeting is held on October 2,")th, when public

announcements are made of the award of impor-

tant prizes.

(1) The AcadiJmiG' Francaise was founded by

Cardinal Richelieu in I().35. It had its origin in

a small group of literary men, who, as early as

1G30, were accustomed to meet at each other's

homes for the purpose of exchanging their views

on various topics in literature, art, and science.

Richelieu, on becoming aware of the existence of

this informal society, olTered them the royal pro-

tection if they would hold their meetings in

public, and the" society was thereupon constituted

as the AcadC-mie Francaise (l(j:!.')). The special

function assigned to the organization was the im-

provement and conservation of the French lan-

guage. For this purpose work was begun on a dic-

tionari- of the French language, which, however,

did not see the light till 1004. Within two years

from the date of its formal authoriziition, the

membership of the academy had risen tn forty^at

which number it has since remained. From 1793

to 1810 the AcadC'mic Francaise. as su<h,did not

exist (see above}. The original purpose of the

academy has not been forgotten: at the present

day itsehief business is still the revision of the

Diclionnaire de VAcadi^mic Fnnicaifie (1st cd.

IC'.U; 7th ed. 1S78) ; but as a matter of fact in

the intellectual world of France the French

Academy holds a much higher rank than that of

n mere lexicographical bureau. From an early

date admission to the French Academy was

sought as an honor, and for more than a century

nn election to a seat among the forty 'immortals'

has been considered as the crowning glory to a

successful literary career. Nevertheless the

Academy has laid itself open to reproach for

a certain narrowness of spirit in shutting its

doors on some of the greatest men in the history

of French literature. Among these 'occupants of

the fortv-first chair,' as they have been called,

were Descartes. Tascal, Moli&re. .TcTin .Jacques

Rousseau. Diderot. Dumas pftre, Balzac, Alphonse

Daudet, and Emile Zola. Among the more im-

portant prizes which this academy has at its

disposal is one of 2000 francs, awarded to the

best poem or essav on a given subject; the ^lon-

tyon prize of 22,403 francs, given as a reward

for the most heroic deed done by a native of

France: and one of 21,040 francs, given to a

native of France who has written and published

a work having the most valuable application to

the arts: the Golwrt prize, for the most impor-

tant work on the history of France, as well as

a large number of other prizes, designated as prix

lilti^ruirrs and i,rix i/c rcrtu. Its annual public

meeting is held in November.

(2) The Academic des Inscriptions et Belles-

Lcttres was founded in 1003, by Colbert, and has

40 ordinary, 10 honorary, and .50 corresponding

menilK'rs, and 8 foreign associates. It has for its

principal objects the study of medals, inscrip-

tions, monuments, antiquities, and ancient and

Oriental languages. It has various prizes at its

disposal, and publishes Mt^moircs. Its annual

public meeting is held in November.

(3) The Acadcmie des Sciences was founded in

1000, by Colliert, and ha.s 00 ordinary. 10 hon-

orary, "and 100 corresponding members, and S

foreign associates. Its prizes include an annual

sum of 3000 francs, given altenialely, for the

best discussion of a subject in matheniatic-s and

physics; the Jlontyon prizes, six in numlier. hav-

ing an annual value of 44.845 francs: the Laland

prize, given annually, for astronomical work;

and several others." This Academy publishes

Mcmoircs. Its annual public meeting is held in

December.
(4) The Acadf-mie des Beaux-Arts was founded

by Mazarin in 1048. and the subjects of painting

and sculpture, music, and architecture were

added respectively in 1004, 1000, and 1071. It

has 40 ordinary," 10 honorarj', 10 foreign asso-

ciates, and 01 "corresponding members. Besides

the iirizes in painting, sculpture, architecture,

engraving, and music, awarded to the pupils of

the Ecole des Beaux-Arts and the Conservatoire

de Musique. it has under its charge the publica-

tion of the Dictionnaire gincral drs hcfiuxarH).

It also conducts the cxamiiuition for the Prix <le

Rome in the various arts. Its annual public

meeting is held in October.

(5) The Academic des Sciences Morales et

Politi.ques was restored in 1832. after having

been suppressed in 1803. and has 40 ordinarj-.

10 honorary, and 45 corresponding mend)ers, and

6 foreign associates: it is divided into five sec-

tions, and has for its chief purpose the discus-

sion of mental philosophy, law and jurisprudence,

political economv and statistics, general and

philosophical history, and politics, administra-

tion, and finance. It has the Baujour, Faucher,

Ilalphen, Bordin. and other prizes at its dis-

tribution. It publishes .l/cmoi'rr.?. and its an-

nual public meeting is hel'd in December.

The academies forming the Institute of Franco

meet regularlv in the Mazarin Palace, which is

on the left "bank of the Seine, opposite the

Louvre, and their meetings are attended with

much ceremony. Consult De Franqucville, Le

premier niiele de Vliistititt de Frniwe (2 vols.,

Paris. 1S95).

INSTITUTIONAL CHURCH, The. A cross-

sectional split among the 150 sects in the United

States has developed ritualistic and institutional

tendencies in the churches. The ritualistic

churches lay emphasis upon the efficacy of cer-

tain beliefs", forms, sacraments, and a limita-

tion of functions, and appeal to the economically

superior classes. The Institutional Cliurch. on the

other hand, demands activity, apparent results,

the amelioration of the outward as well as of the

inward life of its members: it reaches out for the

rcclaimables in the social-debtor class, and it

is identified with social rather than distinctly

religious movements. The name 'Institutional

Church' was first used by President Tucker, of

Dartmouth College, and applied to Berkeley
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Temple, Boston. Since this name magnifies the
departmental organization and has a mechanical
sound, 'Free Cliureli' and 'Open Church' are otlier

names proposed ; but as the former designation
is applied to a church with free pews, Open
Church has met with the most favor. Ever
since 1840 some of the English churches have
been taking on new functions, but the new church
movement in the United States dates back hard-
ly to 1880, and as a recognized movement it is

scarcely older than 1800. It had its origin in
the same impulses which created the University
Settlement, Christian Socialism, and the Salva-
tion Army—a feeling that the cluirches were
not reaching the masses, and that each com-
munity had much work to be accomplished which
could be done by the Church. The object
is distinctly humanitarian. The Institution-
al Church becomes the centre and inspiration
of the daily live.s of its members, to whom it

ministers according to their immediate needs,
and has, as a result, reabsorbed certain functions
(educational, medical, charitable) which had
been assumed by the State and otlier organiza-
tions sinca the Roman Catholic Church ceased
to be the universal Church.
The characteristics of the Institutional Church

are, in general, an adoption of .secular methods.
The platform of the Institutional Church League
states that it "stands for open church doors for

every day and all the day, free seats, a plurality
of Christian workers, the personal activity of

all Church members, and a ministry to all the
comnumity through educational, reformatory,
and philanthropic channels." The organization of

such churches is very complete. Tlie numerous
committees have definite duties, such as wel-

coming strangers, house to house canvassing,
visiting members, and suiierintending work of

different kinds. The finances are placed in

competent hands and managed upon business
principles. The ushers for church services are
carefully chosen. Subpastors, deaconesses, sis-

ters, and nurses carry on certain features of

the work. The distinctly religious work consists

of attractive services ; music, frequently by large

choirs or choruses; well-organized Sunday
schools; pleasant Sunday afternoons; prayer
meetings with special features; open-air meet-
ings in summer ; and the encouragement of help-

ful associations, such as men's Sunday evening
meetings, the brotherhoods of Saint Andrew and
of Andrew and Philip, and Christian Endeavor
societies. The secular work aims at education-
al, social, and physical improvement. Some
churches have established special .schools and
colleges, which give an opportunity to obtain
or to supplement a rudimentary education;
industrial classes are maintained: lectures,

illustrated and university extension, are given

;

literary and debating clubs are encouraged;
and libraries, reading-rooms, and recreation-
rooms, with billiards, bowling-alleys, and games,
are provided. The physical man is ministered
to in gymnasiums, swimming-pools, military
drills, and athletic teams. The philanthropic
work includes employment bureaus, aid to worthy
poor, wood-yards, dispensaries, hospitals. cre<hes.
penny provident funds, and personal efTnrts to

reach the vicious or intemperate. When funds
are suflicient, special buildings have been con-
structed.

The denominations especially engaged in this

work are the Episcopal, Congregational, and
Baptist, although there are a num5;r of Presby-
terian, Roman Catholic, Unitarian, and Metho-
dist churches which make use of the .same meth-
ods. Some of the prominent Institutional
churches are: Berkeley Temple, Ruggles Street
Baptist, and Parker Memorial, of Boston; Fourth
Congregational Church, of Hartford; Saint
George, Saint Paul's, Saint Bartholomew, and
Judson Memorial, of New York; Tabernacle, or
People's Palace, of Jersey City; Grace Church
(The Temple) and Bethany Church, of Phila-
delphia; Pilgrim Church, of Cleveland: Ninth
Street Church, of Cincinnati; Plymouth Taber-
nacle. Institute, and People's College, of Detroit;
People's Church, of Saint Paul; the Tabernacle,
of Denver; and, one of the oldest of all, Plym-
outh Cliurch, of Indianapolis.
The Open and Institutional Church League

was organized in New York in 1894. The league
has given aid and counsel by correspondence; it
published for three v-ears a magazine, the Open
Church; and it has held conventions in Boston
(189.5), in Philadelphia (ISlKJ), in Brooklvn
(1897), in Hartford il,S9,S), in Worcester
(1899), and in New York (1901). At present
the League is doing little active work; but its
secretary, in connection with the Federation of
Churches in New York, has organized the Xa-
tioiial Federation of Churches and Christian
Workers. The principles of the League have
taken a strong hold on Church life, and many
churches are adopting free pews and institutional

methods.
Important results claimed for these methods

are increased church attendance, especially of

men ; a higher spiritual tone, and the arousing
of activity, which is considered by sociologists

as an essential moral and industrial stimulant.
In all these churches the business clergyman with
executive ability is brought into prominence.
The objections made to this movement are: Its

expensiveness ; the heavy burden placed upon
the minister; the tendency to overlook the
spiritual ; and the secularization of the Church.
It may be said that the Church to-day is de-

pendent entirely upon voluntary association.

There are no religious restraints other than
those of inherited habits, which are easily modi-
fied by the environment. If the Church, with its

power and organization, does not attempt to offer

temporarily a remedy for serious social evils,

it will lose its slight hold upon the unfortunate
classes. Undoubtedly the success of individual

churches is dependent upon the character of the

minister or some dominant personality, whose
death cripples the work. Specialization in

Church work among the clergy may obviate this

difficulty. Since the people reached are from the

lower middle class, constituting an indifferent

element in the community, it is probable that

elements of the population are brought within
Church influence who would otherwise have re-

mained outside. The social benefits are important
in that they emphasize individual responsibility,

and by making outsiders members of special

groups impress them with a sense of relationship

to the whole community.
BrBLioGRAPliT. Mead, Modern Methods in

Church Work (New York. 1897): Strong. Veto

Era (New York, 189.'?): Tliwing. The Working
Church (New York. 1888) : Woods, English So-

cial Movements (New Y'ork, 1891).
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INSTITUTO HISTORICO E GEOGRA-

PHICO BHAZILEIRO, .nsK-t.-To'tA e>l..'i,- kA
fi ja'«i-gia'fi^-kA brii'zo-lya'rd (Port., Brazilian
Historical and Geograpliioal Institute). A so-

ciety founded at Uio de Janeiro in 1839. Its

organ, tlie JCctista Trimcnsal, is devoted to the
publication of historical and geographical docu-
ments.

INSTRUMENT (Lat. instrumcntum, tool,

from iiixlnun. to construct, from in, in -|-

struviv, to build). A term of law to describe any
formal written or printed document by which
legal rights are created. Thus a deed of con-
veyance, a last will and testament, a memo-
randum of agreement, a promissory note, a bill

of lading, a bond, a mortgage, are all legal in-

struments: but the term is not properly ap-
plicable to r.n entry in a book of account, or to a
niemorai'iluin made for the sake of evidence or
for jicrpctuating testimony.

INSTRUMENTAL MUSIC. A term applied
to music pcrldinud exclusively on instruments,
as distinguisheil from tli.it ])erfornicd by voices,

or even voices with instrumental accompaniment.
Even in ancient Greece purely instrumental nuisic

was known. In the si.xth century n.c. Sacadas
of Argos is said to have performed publicly
on the aulas ((lute) at the Pythian Games.
In the same century Agelaus of Tegea won great
distinction as a perfonuer on the killmra. Hut
instrumental music as performed by a numl)er
of instruments was unkn(]wn. The Greek orches-

tra served only to accompany the voices. Har-
mony being unknown to the Greeks, such ac-

companiment was flothing more than a perform-
ance of the vocal part in unison or octaves
upon the instruments. With the use of stringed
instruments ])layed by a bow a new phase of

instrumental nuisie began. The fiddle was
brought over from the Orient, and soon became
the instrument upon which the troubadours ac-

companied their songs. It was also adopted
by the wandering fiddlers {fahrende flpielleule)

of the Middle Ages. The oldest compositions
written expressly for instrumental performance
were dances. But the style of these is entire-

ly vocal. It is during the sixteenth century
that the first traces of an individual instru-

mental style are perceptible. It wa.s the keyed
instruments wliicii contributed to a differentia-

tion between the vocal and instnimental styles.

As they were unable to produce sustained tones
or chords, composers .soon discovered that broken
chords and figuration were better adapted to
"these instruments. Even in compositions for the
•organ this principle was adopted; and before long
the new style of figuration, and rapid note pro-

.:gression, were also adopted for orchestral instru-

ments. Three instruments have become promi-
nent in the development of the instrumental
forms, viz. the organ, violin, and pianoforte.

'The great organists took from the vocal style the

fugue. The instrumentjil fugue reached its growtli
in the masterpieces of .1. S. Bach, which to this

day still are unrivaled. The violin and piano-

forte developeil the sonata form, which is re-

garded as the highest of all instrumental forms.

The cyclical forms can be tr.iced to two main
sources, viz. the old dances and the Florentine
musical drama. By uniting a number of dances

(all in the same kej'l the suitr originated. Tlie

•older operas were opened by an instrumental prc-

llude which originally was nothing more than a

madrigal arranged for instruments. But soon a
special instrumental composition took its place.

The form of this sinfonia, as it wa.s called, was
taken from the aria. i.e. it had three parts. A,
B, A, of which the third was a repetition of the
first. Gradually the three parts were detached
and appeared as separate movements. Composers
paid s|M^cial attention to the first movement, from
which gradually the sonata form was evolved.
A sonata was originally any instrumental work
(ehielly ]x'rformeu on a keyed instrument with
strings) as opposed to a vocal one. Then 'sonata'
was applied to a cyclical composition for piano.
Tlie great sonatists of the eighteenth century
(tliovigh composing for the violin) retained the
name. The form was finally established by
Haydn and filled with the loftiest contents by the
genius of Beclhovcii. The symphony is nothing
else than a sonata of large dimensions for orches-
tra. Trios, quartets, concerts, etc., are all so-

natas for a particular group of instruments. In-
strumental music to-day is divided into absolute
and programme music. The former kind is music
written for its own .sake; the latter attenipt,s to
portray definite ideas according to a given pro-

gramme. See Cyclic.vl Fohm.s; Overtire; Pro-
OK.\MME Mrsic; So\.\t.\ ; Suite; Sympiio.N'Y.

INSTRUMENTATION, or Orchestration.
The art of arranging the parts of an orchestral
composition for the various instruments. Al-
though from the beginning of the sixteenth cen-

tury composers wrote for various conibinntions

of instruments, instrumentation has become a
real art only quite recently. The Gabriel is, for

instance, employed violins in their instrumental
works, but had no idea of tlie true character of
this instrument. They used it only, like the
trombones, for sustained notes. Even the instru-
mentation of Bach and Handel is very primitive.
Gluck seems to have been the first to use
the various instruments with a conscious purpose
and a knowledge of their peculiar ch-iracter.

Haydn and Mozart made scarcely any advance
in instrumentation over Gluck. In the works of

Beethoven we find for the first time each instru-

ment speaking its own language, and with him
the nrl of instrumentation may be said to begin.

Weber accomplished for the opera orchestra what
Beethoven had dune for the sympliony orchestra.

In the works of Wagner and Berlioz instrumenta-
tion reached its culmination. .Just as there is a

special style of writing for the pianoforte (Kla-
viersatz) so there is also one for the orchestra
(Orchestersatz). It is not suflicient for a com-
poser to know thoroughly the compass and pe-

culiarities of each instrument. Effective instru-

mentation requires also the proper distribution

of the separate tones of a chord among the vari-

ous instruments. Thus, if a composer should
write the C major chord for trombones in suc-

cessive thirds, c. e. p. the effect would be a con-

fused mass of sound ; whereas the proper effect

would be obtained by writing c, <7, e'. The science

of instrumentation teaches the pupil the com-
pass and peculiarities of the different instru-

ments, as well a.s their combinations. But talent

for instrumentation and orchestral writing is in-

dependent of purely creative talent, altlioiigh as

a rule the two are combined. Chopin, liowever,

is an example of a great composer wlio was al-

most destitute of any talent for instrumentation;
whereas Wagner, the consummate master of

orchestral writing, wrote a very amateurish
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pianoforte style. Tlie best works on instrumen-

tation are those of Marx, Lobe, Prout, and espe-

cially Berlioz and Gevacrt. See Obchestba;
SCOBE.

INSTRUMENT OF GOVERNMENT, The.
A written fnii>tituti(pn fur the Protectorate in

England, set forth on December 16, 1653. Since

January 1.5, KUO. the 'Agreement of the People'

(q.v. ) had been nominally in force, its provisions

being only partially carried out, but there was
urgent need of some ett'ective guaranty of civil

liberty. The instrument provides for a constitu-

tional government, administered by a Lord Pro-

tector, anil a Parliament of a single house. An
<'lective assembly is to be summoned on the 3d of

September. 1654. and thereafter once in every

third year. The distribution of county and bor-

ough seats in England and Wales is based on the

schedule provided in the Agi'eement of the Peo-

ple, although there arc important changes. For
the first time provision was made for a Parlia-

mentary union of England. Ireland, and Scotland.

With the exception of those who had engaged
in the war against the Parliament since 1641, or

in the Irish rebellion, or professed Roman Catholi-

cism, the fmnchise and the right of being elected

are conferred upon "persons of known integrity,

fearing God. and of good conscience, and being

of the age of twenty-one years," if seized or pos-

sessed of real or personal estate to the value of

£200. There is no provision for the borough
fianchise. that being left apparently to the ex-

isting custom of each place.

The extended powers of the Protector in for-

eign, military, and civil affairs are limited by
"the Parliament and the Council of State. A
ecuncil of fifteen members is appointed in the

instrument itself. Other members may be added
by the Lord Protector and the Council : but the

number may never be more than twenty-one nor
less than thirteen. By the instrument Oliver

Cromwell is created Lord Protector for life. His
successors are to be elected by the Council. A
veto upon legislation is not granted the Protector.

All bills passed by Parliament must be presented

to him: and if his consent be not given within

twenty days, they become laws, unless they are

contrary to the Instrument. There is a respon-

sible Ministry. The "Chancellor. Keeper or Com-
missioners of the Great Seal, the Treasurer. Ad-
miral. Chief Governor of Ireland and Scotland,

and the Chief .lustices of both the benches," are

to be chosen by the consent of Parliament. All

other appointments are apparently left in the

Protector's hands. Peligious liberty is guaran-

teed, except to "Popery or Prelacy," and to

"such a.s. under profession of Christ, hold forth

and practice licentiousness."

The Instrument of Government reveals the re-

markable ability of its framers. The most seri-

ous defects are the lack of any provision for

amendment and the failure to secure the national

sanction. It broke down because the Parlia-

ment summoned under its provisions assumed the

power of a constituent assembly. It was later

amended in the Petition and Adiice (q.v.). For
the text of the Instrument, constilt: Gardiner.

Constitutional Dnciimenfs (Oxford. 1889) ; and
for discussion, id., (^nrnmonrreallh and Protec-

torate (New York. lS<)4-inni) : IMasson. Life of

Milton, vol. iv. (London. 1873-04) ; Jenks. Coii-

stitutional Fxperimentx (ib., 1891) ; Indervvick,

Interregnum (London, 1891).

INSTRUMENTS, Musical. See MusiCAt
IXSTRtllEXTS.

INSUBRES, in'sfi-brez. A Gallic people who
crossed the Alps iu the fourth century B.C., and
settled in Italy north of the Po. Ne.xt to the
Boii, they '>vere the most powerful and warlike
tribe found in Cisalpine Gaul at the time this

region tirst came in contact with Roman arms.
In B.C. 222, shortly before the Second Punic War,
tlie Romans captured their capital, Mediolanum
(now Milan), and reduced the tribe to submis-
sion, a victory which completed the Roman con-

quest of all that country lying between the Alps
and the Apennines.

INSULATORS. See Electbicitt; Cox-
UUC'TOR AM) IXSCXATOB OF ElECTBICITY.

INSURANCE (OF. enseiirance, from etiseur-

cr, to insure, from en, in + seur, sure, from Lat.

securus, free from care, from se-, without -f- cura,

care). Insurance must be differently defined ac-

cording to the aspect of it which is under consid-

eration. Every person who embarks his capital in

any kind of industrial activity is obliged to make
accumulations to replace that part of it which
is used up in the productive operation. Some of

these accumulations are made to meet losses

which are certain and definite both in time and
in amount. Such accumulations should be large

enough to replace the ca|)ital used up and no

larger. Other accumulations are made to meet
losses of a more or less uncertain character.

Such accumulations are, for the entire group

engaged in any line of industrial activity, larger

than the losses, and the excess of accumulation

over loss varies directl.v as the degree of uncer-

tainty. The accumulations of an individual to

meet' uncertain losses constitute his insurance

fund, and so far as he makes such accunuilations

he may be said to insure himself. From this

)ioint of view insurance is the accumulation of

funds to meet uncertain losses.

One person whose property is exposed to a risk

of some kind may be able "to transfer that risk

to another person for a consideration. The lat-

ter person undertakes to make good to the

former any loss which he may suffer from certain

specified accidental causes. The person guar-

anteeing the reimbursement for such accidental

loss may be said to insure against the loss.

From this point of view insurance is the trans-

.fer of an existing risk from the person exposed

to it to another person or group of persons.

When one person merely assumes the risk of

some other person, there is little or no social

gain from the transaction. Whatever accumula-

tion the former would have had to make if he

had carried his own risk, the latter must make
after he assumes the risk. The burden which

the risk imposes on society remains unaffected.

If, however, the risks of many individuals are

brought together in a group, a new principle is

broi\ght into play. The uncertainty as to the

amount of loss to be expected steadily diminishes

as the number of risks included in the group in-

creases. Thus an insurance companv. which has

assumed the risks of thousands of individuals,

is exposed to much less uncertainty as to tUe

amount of loss it will have to indemnif.v in a

given period of time than any one of the indi-

viduals is as to the amount of loss he would

suffer during the same period if unins\ired. The
total amount of loss which the company expert-



INSURANCE. 678 INSURANCE.

ences increases as the number of risks it is car-

rying ini-ieascs; but tbe proportion of the total

loss wliich may be considoreil as certain steadily

increases and tlie proportion of uncertain loss

diminishes. For the company the only uncer-

tainty is as to how much the actual loss will

diller from the average loss, and by the well-

known law of averages the percentage of varia-

tion between actual loss and average loss di-

minishes as the number of cases increases. Now
the insurance company under competitive con-

ditions makes its accumulations under tlie same
conditions as the individual. To meet definite

losses it accumulates only the amo\inl of the

losses; to meet uncertain losses it accumulates

in the long run an amount in excess of the losses,

and this exc-ess varies with tlie degree of uncer-

tainty. It will be seen, therefore, that the com-

pany can carry the risks of a hundred thousand
individiuils on a much smaller accumulation than

would be made by the individuals if each were

carrying liis own risk. This reduction in the cost

of carrying risks is one of the economic advan-

tages of conunercial insurance.

The second advantage arises from the diffusion

of loss. Wliile it is true that for the entire

group of persons engaged in a particular indus-

try accumulations to meet uncertain losses will

e.xeeed the amount of the los.ses, it is equally

true that some will suffer loss in excess of their

accumulations, while others will make the ac-

ciiiiiuiations and escape the loss. In other words,

while the group as a whole will make extra gains

on account of the existence of risks, these gains
will be unequally distributed among the members
of the group. Those who suffer the loss will be

seriously crippled financially if not actually

ruined, while those who escape the loss will reap
all the advantage. If, on the other hand, the

members of the group are all insured, the .sys-

tem of premiums and indemnities diffuses the

losses actually suffered among all the members
of the group. This causes such losses to fall on
the least important part of the capital of all

instead of being concentrated on a few unfor-
tunate individuals. In this way the economic
evils caused by the accidental destruction of

property are greatly modified. From the social

point of view, therefore, insurance may be defined

as an economic institution for reducing the ac-

cumulation to meet uncertain losses and for

les.sening the evil consequences of the accidental
destruction of property, through the combina-
tion of the risks of many individuals in one
group. Accumulation to meet uncertain losses

and the transfer of risk are both involved, and
in addition the combination of many risks in one
group. It is this definition of the term that
covers the business of insurance as it is carried
on in the economic world.

TiiE Relation of the IxnivrnuAL to Unceb-
TAIXTY. If we turn now from the social aspects
of insurance to consider it from the point of view
of the insured person, we find that for him its

chief characteristic is the substitution of cer-

tainty for uncertainty, of a certain and definite

expense for the possibility of an uncertain loss.

Every person engaged in any form of industrial

activity is exposed to many chances of accidental

loss. Some forms of danger may be practically

eliminated through the adoption of measures
calculated to reduce the possibility of loss.

Such measures may be grouped under the name

prevention. It is to be noticed that the fact

that it is possible to avoid the danger of loss

in a particular case by the adoption of preventive

measures docs not jirove that it is desirable to

do so. .Such measures may cost more than they

save. Preventive measures, therefore, will be

ado])ted only so far as they are found to be

economically advantageous.
A person engaging in industrial activity finds

himself exposed to the possibility of accidental

losses from various sources and of various de-

grees of uncertainty. To jirotect himself he may
adopt any one of three methods. So far as it is

economically advantageous, a prudent man will

adopt i>reventive measures which will reduce the
danger of loss and so lessen the degree of un-
certainty. Against some of the remaining risks
he may. from necessity or by choice, protect him-
self by making accumulations to replace the capi-

tal acciilentally destroyed, lie may then be said

to be insuring himself, although the term self-

insurance is more commonly restricted to such
conduct with regard to risks against which it is

possible to purchase protection from the insur-

ance company. Where the transfer of risks to

a company is impossible, as in the case of the
danger of a shrinkage in the value of a stock of

goods through a change in human wants, the
method of self-insurance is the only one that can
be adopted. Finally, with respect to a limited

number of risks, protection may be secured by
transferring them to insurance companies, and
s\il)stituting the obligation to make fixed and
definite jiayments to the company for the neces-

sity of making individual accumulations. The
choice between these three methods of preparing

to meet uncertain accidental loss<'s will be made
by a jiriulent person on the basis of their relative

cost. Where insurance in an established com-

pany is possible, the choice of self-insurance

would never be justifiable, if tbe cost of insur-

ance in the company were as low as it could be

made with entire safety. It is only because in-

surance companies fail to reduce premiums to

the cost level that many large business concerns

find it advantageous to carry their own risks.

\ large concern with many detached risks can

do it where a small concern cannot, but under
ideal conditions it would not be a profitable

proceeding even for the former.

COM.MERCIAL INSURANCE.

Commercial insurance comes under tfle last of

the three definitions given at the head of this ar-

ticle. It is an economic institution for dealing

with uncertain losses. The study of it may be

conveniently made under three heads t Tlie rela-

tion between the insured and the company, in-

cluding an examination of the nature of the

insurance contract; the kinds of insurance com-

panies and their characteristics, including their

methods of operation : the relation of the fiovern-

ment to insurance, including a discussion of what
it ought to l)e, as well as what it is.

A. The Relation Between the TysfRED
AND THE Insurance Company. The Risk.—An
insurance contract transfers a liability to uncer-

tain loss of a more or less narrowly defined nature

from the person insured to the insurance com-

pany. For the insured it is the substitution of

a definite payment or series of payments for the

possibility of an uncertain loss; for the company,
conversely, it is the acceptance of an uncertain

liability in exchange for a definite payment or
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series of payments. It may be noted in passing

that in the case of the mutual insurance company
there is in llieory the transfer of only a part of

the uncertainty. The insured, being also in-

burer, is still exposed to .some uncertainty aa tc

the amount of loss he will sufi'er in the form of

assessments. In practice, however, the ditference

between insurance in a mutual company and in

a .stock company is very slight, and during the

present discussion may be disregarded. ( Further
reference to this matter will be made in consid-

ering the dill'crent kinds of insurance com-
panies.) The insurance company assumes the

legal obligation of paying to the insured certain

specified sums on the occurrence of certain speci-

fied events. It assumes these liabilities, how-
ever, with the certainty that in the great major-
ity of eases it will not be called upon to make
tlie payments. Its actual liability is much less

than its full legal liability. The actual liabilit_v

which the company assumes in granting insur-

ance at any time is technically known as the

risk. The most important question in this con-

nection is how the risk is determined. In seek-

ing an answer to this question two things have
to be taken into account, the amount which the

eompany binds itself to pay, and the probability

that it will have to make payment. These two
factors will be considered in turn.

The maximum amount for wliich the company
renders itself contingently liable is usually ex-

pressed in the policy. This amount ought in

all cases to be limited to the insurable inter-

est of the insured ; that is, to the amount of

loss he would actually suffer from the occur-

rence of the event against whose consequences he
is insured. To promise a larger amount is to

make it for the interest of the insured to bring
about the occurrence of the event—a condition of

things which is prejudicial to the welfare of the
com|)any. and contrary to public policy. In the
insurance of property the attempt is nearly al-

ways made to apply this principle. In life in-

surance, however, and in other forms of insur-

ance against loss of income from labor, no such
attempt is made in many cases. A life insurance
company does not undertake to limit the amount
of insurance which any man may take out on
his own life to the capitalized value of his in-

come-earning capacitv. any more than it limits

his choice of beneficiaries to those who are ac-

tually economically benefited by his living. It

cannot be denied that the results of this policy

are in some respects very unfortunate. It leads
to an increase in the incentive to commit two
kinds of crimes, suicide and murder, and to a
certain increase in the number of such crimes
actually conunitted. Tliat the situation is not
inlolcralile is due to tlie fact that other motives
are at work which are sufficiently strong in most
cases to dvercome entirely the economic' motive.

Insiirable interest, then, fixes the maximum
amoinit for which a policy should be made out.

Insurable interest may be defined as any legal or

equitable right or interest such that the con-

tingency insured against will result in financial

loss to the insured. This definition, wliile not

eom|)lete. covers the greater number of examples
of insurable interest. Thus a mortgagee or pledgee

has an insvirable interest in the property mort-

gaged or pledged. A vendee of property under
an executory contract of purchase has an insur-

able interest in the property. A conunon carrier

or other bailee has an insurable interest in the
goods bailed. The carrier also has an insurable
interest in the prospective freight upon goods ac-

tually laden upon his ship or other vehicle for

carriage. It will thus be seen that several dif-

ferent persons may have distinct insurable in-

terests in the same property, and that these in-

surable interests may in the aggregate exceed
the value of the property insured.

In general, no particular amount of insurable
interest is necessary to make the insurance con-
tract valid. It is enough if at the time of ef-

fecting the insurance policy the insured has
some interest in the life or property insured.

There is, however, one exception in the case of

life insurance. Although in the case of insur-

ance of the life of a relative the law does not
require anj' limit to be placed on the value of

the life insured, when the interest of the insured
is purely financial, the insurance by a creditor

of the life of a deulor, the amount of the
insurance must bear some relation to the amount
of the debt plus interest and the cost of insur-

ance or it will be deemed void as a gambling
contract.

One of the most important principles of the

law of insurances is that the contract of insur-

ance is a contract of indemnity only. It follows

that in most forms of insurances the insurer
must not only have an insurable interest at the
time he effects the insuranee, but that he must
have an insurable interest at the time of the loss

in order to recover on the policy, and the amount
of the recovery will be measured by the amount
of his insurable interest. Tlie life insurance con-

tract constitutes an exception to the rule. It is

not strictly a contract of indemnity, but a con-

tract to pay a fixed amount of money : and if the
insured has an insurable interest at the time of

effecting the insuranee. so that the policy is then
valid, he may recover the entire amount of the
policy upon the happening of the loss even
though the insurable interest has then ceased.

Insurance policies, known as 'valued policies,'

are sometimes written in which an agreed value
is assigned to the interest of the insured. In
the event of loss the insured must still have his

interest in the property insured, but the value of

his interest is determined by the policy. In sev-

eral States insurers against loss by fire are re-

quired by statute to issue only valued policies.

Wlien there are several insurers of the same
interest in the same property, their position in

the event of loss is not imlike that of co-sureties.

If the amount of the several policies exceeds the

value of the interest, the insured may not re-

cover the full amount of property from the in-

surer, but each is required to contribute ratably

to the loss; or, if the insured elects to recover

the amount of the loss from any one insurer

(as ho may do in the absence of stipiilation to

the contrary in the policy), that one. on pay-

ment of the loss, may compel contribution pro

rata by each of the other insurers.

In the case of marine insurance policies the

insured, is deemed to be a co-insurer with his

insurer if the amount of insurance is less than

the full value of the interest insured. The ma-
rine policy is therefore a policy of indemnity

only if the property or interest insured is insured

for its full value. If insured for less than its

full value, the insured can recover on his policy

only such proportion of the amount insured as



INSURANCE. 680 INSURANCE.

the loss bears to the value of the whole interest

of the insurance on the property.

The amount stated on the face of tlie policy is

the niaxlniuni amount for which an insurance
company may become liable. In some forms of

insurance, as in life, accident, and sickness in-

surance, the amount stated in (he policy is the

amount actually paid if tlie specilied event oc-

curs, regardless of whether an equivalent loss

is actually suffered or not. With most forms of

insurance of property the situation is different.

W'liatcvcr may be the fare of the policy, the
indcnuiity is not expected to exceed the loss ac-

tually experienced. If insured property is par-

tially destroyed and the loss does not exceed
the amount of the insurance, the amount of loss

fixes the maximum amount to be paid as indem-
nity. In some countries in fire insurance any
person who insures his property for less tlian its

full value is licld to be his own insurer for tlie

difference between tlie value of the property and
the amount of the insurance; and if the prop-
erty is partially destroyed, and the loss does not
exceed the insurance, the indemnity actually paid
is such part of the loss as the total amount 'of

insurance in force is of the total value of the
property. If, for example, property insured for

three-fourths of its value is partially destroyed,
the indemnity actually paid will be three-fourths
of the loss. The rest of the loss will fall upon
the insured as co-insurer. In the United States
this principle is not commonly applied except in

marine insurance. In {reneral. when insured
property is partially destroyed and the loss does
not exceed the amount of the insurance, the in-

surance company becomes responsible for the
entire amount of the loss.

AVhen the loss fixes the maximum amount of

indemnity, it is clear that the amount stated in

the face of the policy cannot be taken as the
measure of the real liability which a company
assumes in insuring a piece of property. It is

true that there is an abstract possibility that
every time a loss occurs it will be large enough
to call for the full amount of the insurance; but
there is a practical certainty that in many cases
loss and indemnity will be less than the face of

the policy. It is necessary, therefore, to calcu-
late what is the probable ratio of the indemnity
to the amount of insurance, or. in other words, to
estimate the probable intensity of the loss. This
can be ascertained, not by a study of the char-
acteristics of the insured property, but only by
the statistical analysis of the results of past ex-

perience. If it were shown by such analysis
that for any particular kind of property the in-

demnity in a large number of cases had been
on the average one-half the amount stated in the
face of the policy, then the amount the insurance
company would actually have at stake in a
policy issued on property of that kind would
be one-half the amount stated in the face of the
policy.

Degree of Prohahilit;/.—The determination of
the probability of the occurrence of the event
against whose economic consequences insurance
is granted is a much more complex matter than
the determination of the amount which the in-

surance company has at stake on a given policy.

It is evident that this probability will vary with
the lenffth of time for which the insurance is to
be in force; that, other things being equal, the
probability of the occurrence of a chance event

is twice as great for two years as for one year.
It will be convenient to approach the problem
by leaving out of con>idiratiun the element of
time and assuming that all insurance is granted
for a uniform period, say for one year. We may
then consider what changes, if any. the introduc-
tion of the time element will involve.

It is to l>e noted in the first place that it is
impossible to determine the degree of probability
by the most exhaustive study of the individual
risk. It is easy to see that there is more danger
in one case than another; tliat, for example,
other things being equal, a wooden house is more
likely to be burned than a stone house, but what
the absolute probability is in eitlier case dues not
appear. Whether either will be destroyed or
not is a matter of chance, though with different
degrees of probability. By this it is not meant
that the destruction is uncaused, but that tlie

forces at work are so complex that human knowl-
edge is incapable of analyzing them completely.
As it is impossible to determine tlie degree of

probability directly, the attempt is made to
discover it in an indirect way. Tlie method ia

the application of the theory of probability to
the statistical results of past experience. The
average of the past is the probability of the fu-
ture. If the records show that for a series of
years an event has occurred 10 times a year for
every 10.000 opportunities for its occurrence, th'e

degree of probability that it will occur in a fu-
ture year, conditions remaining unchanged, is

denoted by the fraction 10/10.000, or 1/1000.
The actual number of occurrences in any one
year may vary more or less from the probable
number as indicated by the average. The prob-
able degree of this variation may be determined
from the character of the past series. The
greater the fluctuations in the series in the past,
the greater the variations of actual from average
that may be expected in tlie future. But what-
ever the character of tlie past series, it will

always be true that increasing the number of
opportunities, provided they are all alike, dimin-
ishes the probable variation of the actual num-
ber of occurrences in any future year from the
probable number as determined by past experi-
ences. To state the same principle in a form nvv
directly applicable to insurance, the greater the
number of similar risks incliulcd in a group, the
smaller the percentage of variation between the
average number of losses for a s<Ties of years, and
the actual number of losses for any particular
year.

The influence of time on probability under
these ideally simplified conditions, that is, on the
hypothesis that all circumstances affecting the
degree of danger remain unchanged, is very
simple. The probability varies directly in pro-
portion to the time. For n years the probability
is ji times as great as for one year. If. then, we
represent by o the amount which an insurance
company has at stake on a given policy, by p the
probability of the occurrence of a loss within one
year, and by n the number of years for which
the company issues its policy, we should have the
annual risk assumed by the company represented
by the formula a X /), and the total risk for the
n years represented by a X p X »i.

The real difficulties involved in the attempt to
estimate risk have not yet been touched upon.
They are practical rather than theoretical. The
determination of future events by the applica-
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tion of the theory of probabilities to the results

of past experience proceeds on the basis of two
assumptions; that all the cases included, whether
past or future, are alike in all essential respects,

and that the lapse of time brings no change in

the factors affecting the degree of probability.

Neither of these assumptions corresponds to the

fact. As to the first we see that hardly any
two lives or pieces of property are alike in all

essential respects. In the case of fire insurance,

for example, the number of circumstances affect-

ing the probability of destruction is very great.

It is onlj' by overlooking many minor points and
assuming a degree of similarity that does not
actually exist, that the application of the sta-

tistical method is at all possible. The same con-

siderations apply more or less to all other forms
of insurance. The common practice is to group
risks in classes, according to their more promi-

nent elements, and collect data about the differ-

ent classes from which to calculate the average.

Each class has its own average and its own de-

gree of probability. In estimating an individual

risk the average of the class to which it belongs

is used as a basis from which the particular

risk is calculated by making allowance for any
special conditions affecting it. The result is at

the best a more or less close approximation to

reality.

It is interesting to consider what the effect

of the imperfect classification of risks is, both

on the insuring companies and on the insured.

To the companies it would make no difference

of any kind, if all adopted the same classification

and applied it in the same way. A general un-
derestimating of risks would of course lead to

ruin. But an imperfect classification, as a re-

sult of which there were as many risks overesti-

mated as there were underestimated, would do
them no harm. An average of all kinds of risks

would be perfectly safe for them, provided all

kinds of risks were charged for according to the

average. Thus if there are ten risks, which,
when properly estimated, amount to 1, 2, 3. and
so on tip to 10, the risk assumed by a company
which insured them all would amount to .5.5

;

but the company is equally safe whether it

charges each risk according to its proper value,

1. 2, 3, and so on up to 10, or charges each of

them according to the average risk, which is

5'-;. \Micre there are competing jfompanies,

however, and one estimates risks more closely

th.in the others, the result of imperfect classifi-

cation is an unfavorable selection of risks. If

one company assumed all risks from I to 10 at
their proper valuation, while another assumed
them all at the average valuation of S^^;, the for-

mer company would get all the small risks, those

from 1 to .5, and the latter the large ones, those

from G to 10. We see, then, that where all in-

surance companies use the same classification,

they have no incentive to perfect their system,

but where one company introduces a more ac-

curate classification, others are constrained to

do the same or suffer from adverse selection.

The effect of imperfect classification of risks

upon the instired is to cause a disproportionate

distribution of the burden of insurance. In an
ideal system this burden would be so distributed

that each person would pay to the company in

proportion (o the risk he brought upon it. This

ideal can never be reached, but the more nearly

exact the calculation of risks, the more closely

is the ideal approximated. The extent to which
the attempt is made to estimate the risks ac-

curately varies in the different forms of insur-

ance. It is probably carried furthest in fire

insurance, while in life insurance and other simi-

lar kinds comparatively little attention is paid
to it. Most life insurance companies recognize
only two classes of risks, those which come up to
a certain standard and those which fall below
it. The latter are rejected, while the former are
all accepted at equal rates for equal ages. Yet
in many cases the examining physicians would
have no hesitation in declaring that some of
those accepted would in all probability live long-

er than others. The result of this imperfect
classification of risks is like that already noted,
that in the long run the stronger and healthier
lives pay a part of the cost of insurance of those
possessing less viability. This injustice is par-
tially eliminated through the return to the in-

sured of a part of their premiums in the form
of dividends, of which the longer lives receive
the larger share. But that can mean no more
than that the premium rates are scaled so high
that the excess paid by the stronger lives is suffi-

cient to make up the deficiency on the weaker
and leave a remnant to be returned as dividends.

The fact that most insurance companies re-

fuse to insure lives that do not come up to a
certain standard suggests the question, \Ahat is

an insurable risk? The answer clearly is that
any risk—that is, any chance of loss depending
on the occurrence of any uncertain event—is in-

surable, provided there are sufficient data to
enable the degree of probabilitj' to be estimated,
and provided it is of such a nature that the in-

sured cannot too easily make use of the insur-

ance for his own economic advantage. However
hazardous the risk, it may be covered by putting
the premium high enough. It is sometimes
stated that only those risks are insurable which
threaten a large number of individuals at the
same time. The larger the number of risks, the
more closely the degree of probability can be
estimated ; but it is possible to make some esti-

mate of it on the basis of a very small number
of risks, and cover the high degree of uncertainty
by a high premium rate. Xo more is it true
that the danger must be of such a nature that
Ihe loss cannot actually befall a large proportion
of the insured at the same time. Here again it

is a question of putting the premium rates high
enough and accumulating large reserves. If

every one of the insured lost at the same time,

the company could meet the loss provided it had
estimated the risks correctly. Xor. finally, does
it make any difference how great the danger of

loss may be. It is simply a matter of adjusting
premiums to risks. A life insurance company
insuring only the lives of consumptives might
be on just as sound a financial basis as one which
made a specialty of insuring only extra-healthy
lives.

But while the theory of insurance is equally
applicable to all forms of uncertain losses, its

actual extension is limited by practical difficul-

ties. The chief one of these is the impossibility

of inducing people to pay the high rates which
would make it safe for a company to assume
very hazardous risks. Unless there is consider-

able difference between the uncertainty to which
an individual is exposed and that to which an
insurance company is exposed from the same
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risk, the gain from insurance becomes very
slight, when the cost of cunjiivting the business
is added to the first cost of the insurance. It

is evident, however, that many risks are still

untouched by insurance companies which olTer

a fair field for their activity.

One other point in connection with the subject

of risks deserves brief consideration. While it

is the purpose of insurance to reduce the burden
which cbance losses bring upon society, one of

its consequences is an increase in the actual
amount of loss. This is due to the effect of in-

surance upon the mind of the insured. An hon-
est man may become less careful in protecting
his property, a dishonest man may even seek to

destroy his for the sake of obtaining the insur-

ance. The danger of the loss through the careless-

ness or misconduct of the insured is commonly
referred to as "the moral risk.' It constitutes one
element in every risk that the insurance com-
pany assume*, and one which in general it is

verj' dillicult to estimate. It is for the interest

of the company to reduce the danger as much
as possible, and it is contrary to public policy

to allow them to increase it unnecessarily. Vari-
ous forfeiture provisions are inserted in policies

for the purpose of compelling greater careful-

ness and reducing misconduct. The chief re-

liance, however, must be on the strict applica-

tion of the principle of insurable interest. It

may even be practically advantageous to limit

the amount of insurance to a certain percentage
of the insurable interest in order to create a
positive incentive to carefulness and honesty.
It would at least be expected that the insurance
companies would use all diligence to detect ex-

tra hazardous 'moral' risks and avoid them.
That they did not always do so in the past the
history of marine insurance abundantly proves.

How far they come short of doing it today can
be inferred from the following statistics com-
piled from the annual reports of the Massachu-
setts State Fire Marshal to the Insurance Com-
missioner.

In the report for 1S96 forty per cent, of the in-

surance-defrauding fires are said to have been
the work of parties with a record, that is, who
had previously collected or attempted to collect

insurance from one to eight times on fires of

a suspicious character. Of 14.3 insurance-de-
frauding fires mentioned in the report for 1S07,

10 were set by persons who had liad one or more
previous fires, one of whom had had Ifi. Of 111
such fires in the report for 1808, 18 were set

by persons who had had one or more previous
fires, one of whom had had 6. Of 1.54 such fires

mentioned in the reports for 1001 and 1002. one
of the insured had had six previous fires, one had
had five, two had bad three, two had had two,
and 2.T had had one. The apparent increase in

the later years in the proportion of these fires

set by [M-rsons with a record may be due to
greater activity on the part of the fire marshal
and his assistants, but there is certainly no indi-

cation of any improvement in the practice of

the insurance companies.
Such a state of things speaks for itself. The

chief source of the trouble is undoubtedly to be
found in the agency system, which makes the
income nf the agents depend upon the amount of

business they write, regardless of its character.

The Premium.—The amount paid to the insur-

ance company by the insured is called the pre-

mium. It consists of two parts, the 'natural pre-
mium' and the "loading.' The amount of the nat-
ural premium is determined by the risk, or, to

sjx-ak more precisely, it equals the risk. The
loading is the amount added to tiie natural pre-

mium to cover the cost of insuring the risk. In
other words, the natural premium pays the
losses and the loading pays the expenses. The
insured in any company nmsl ])ay all the losses

and all the expenses of the company, interest on
the capital invested in the business included.
This cu.^t of administration is distributed among
all the insured, each contributing a certain pro-
portion of his natural premium.

It is interesting to consider what part of the
entire premium is natural premium and what
part is loading. In life insurance natural pre-

miums are actually calculated and loadings added
to them. In many forms of insurance, however,
no such division is nmde in ]>ractiee, but the
whole premium is estimated together. In such
eases the proportion of loading can be discovered
only by an examination of the expense account,
which will reveal what part of the receipts from
prcmiiuus has been returned to the policy-holders

and what part has gone for expenses. It will be
found that the proportion of loading varies a
great deal from one kind of insurance to another,

and fniui one company to another. In some cases
the loa<ling d<K'S not exceed 20 per cent, of the nat-

ural premium, in others it is as liigh as 100 per
cent. The high expense accoiuit of the insurance
companies is a great social burden. It enhances
the cost of insurance and thus retards its

growth. By far the largest single item in the
expense account is usually under the head of

commissions to agents, the generosity of which
is defended on the ground that larg<' commissions
are necessary to promote the extension of the
business. Thus for the purpose of persuading
more or less unwilling persons to insure, the cost

of insurance to the entire body of insured is in-

creased. It would be an experiment worth try-

ing whether among people familiar with the
practice of insurance a com])any could not be
operated" at a cost so much below that of the
present system that it could offer insurance at

rates with which existing companies could not
compete, at least without radical changes in

methods of management.
While from the social point of view the load-

ing represents the cost of insurance, for a per-

son -seeking insurance the entire premium con-

stitutes its price. He is consequently interested

in the questiim whether the competition of insur-

ance companies may be relied on to reduce the
price to the lowest point consistent with abso-
lute safety. It is evident that the competitive
principle would operate in this field at a tre-

mendous cost. Competition works through the
elimination of the least edicicnt. The faibire of

an insurance company, however, may entail a far
greater loss on the insured than it docs on the
insurers. The severity of the process of elimina-
tion has been greatly mitigated by the action of

legislatures, many of which have provided for the
eompulsory winding-up of the affairs of a com-
pany on the appearance of certain indications of

danger, while the company is still able to take care
of the insured by reinsuring its risks. Further-
more, the very uncertainty which constitutes
an essential element of the insurance business
makes unrestricted competition particularly dan-
gerous. During a series of good years, when
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losses ran below tlie average, there would be an
almost irresistible tendency to reduce the price of

int-uranee to the level made possible by the
prevailing favorable experience. If years of

unusually high losses followed, as they natural-

ly would follow, the company would find itself

hard ])ressed to meet its obligations. Thus tliere

is always tlie danger that competition would re-

duce the cost of iiLsurance below the margin of

safety.

Is competition the force that is actually regu-

lating the rates of insurance? There is keen
competition among the agents of dilTerent com-
panies, but it dues not~nianifest itself in a fall in

rates. The agents have no authority to make reduc-

tions. There are occasional periods of actual

corai)etition between companies, but for the most
part they retain schedules of rates founded on
a. basis reached by common agreement. The
statute books of our dillerent States contain

many laws which were enacted for tlie purpose

of preventing such agreements and securing com-
petition, but they have accomplished little. The
opportunities for secret agreements are too nu-
merous. For the most part the companies do
not seek to extend their business by lowering

rates; they rely on the persistence of their agents

and the attractive features of their policies. It

cannot be questioned that as a result the cost of

insurance is higher than it ought to be. As
between competition with its exceptional costli-

ness, and combination with its excessive pre-

mium rates, the choice is not easy. The only es-

cape is through governmental action, and at some
future time the choice is likely to arise be-

tween governmental management of the business

of insurance and governmental regulation of the

rates of private companies.
The Instiranic Contritrt.—The agreement be-

tween the insurer and insured constitutes the in-

surance contract. This contract is of a kind
which in some respects resembles a wager, and a

few writers have been misled into identifying the

two forms. In both cases one party to the agree-

ment binds himself to pay a certain sum on the

occurrence of an uncertain event. The event

may be the same in the two cases. Thus a house
may be insured by its owner and at the same
time may be the subject of a wager between two
disinterested persons, so that if the house burns
each of the two men receives the amount
stated in the agreements. Tlie illustration brings

out the fundamental distinction between insur-

ance and gambling. The one is the transfer of

an existing risk from the person exposed to it

to another party: the other is the voluntary crea-

tion of supposedly eqiial risks by two persons,

neither of whom was before exposed to the risk.

It is this principle that underlies the legal doc-

trine of insurable interest, in accordance with
which the courts distinguirh between insurance
contracts and wagers. In the case of life in-

surance, as we have seen, this doctrine is very
imperfectly followed.

The real subject matter of the insurance con-

tract is security. The insured buys security

by the pavment of the premiums. The insvirer

performs his part of the contract just as much
in the case of those of the insured who escape

loss, and to whom consequently no indemnity is

paid, as in the case of those who suffer loss and
receive indemnity from the instirer.

The insiiranee contract is one of good faith.

The insured is bound to reveal to the insurer
Vol. .\ —H.

all circumstances within liis knowledge which
have any bearing on the possibility of loss. The
willful misrepresentation of any material fact,

that is, of any fact alfecting the probability of

loss, usually works the forfeiture of the insur-
ance.

The insurance contract is a personal one; it

is between the company and the person taking
out the insurance. A transfer of the insured
property does not transfer the insurance, but
renders it void, since the insured no longer has
the insurable interest. In practice, however,
insurance companies frequently allow the trans-
fer of insurance to be eti'ected by indorsement.
This personal character of the contract makes
it possible to control to some extent the moral
risk. If tlie insurance went with the property
insured, the company would have no protection
against the passing of the insurance into the
hands of a person whose reputation showed him
to be an undesirable risk.

The Polivy.—The writing in which the insur-
ance contract is set forth is called the policy.

This consists of two parts, the application of

the person desiring insurance, and the agreement
of the company to give it. The application is

expressly stated to be a part of the contract. In
it the applicant sots forth all tlie material facts
about the risks which he desires insured. Some
of the statements are representations, others are
warranties. In many policies there is an ex-

press provision that every statement of the in-

sured in his application shall be regarded as a
warranty. A misstatement in a warranty,
whether it is material or not, works forfeiture

of the policy. A misstatement in a representa-

tion does so only when it concerns a material
fact. A misstatement is material whenever it in-

duces a company to enter into a contract which
it would not have accepted if the tnith had
been known. Common forms of representations

or express warranties are the statement that
there is no other insurance upon the property,
statements as to the location of the property, or
as to the character of the business carried on in

or vipon the property, and. in the case of life

insurance, statements as to business or condition

of health of the insured. In contracts of insur-

ance other than marine insurance, warranties
must appear directly or by reference upon the

face of the policy; but in marine policies there
are three important warranties implied by law,

irrespective of the terms of the policy. See
article on JI.^rixe In.SI'R.^nce.

IWiirer or Entoppel.—Growing out of the doc-

trine of representation and warranties is the
important doctrine of waiver, or estoppel as it

is somewhat incorrectly called. As the cfTect' of

misrepresentation or breach of warranty is to

give the insurer the right to avoid the policy, the

right itself may be waived either expressly or

by the contract of the insurer. Thus the receipt

and acceptance of a premium by the insurer with
knowletlge by him of a breach of warranty waives
the breach, and renders the contract valid.

Upon similar grounds, if the insured gives im-
perfect or ambiguous answers to the questions

asked by the insurer at the time of effecting the
policy, the insurer is declared to have waived
ifuller or more specified answers and cannot avail

himself of a defective answer as a ground for

avoiding the contract. The question of waiver,

or estoppel, has frequently arisen in cases where
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tlie written application for tin- insurance policy,

wliicli is luiidc a part of the policy, is tilled in l)y

tlie a^ent uf the insured, although signed by the
applicant. If the agent does not correctly' tran-
strihe the answers of the applicant for insur-

ance, it is open to the insurer, in event of loss,

to rely upon the untruth of the written answers
as u hreach of warranty avoiding the policy. In.
many States the courts have held that the insur-

ance agent, although in fad duing an act ex-

pected of and attrihuted to the injured, remains
the agent of the insurer, and that the insurer,

through his agent having notice liy the answers
of the insured of the matter relied upon hy the
insurer as a breach of warranty, and having after
such constructive notice issued the policy with
full knowledge of the alleged breach of the writ-
ten terms, is estop[H'd from relying on the breach
as a defense to his liability on the contract of

insurance. While the doctrine un<loubtedly
works out substantial justice, it has been subject
to severe criticism on the ground that it is

not a true estoppel (see Estoppel), and that it

violates the parole evidence rule (see KviuExc'E)
in permitting the insured to contradict the writ-
ten answer contained in his application.

Life insurance policies are freely assignable,
and if issued in good faith to one having an in-

surable interest, the assignee need not have an
insurable interest in the life insured. Policies
of marine insurance are also freely assignable;
but as the marine policy is purely one of indem-
nity, it is necessary that the assignee should ac-

quire the interest insured in order to recover on
the policy. Fire insurance policies, owing to
the importance of the personality of the insured,
can only be assigned with the consent of the
insurer.

The policy contains precise statements as to
the conditions under which the insurance will he
forfeited, the conditions imder which the in-

demnity becomes payable, and the procedure by
which the insured is to prove loss and obtain the
indemnity. Sound policy would seem to require
that all these conilitinns should be of such a
nature that they would put no unnecessary ob-
stacles in the way of honest insurance, and set
forth so clearly that the insured could have no
excuse for misunderstanding the exact nature
of the contract he has entered into. The better
class of insurance companies have undoubtedly
aimed to give the insured fair treatment. In
too many cases, however, companies have shown
a disposition to take advantage of obscurities
or technicalities in the contract to avoid paying
honest losses. So prevalent has this practice
been that the legislatures of many of our States
have considered it necessary to come to the pro-
tection of the policy.holders. For example, the
practice of printing some essential feature of
the policy in very small type so that, it easily
escaped the notice of the insured has been met
by legislation prescribing the smallest size of
type that m.ay be used : the requirement of for-

malities in proving claims which in many cases
the insured are unable to fulfill has been de-
clared illegal and not binding.

In interpreting all the claims of the insurance
policy, it is a general rule that, inasmuch as the
insurer in fact proposes the policy and fixes the
terms, the terms of the policy will be construed
most strongly against the insurer. Thus, a pol-

icy which stipulates that the building insured is

detached fifty feel,' in the absence of ex4)ress
language to tne contrary will be deemed to mean
detached lilty feel Imm any buihling all'ecting

the risk, and not from any building irre.si)ective

of the character.

U. Kl.NUS OK I.NSIKA.VCE COMPA.XIES AXD TUEIR
(Jhakactekistics. I'ublic- and Frxvate Insur-
ance.—Insurance companies may be classified in

various ways according to the characteristics on
which the classification is based. Thus with re-

spect to the nature of the insuring body public
insurance may be distinguished from private in-

surance. Public insurance is Insurance issued
by a body politic, whether nation, State, or a
minor civil division; private insurance is insur-

ance issued by a private jjcrson or by a group of

private persons. Public insurance will be dis-

cussed in the concluding part of this article.

Hiilual and Juinl-Sluck Insurance.—Private
insurance may l)e further subdivided into mutual
insurance and insurance for gain, sometimes
called commercial insurance. In its simplest
form a mutual insurance company is based on
an agreement entered into by each member to

pay a share of the loss sustained by any otliiT

member from certain siM-cified causes. The pro-

portion to be paid by each member is based on
the risks to which he himself subjects the com-
pany. Mutual insurance is seldom found ex
cept in the case of risks which are nearly \iTii

form in character, so that the degree of risk
varies almost invariably with the amount of in-

surance. Thus we find one class of nnilual fire

insurance companies insuring cotton-mills, an-
other insuring packing houses, a third insuring
farm buildings, and a fourth confined to city
dwellings. It is the comparative uniformity of

the risks involved, which has been partly respon-
sible for the general application of the mutual
principle to life insurance.
When the funds to reimburse losses are col-

lected by assessment after the occurrence of the
loss, the annual contribution of each member,
that is, the cost of his insurance, is more fir

less uncertain. As has already been pointed
out, insurance in a mutual company collecting

its funds in that way is the substitution of a
smaller degree of uncertainty for a greater de-

gree, of the prospect of making small annual pay
nients varying within a comparatively slight

range for a much smaller probability of a far

greater loss. The more regular the loss from
year to year, the less are the fluctuations in the
assessments, and therefore the more advantage-
ous the insurance on the mutual plan. The rela-

tively great regularity of loss from year to year
has made possible the application of the assess-

ment principle to life insurance to a far greater

extent than to other kinds.

Very few mutual insurance companies are

now run on the piire assessment principle. In

nearlv all companies there is some accumulation
of reserves which may be used to equalize the

premiums in spite of considerable fluctuations in

the amount of loss. Some of the older companies,

especiall.v in fire insurance, have thus accumu-
lated very large reserves, which enable them to

return to the insured in the form of dividends a

considerable part of the premiums collected.

It is in life insurance that the mutual prin-

ciple is applied most extensively. The practical

difference between the old-line mutual companieo

and the joint-stock companies is very slight.
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Of the three life insurance companies in the

L'nitfd States having over $1,000,000,000 of in-

surance in force, tlie Mutual and the New York
are mutual companies, while the Etjuitable is a

joint-stock company. The capital stuck of the

Equitable, however, is only .t;100,000, and the

annual dividend of 7 per cent, accounts for only

$7000 out of a total annual disbursement of

nearly $40,000,000. The share of the $7000
assessed against each of the 400,000 policies in

force is a negligible element in the cost of in-

surance. The capital stock of a stock company
is of importance only so long as it constitutes

a considerable part of the fund whicli guaran-
tees security to the policy-holders. This is the

case only while a company is small. All the

older companies have surpluses over and above
the amount legally necessary for the protection

of the policy-holders which far exceed the amount
of the capital stock. For example, the Equitable

has a surplus of nearly $75,000,000. Even in the

ease of companies with a large capital stock like

the Prudential and the Metropolitan, each of

which is capitalized at .$2,000,000, the surplus is

several times as large as the capital stock.

^lutual companies are most numerous in fire

insurance. These are small companies, usually

confining their operations to a limited area and
to simie one or two classes of risks. The reason

for their existence is usually to be found in the
belief, whether justifiable or not, that the stock

companies are not managed as economically as
they ought to be, thus enabling the mutual com-
panies to make a saving in the cost of manage-
ment; and that the particular kind of property
in question is improperly classified, and the

premium rate in consequence unjustifiably high.

Individual JJndericrilinr;.—Insurance for gain
is most commonly issued by joint-stock com-
panies, but sometimes by individuals. There
is no reason why insurance issued by a single

person might not be as secure as that issued by
a joint-stock company, provided the insurer sets

aside a sufficient guarantee fund. As a matter
of fact, however, comparatively little insurance
is written by individuals. Some of our States
have gone so far as to prohibit the practice en-

tirely, influenced largely by the constitutional

and other difficulties in the way of exercising

adequate supervision. In marine insurance, how-
ever, individual underwriting is still common.
In the English Lloyds it is the prevalent form
of insurance. Within recent years attempts have
been made to establish an ostensibly similar
form of underwriting in the fire insurance busi-

ness in the fnitcd States. The promoters of the

American Lloyds have claimed exemption from
the jurisdiction of the Insurance Departments on
the ground that they were not insurance com-
panies within the meaning of the law. Tliey still

enjoy this exemption in a few States, but there is

a general tendency to bring them under the same
regulations as apply to joint-stock companies.
Few of the Lloyds survive after their freedom of

action is thus restricted. It is to be noticed,

however, that the failure of so many of them is

due. not to the practice of individual underwrit-
ing in itself, but to the fact that the ostensible

reserve for the protection of the policy-holders

has usually been of little real value.

The most obvious classification of insurance
companies is on the basis of the kinds of risks

which they assume. Thus we have fire insurance

companies insuring against loss by fire, marine in-
surance companies against loss at sea, plate-glass
insurance companies against the breaking of plate-
glass windows, and so on. Some companie:; con-
line their business to one kind of risk, while
others assume two or more kinds. This division
of the field of insurance among different com-
panies is purely a matter of practical conven-
ience of administration. There is no a priori
reason why one company should not issue insur-
ance against all kinds of insurable risks; in

fact, the theoretical arguments are all on the
side of such action. So long as each risk is cor-
rectly estimated according to the principles al-

ready pointed out, the more risks the company
assumes the more cheaply it can afford to grant
insurance, since the element of uncertainty in

the amount of loss to be expected constantly di-

minishes as the number of risks increases. The
combination of fire and marine insurance on the
one hand, and of life and accident insurance on
the other, is by no means unusual, and outside of

these forms the tendencv seems to be for .'"om-

panies to extend the field of their activity. Thus
the Fidelity and Casualty Company of Xew York
has a charter authorizing insurance of '"any con-
tingent event whatever, life, fire, and marine
risks excepted, which may be the .subject of
legitimate insurance." The company actually
carries on the following kinds of insurance: Acci-
dent, burglary, employers' liability, fidelity and
surety, plate glass, and steam boiler.

By far the largest part of the insurance in

force is for protection against loss through
the destruction of property by the action of

natural forces. This is the ease, for example,
in fire, marine, plate glass, tornado, steam boiler,

and elevator insurance, and in most forms of so-

called agricultural insurance, such as insurance
of live stock and growing crops. The chief dif-

ferences between these various forms are con-
nected with the technique of the business rather
than with its general principles. Thus the body
of data from which to calculate average losses is

much smaller in some kinds than in others; the
difficulty of determining the amount of loss

varies greatly from one kind to another: and
the moral risk involved in the various kinds is

very unequal.
The class of insurance which ranks next in

importance is made up of those forms which un-
dertake to give indemnity for the loss of income
through the sickness, injury, or death of the
person insured or his inability to obtain em-
ployment. Life insurance is treated in a sepa-

rate article under that title. Other forms of

insurance in this class deserve brief notice on
account of their great social significance.

Sickness and Accident Insurance.—Sickness
insurance and accident insurance are carried on
under various forms. There are a number of

joint-stock insurance companies in the United
States and in foreign countries which issue acci-

dent insurance policies, and a considerable num-
ber which guarantee weekly indemnity in case of

sickness from certain specified diseases. Many
fraternal associations and trade unions assure
their members indemnity for loss of income
through accident or sickness. Several large busi-

ness corporations have established funds for the
insurance of their own laborers against accident
or sickness or both, in some of which membership
is voluntary, in others compulsory. , Finally,
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several European countries, folUnving the lead

of Cierniauv, have inlroducud a system of govern-

mental insurance of working men against certain

contingencies, sickness aiitl accident included.

Private accident insurance was first introduced
into the I'nitcd States in ISUa, though one or two
railways had previously attempted to sell tickets

insuring travelers over their own lines. The de-

velopment of the business was very rapid. It

was taken up hy many insurance cnmpanics and
for a time by several railroads. Short -time in-

sunin(>> uf travelers still constitutes a very con-

siderable part of the business of accident com-
panies, though general policies, usually covering

a year, arc now eonunon. In many companies
these polieie.s are limited to accidents which re-

sult in death or total disability. Sonic com-
panies, howevi'r. issue |)olicies which cover also

certain specified injuries of a permiuient nature,

such as the loss of an eye. a hand, or a foot.

The indemnity varies with the nature of the in-

jury and the amount of the premium.
Conniiereial sickness insiirance is as yet of-

fered by only ten or a doz<'n regular insurance
companies in the I'nited States. The policies

generally ginirantee a wwkly indemnity during
illness or for a limited |«?riod, in case of certain

specified diseases. Sometimes the company un-
dertakes to pay a stated lump simi for a per-

manent disaiiility such as total blindness or
paralysis.

The moral risk constitutes a very large element
in both accident and sickness insurance, espe-

cially in the case of laborers with small incomes.
Jklerely limiting the indemnity to an amount less

than the wage of the laborer docs not remove all

incentive to simulate or even bring about the
disability which entitles the insured to indem-
nity. He is comparing not merely daily inilem-

nity with daily wage, but indemnity and idle-

ness with wage and eight, ten, or twelve hours
of work. Experience has shown that the moral
risk can be much better controlled where the in-

surance is granted by a body like a trade union
or a lodge. Here the knowledge the memliers have
of one another's affairs affords a more efficient

check upon malingering than any which a regu-

larly established insurance coiii|)any is able to

»ise. Hi'nce it is not surprising to find that by
far the largest part of the insurance of workers
against sickness and accident, in those countries

where the Oovernment has not taken up the
business, is in the hands of these organizations
of the laborers themselves.

Kmployerx' hinhUHp Insurance.—Closely al-

lied to accident insurance is the insurance of

employers against claims for damages arising

from accidents to their laborers, so-called em-
ployers' liability insurance. This form of in-

surance, like the preceding, originated in Eng-
land. It was introduced into the United States

in 188fi by a London insurance company. There
are now twelve or fifteen companies engaged in

the business in this country. They no longer con-

fine their operations to the employers' liability

for accident to his employees, but cover also lia-

bilities for accidents to persons not in the em-
ploy of the insured. Railroad corporations, con-

struction companies, manufacturin-j concerns,

protect themselves in this way. The risk varies

greatly in difTerent occupations and there is a
corresponding variety of premium rates. The
schedule of classifications adopted by the com-

panies embraces nearly a thousand different

kinds of risks. The developmeul of the busi-

ness in recent years has Ijeeii greatly accelerated
through the general extension by statute of the
liability uf the employer for indemnity for acci-

dent which he was not obliged to indemnify un-
der the common law.

I'ncDipluymrnt Insurance.—Insurance of work-
ers against loss of income on account of lack
of employment presents greater dilliculties than
those involved in accident insurance. The moral
risk here becomes very great. Such insurance
has never been carried on successfully by com-
mercial insurance companies. Many of the trade
union; pay out-of-work benefits to their members,
but the business is not run on scientil)c insur-

ance principles. In none of the benefits paid by
the trade unions is there any attciiipl to corre-

late the risk and the assessment, nor is there any
separation of the insurance fund from the other
funds of the union. I'nemplovment insurance
has been tried by some of the Swiss communes,
but with poor success. It is an unfortunate fact

that insecurity of employment, which con.sti-

tutes such a st'rious evil in the life of laborers,

is a form of uncertainty with which it is ex-

tremely diincult for insurance to deal.

/'iiUlil;/ and Siireh) Insurance.—Of the remain-
ing forms of commercial insurance two are of
special interest, fidelity anil surety insurance
and credit insurance. fidelity and surety in-

.surance is almost entirely the growth of the last

fifteen vears. and vet the amount written in the
Inited" States in 'l!H)l exceeded $1,700,000,000.
Fidelity insurance, according to the distinction

made by the Xew York State Insurance Depart-
ment, consists in giving bonds for the honesty
of employees and |)ublic officials, while surety
insunince consists in going on the bonds of ail-

ministialors and executors of estates. This kind
of insurance is interesting as illustrating the
regularity in human conduct to which Quetelet
first called attention. It is only because of the
comparative regularity in the annual number of

defalcations and similar crimes that the insur-
ance company is able to assume the risk of such
occurrences for a premium small enough to make
the business jiracticable.

Credit Inniiranir.—Credit insurance under-
takes to indemnify merchants and business men
who give credit for losses through b;ul debts.

This form of insurance was first introduced into

the I'nited States about I8!»0. In 1893 there

were four American companies in the business.

Of these companies three have since failed. In
I89o one foreign company was admitted to prac-

tice in Xew York. Tlie risks written in 1901 by
the two companies in operation amounted to

nearly .$22,000,000. The successful prosecution

of this form of underwriting is extremely dilB-

eult, owing to the high degree of moral risk in-

volved. To guard as far as possible against the
abuse of the system by the insured, a very inge-

nious uHthod was adopted. The insurance applied

only to credits given to persons with a rating in

the mercantile agencies, and the amount of credit

to be given to them was usually limited to 20 per

cent, of their lowest capital rating. Moreover, the

insurance did not apply to any particular credit,

but was based on the average loss for a year.

The person applying for insuranc* was required

to furnish a statement of the amount of his

credits and the amount of his losses from bad
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debts for a number of years, and the average an-

nual ratio of losses to credits was ascertained.

TUe insurance api)lied only in those jears when
the ratio of loss to credits exceeded the average,

and covered only the excess of the loss above
the average. The failure of three out of four
companies is not conclusive evidence that the

business cannot successfully be carried on, since

the period of depression beginning in 1893 sub-

jected them to a severe strain before they were
well established. The business of the surviving
companies is rapidly increasing, and seems to be
reasonably profitable.

There are many other interesting applications

of the insurance principle which must he passed
over without notice. As indications of its pos-

sible develojiment may be mentioned the follow-

ing instances. The saloon-keepers in a particu-

lar city form an a.ssocialion which undertakes
to pay an indemnity to any member who is un-
able to secure a renewal of liis license; the news-
paper piililishers of Finland enter into an agree-

ment to indemnify one another for losses incur-

red through thcf suppression of particular issues

of their papers by the order of the Russian Gov-
ernment ; finally, the manufacturers of Austria
bind themselves to pay indenmities for losses

occasioned oy strikes instituted by workers in

their factories.

Preventive Activity of Insurance Companies.—
In comparing premiums and indemnities for the
purpose of ascertaining the actual cost of the

administration of the insurance business, it 'is

necessary to bear in mind the fact that insurance
companies carry on other forms of activity be-

sides guaranteeing indemnity. One of the most
prevalent of these forms is their preventive ac-

tivity, under which name may be included all

the efl'orts which the companies make to prevent
the occurrence of the event against whose conse-

quences they grant insurance. The relative

amount of such activity varies greatly in tlie dif-

ferent kinds of insurance. There is very little

of it in life insurance. In accident insurance we
find the companies distributing books and pam-
phlets containing information as to the first

aid to the injured. It is in the insurance of

property, however, that such activity is most
common. In the case of elevator and steam-
boiler insurance a very considerable part of the
expense of management is due to the systematic
inspection of insured elevators and boilers which
the companies carrv on.

In the early daj's of insurance the distinction

between insurance and prevention was not very
sharply drawn. The early English fire insurance
companies, for example, laid special emphasis on
the service which they rendered tlie community
through the maintenance of fire brigades. A sur-

vival of this confusion of ideas can be seen in

the legislation of many of our States compelling
fire insurance companies to support wholly or in

part the fire .service of the cities. \Vhatever pay-

ments the companies make for stich service are

made out of the funds oollectod from the insured.

The injustice of oomjielling a limited luimher of

property-owners, the insured, to support such an
institution as the fire department, intended for

the benefit and use of the whole community,
seems too obvious to need argtunent.

While life insurance companies do little or

nothing to prevent the occurrence of loss, only

a small part of their activity can be strictly

called insurance. A very large proportion of the
premiums they receive are rather in the nature
of investment. The relation between the two
forms of activity is discussed in the article on
LlFK iNSLa-VNCE.

He-insurance.—The custom of re-insurance
which prevails to a great e.xtent among insur-
ance companies may be brielly described. To
avoid the possibility of being called upon to pay
excessive indemnities at any lime, insurance com-
panies are accustomed to limit the amount ot
insurance that they will carry on any one risk.

The maximum risk carried by one company may
be .$10,000, that of another company $50,000. If

a company insures a piece of property for more
than the ma.ximum risk it carries, it protects
itself by re-insuring the excess in another com-
pany. The l)ractice of re-insurance is naturally
seldom found among mutual companies, but it is

\ery common among stock companies. Many of
the latter liave from 10 to 20 per cent, of the
risks they have assumed re-insured, while occa-
sionally one is found with three-fourths of its

risks so protected. Conversely, there are com-
panies which devote themselves entirely to the
practice of re-insurance, issuing no policies di-

rectly to property-owners.
C. EeL.\TIOX of the GoVERNifENT TO INSUB-

AXCE. The economic and social value of insur-

ance can hardly be overestimated. The applica-
tion of the insurance principles in the produc-
tion of wealth reduces materially the cost of
commodities and services; tlie proceeds of life

insurance policies keep many families from want
or charity; while the peace of mind which in-

surance creates is certainly of great value. It is

therefore of great importance that the system
should be widely extended, and that as many
people as possible should enjoy its advantages.
It is pertinent to inquire whether the manage-
ment of insurance by private companies is as
efficient as it ought to be; whether there are any
a priori reasons for expecting better results from
governmental management ; and what has been
the experience of such governmental insurance
offices as have been already established.

The first requisite of a satisfactory system of
insurance is security. In this respect no criti-

cism can be brought against- the older companies
in the established lines of insurance. It must be
admitted, however, that while many companies
have of their own initiative adopted such methods
as are calculated to secure their stability, tnany
others have been reckless or even dishonest in
their uuinagement. The total amount of money
collected in the form of insurance premiums by
companies which have failed to make the agreed
returns to the insured is very large. The gen-
eral high level of security in the insurance busi-

ness in the United States is dtie to no small ex-
tent to the stringent requirements of the insur-
ance departments in the various States.

The second requisite of a satisfactory system
of insurance is cheapness, premium rates as low
as is consistent with safety. In this respect
the results of private underwriting leave much to
be desired. .-Vs already pointed out. unrestricted
competition would be both an im]>erfect and an
ex-tremely costly method of resulating rates. As
a matter of fact, in the United States, competi-
tion has comparatively little influence in fixing
rates or compelling economies of management.
In all lines of insurance the rates are fixed by
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ngrcenients, and the attempts of the legislatures

iif various Stales to reinstate competition by leg-

islative liat acconiplisli praelically iiotliiiig. It

may l)e true that in many oases the rales are
ni'ne loo high to cover losses and e.\]>enscs as

insurance companies are at present managed, but
in many cases losses, and in ])ractically all cases

exi)enses, are unnecessarily high. It is one of the

nilvantages of unreslrieled comjielilion that it

forces the adoption of economical methods. In
the insurance business, however, such conipetition

as survives does not result in cheaper nietliods

and a lower cost of insurance, but rather in the
expenditure of larger sums in the attempt to

secure new business, and in the presentation of

more attractive but more expensive methods of

settling policies. iloreover, altogether aside

from the (piesfion of cost within a single com-
pany, large numbers of companies, and the con-

sequent multiplication of managers, agents, and
material cipiipmeiit. greatly increase the cost of

insurance. There is no other line of economic
activity in which the gain from production on n
large scale is so great as in the insurance
business.

With respect to sectirity, governmental insur-

ance clearly has the advantage. Nothing could
l)e more scctire than the insurance i)oli<v guar-
anteed by the Government, With respect to

cheapness the case is not so simple, though the
advantage would probably be with the Oovern-
nicnt ollice. The possible saving in the actual
management of the business would be enormous,
and the large scale on which governmental insur-

ance could be carried on would greatly reduce
its cost. It would Ik- unnecessary for the Gov-
ernment to accmnulate large reserves when the
number of the insured had become so great that
the amount of loss Avas practically uniform from
year to year. Tlie only reason why there can
be any inicertainty as to the comparative econ-
omy of governmental insurance and private in

surance is that tlie Government is generally a
wasteful manager: but in this particular case
the opportunities for economy are so numerous
that it seems hardly doubtful that the net cost
of insurance would be lower if the entire business
were in the hands of the Government. The diffi-

culties in the way of governnu-ntal insurance are
of a political nature, aiul that I hey are verv
serious cannot lie questioned. The business would
present imlimited opportunities for the mani-
festation of favoritism for the purpose of fur-
thering personal and political ambition. So that
while an ideally managed governmental insurance
would be far preferable to the present system of
private underwriting, the political evils which
would restilt might be so great that they would
overbalance the economic gain.
The experience of the governmental offices al-

ready established does not alTord conclusive evi-
dence either for or against public insurance.
Public fire insurance offices have been maintained
for nuiny years by some of the Prussian towns
and by some of the Swiss communes. All sorts
o'f methods have been tried—governmental monop-
oly with compulsory insurance, governmental
monopoly with voluntary- instirance. compulsory
insurance with choice of public or private office,

and voluntary insurance with the same choice.

The experience of the j)ublic offices is. on the
whole, unfavorable to governmentnl insurance.
The governments have generally found it neces-

sary either to introduce a large amount of for-

nullity and supervision, thus rendering the busi-

ness unpopular, or to adopt a loose classifica-

tion of risks, which, in cases where the com-
petition witli ])rivate companies was allowed,
resulted in the better risks going to the private
companies with a more accurate classification,

and the poorer risks going to the Government
office. Kinally, all these public ofiices arc on so

small a scale, generally limited to a single town
or commune, that they have failed lo realize the
great advantage which comes from a large num-
lur of well-distributed risks, vi/. the relatively

slight lluclnation in loss from year to year.

The English tiovernment has for nearly forty

years olVered life insurance to its citizens througli

the Post-ollice Uepartment. It has made no at-

tempt to develop the business, either througli

personal canvassing by its agents, after the
nuinncr of private companies, or through adver-

tising. The amount of business written has
been very small. This experience, however, is

not ((MicUisive as to the results of a similar ex-

periment in the United States, where the habit
of insurance is more thoroughly established than
in any other country, except possibly New
Zealand.
Xew Zealand furnishes the only example of a

thoroughly successful governmental life insur-

ance otllce. In this ease, however, the success of
the ollice has been largely due to the deliberate
adoption of the methods of private companies,
especially the solicitation of business through
agents paid by conunissions. This has prevented
the office from realizing any great economies of

management, and its rates do not dilfer much
from those of private offices. New Zealand is

said to have a greater per capita amount of life

insurance than any other country, and a little

over half the business is taken out through the
public ollice.

The experience of European governments in

establishing compulsory insurance of working-
men is of little service in estinialing the value of

governmental insurance. (Jermany has the most
thorough system of workingmen's insurance, and
its methods may be taken as typical. The busi-.

ness is organiz/"d in three separate departments

—

accident insurance, sickness insurance, and old
age and invalidity insurance. All the indemni-
ties paid for accidents, as well as the cost of
administration, are borne by the employers; the
laborers make no contribution in any form. To
the indemnity for sickness and the cost of man-
agement the employers contribute one-third and
the laborers two-tliirds. The cost of manage-
ment of the old age and invalidity insurance is

borne by the Government, and the Government
also makes a contribution to ei"ery pension grant-

ed; of the remainder of the pension, one half is

paid by the employers and one-lialf by the labor-

ers. It is clear, therefore, that it is only by
a loose use of language that the term insurance
can be applied to the system. It is in reality an
elaborate system of poor relief, and its success
or failure has little significance for the question
of the practicability of the public management
of insurance on scientific principles. The con-

clusion is therefore unavoidable, that while the

economic and social benefits of insurance are

beyond dispute, and while the advantages of an
ideally perfect system of governmental insurance
would lie many and great, the political dangers
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involved in the extension of governmental activ-

ity into this field, and tlie experience (if huch
^'ovcrnnicntal olliccs as liave already been ostab-

lislied, bolli point to tlie necessity of e.\tronie

caution in attempting to introduce the system
of governinentiil insurance.

Tlie only feasible alternative to governmental
management of the insurance business is gov-
ernmental regulation of private companies. This
is the method actually in use in nearly all civi-

lized countries. The degree of regulation and
supervision varies greatly from one couniry to

another. There is as little of it in England as

in any countrj-, and as much of it in the United
.States as anywhere. In the latter country each
.State regulates the business within its own bor-

ders, and imposes such restrictions on the activi-

ties of the companies as it sees fit. The most
general provisions are the requirements of annual
reports from the companies, exhibiting in detail

the business for the preceding year, and the
requirement of a reserve bearing a certain ratio

to the amount of insurance in force. Some of

the States have shown a disposition to impose
vexatious conditions upon the companies, the
only efTect of which is to increase the cost of in-

surance within their bonlers. But however reason-

able the laws of each .State, considered by them-
selves, may be, the variation in the requirements
of different States, and the multiplication of

reports and examinations, impose a great deal of

unnecessary exjiense on the companies, all of

which in the end must come out of the policy-

holders. Insurance men and State officials alike

join in the attempt to bring about greater uni-

formity among the requirements of the different

States. It would be a great gain in this respect,

as well as for other reasons, if the National
Government would take over the regulation and
supervision of the insurance business. Unfortu-
nately, the United States Supreme Court, in

the ca.se of Paul vs. Virginia, has ruled that
the business of insurance is not commerce; that
consequently it is not interstate commerce when
an insurance company incorporated in one State
carries on business in another ; and that, there-
fore, the regulation of the business is reserved
to the individual States.

BiELiOdKAPiiY". The English and American
writings on insurance are nearly all of a techni-

cal or practical character. The only general
work of any great merit in the English language
is Walford's Insuraitce CycJopwdut (London,
1871-80). Of the numerous general works in

French and German, the following are among the
best: Chaufton. Jjen assurance/) (Paris, 18S4)

;

Wagner, "Versicherungswesen," in Schonberg's
Hnndhuch drr pnlitisrhcn Oehonomir, ii. 2
(Tiibingen, 18!)fl-98) ; Emminghaus, "Versicher-
ungswesen," "Feuerversicherung." "Lebensvcr-
sicherung." in Conrad's nnndiriirterhuch dcr
Staatsaissenschaften, vi., iii. and iv. (.Tena,

1890-94); Briimer, Vcrsiclirrunflsiirscn (Leipzig,

1S94), containing a ver*' full bibliography. The
work which, when it is comjileted, will undoubteil-

ly be the most eruilite and exhaustive in any lan-

guage, is the Handirorlnlnich des f/ciamten
Versicherungsucsens. edited by Baumgartner, of

which onlv the first volume has vet appeared
(Strassbin'g, 1807-08). The annual Ci/cloprdia

of Insurance in the United fitales, published by
the Insurance Journal Company of Hartford,
Conn., contains valuable digests of the insurance

legislation of the various States, and of judicial
decisions afTeeting insurance, and also descrip-
ticiiis (jf the forms of ])olicies issued by the differ-

ent life insurance companies. Ehrenzweig's Asse-
kuranzjahrbuch (Vienna, 1880) gives a mass of

information about insurance in the different

European countries. For statistics rtf the United
States the best source of information is the He-
parts of the Insurance Departments of the various
States. Among the more valuable of these re-

ports are those of Massachusetts, New York, and
Ohio. The Spectator Year-Boole (New York,
18G9 et seq.) gives full information about fire

insurance in the United States. For a theoreti-

cal treatise on fire insurance, reference may be
made to .Schramm-Maedonald, Feuercersicher-
nnysieesen (Dresden, 1883). On marine insur-

ance, consult: Martin, History of Lloyds and of
Marine Insurance in Great liritain (London,
1870); Gow, Murine Insurance (London, 1895).

INTAGLIO, in-tal'yo, Ital. pron. ^n-ta'ly6

(It., engraving, in-cutting). A term in art, the
opposite of relief. { See Alto KiMEvo. ) It means
the representation of a subject by hollowing it out
in a gem or other substance, so that an impres-

sion taken from the engraving presents the ap-

pearance of a bas-relief. See Gem.

INTEGRAL CALCULUS. See Calculus.

INTEG^TTMENT ( Lat. inlegumentum, cover-

ing, from integere, to cover, from in, in + tegere,

Lilv. ariytiv, stegcin, to cover; connected with
OllG. dull, Ger. Dach, leel. pak, Eng. thatch).

The external coating or skin of animals. The
tcrtn integument is also sometimes used synony-
mously with cell-membrane, a product of secre-

tion which serves for the support or protection of

the cell.

Lower Orders. The cell integument found in

certain Infusoria consists of a chitinous or cellu-

lose membrane, which may even harden into a
shell by the impregnation of carbonate of lime.

In Difllugia this membrane becomes a case by its

union with small foreign particles. The integu-

u.ent or body epithelium (epidermis) of the

Cnidaria consists of one layer of epithelial cells.

These cells may be ciliated or llagellate. and in

this layer occur the stinging cells or nematocysts
(q.v. ). These stinging cells may be grouped in

masses, in which case they are known as 'stinging

knobs' or stinging batteries. Moreover, in the

ectoderm sensory, nerve, muscle, gland, and pig-

ment cells may ari.se In the Scolecida, a body
epithelium occurs among flat-worms only in Tur-
bellaria. It is ciliated and in it arc glands, the

so-called 'rods' or rhabdites. In trematodes and
cestodes its place is taken by an elastic cuticular

membrane, usually perforated by fine pores. In

nem.atodes and Sagitta it is a single layer, in

some species ciliated. The entire outer surface

of mollusks is covered by a single layer of epi-

thelium which may be ciliated in regions not pro-

tected by a shell. In this layer are many unicel-

lular glands or the ducts of others that have .s\ink

bf low the surface of the epithelium. The shell of

mollusks is a calcified cuticle. Stinging cells

may occur in the integument of gastropods, al-

though the pigment usually occurs in the deeper

cutis. Th^ integument of cephalopods is a
cylindrical epithelium, and is made up of deep-

lying connective tissue which contains contracting

iind expanding pigment cells, the chromatophores.
The integument of eehinodernis consists of a uni-
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cellular epitlieliuiii, and U'tu'iitli it a layer of

connective tissue of niesencliyniatous origin. In
the latter the skejetiil stniclurcs develop. In
some forms (Crinoidea, Ophiuroidea)

, purtii'u-

hirly in adult stages, there is no sharp line of dis-

tinction hctwcen epithelium and cutis. The epi-

thelium is covered by a cuticle, and in Asteroidea
and Kchinoidea it is ciliated over the whole sur-

face; in other forms usually the foiiilf.'roove alone

is ciliated, rnieelliilar <.'lands and pi^Mneiit cells

olso (jccur in the epitlii-liuni ; while sensory cells,

nerve-gunjilia, and lihres dilTerentiate out of it.

The integument of annelids consists of the hypo-
derniis or i)o<iy epithelium and an outer cuticle.

The latter may he thin, with pores for cilia to

pass through, or it may Ix' a thick protective cov-

ering and oiler supiiort for the attachment of

muscles. It may he cliitiiious or even calcilied

into a hard shell, and is either jjroduced liy gland
cells in the hypodermis or else it is a proiluit of

the metabolism of these cells. The hypodermis
may be .so much reduced as to be little more than
a strong cuticle, as in the case of the Polyzoa,

where it is hardly recognizable. A basal mem-
brane sometimes underlies the hypodermis.

AKTiiiioroDS. The chitinous secretion of the
hypodermis is still more strongly developed in

arthropods than in worms. It covers the whole
surface of ilie bo<ly and ap|K'ndages, and is known
as the 'e.xoskeleton ;' and to it the muscles are
attached. As ita jiresenee is a barrier to the

increase in size of the animal, it is thrown off

from time to time, and its place is taken by a
.soft, flexible coating which has developed under-
neath it. The new coiiting soon hardens when
exposed on the surface. See Moi.tino.
Vertkbhates. The integument or skin of verte-

brates IS an organ of nmch extension, but of little

thickness. Physiologically it is <me organ he-

cau.se its parts are closely imited togi'ther and
act together, and in most vertebrates they are
easily separable from underlying tissues. The
intx'gvmient functions as an organ of sup|Kirt and
protection to internal tissues, and as an organ
of secretion and excretion. Morphologically it

is made up of organs of widely dissimilar origin

and histological character. It is divisible, how-
ever, into two layers. The out<rmo><t of the

two is derived wholly from the ectoderm, and
consists of an epithelium of cuboidal or flattened

cells. The inner layer is derived from mesen-
chyme, and consi.its chiefly of fibrous connective

tissue in which there is a large amount of se-

creted siibst.ince. The outermost layer is called

the epidermis, the innermost the derma (or der-

mis) ; sometimes also 'corium' or 'cutis.' Each of

these parts contains other organs.

Three ttiv"" of epidermis may be distinguished:

(1) That of Amphioxus; (2) that of fishes; and
(3) that of the .Vnmiota. The Amphibia occupy
a middle ground t>etween the second and third, in

that their epidermis is at first fish like and later

similar to that of the Anmiota. In the first

type the epidermis consists of a single layer of

cuboidal cells—the condition of the epidermis in

all invertebrates. This tyjio may be called 'uni-

stratous.' The second and third types differ from
the first and agree with each other in that they
possess more than one layer of cells; hence they

may he called 'multistratous.' The epidermis of

fishes consists of many layers of oohininar or
cuboid cells, the more columnar ones lying at

the base. There is a cuticule over the free

surface provided with fine pore canals. From
the essential similarity of the epidermal cell*

throughout, the epidermis cannot be divided.
This type may therefore be called 'hoiiioslrat<ius.'

The epidermis of animals that live in the oir
(.\niniota) has become modified to withstand
desiccation. There may now be distinguished in
i.ian, for instance, two regions in the epidermis,
a deep one comjK)sed of active cuboidal cells, and
a more superficial one of llatteiied lornilied cells.

The first is known as the 'stratum jiiuco..>um,' the
second as the 'stratuin coriieuni.' These cornlllcd

ctlls have become such thrcaigh gradual llatteiiing

of the deefM'r-lyiiig cells, accompanied by a change
ill chemical constitution by which the cells are
metamorphosed into keratin. These cells are
gradually worn off, and are replaced from the
layers below.

In seeking a knowledge of the origin of the
nianyla'jered epidermis we must study the com-
parative ontogenetic and phylogenetic dcvelo))-

nient of cpideniiis. At the time of gastrulation
the ectoderm of mammals, from which alone the
epidermis 's derived, is unistratous. In this

condition it is like the epidermis of all inverte-

brates. In this condition, too, it persists in

Amphioxus to an adult st;ige. Quite early in

the emljryonic development of mammals, how-
ever, the nuclei arrange themselves in two layers

as though forced to do so by pressure. Such a
condition prevails in the human embryo of two
months. (See EMnRYOi.OQY, Hitman.) The more
superficial layer consists of fiattened, transpar-
ent, hexagonal elements—the deeper hiyer of

smaller cells: so that already a separation into

a 'stratum corneum' and 'stratum mucosum' has

."ippeared. This partly differentiated conililioii

of the epidermis occurs in the amphibian larv;r.

In the adult Amphil)ia the epidermis m:iy become
many-layered. The outer layer is c:ist fnni time
to time in one piece in Amiihibia and Reptilia.

In birds and n;ammais the cornified c<'lls are be-

ing constantly shed. In Amphioxus and fislies

the epidermis is provided with a euticula, while
in some larval forms ami in certain regions of

adults it is ciliated. The epidermis is separated
fiom the cutis by a basement membrane.
Types or Derma. The derma is composed of

connective ti.ssue and is derived from mesen-

chyme. Tliis is a more compact layer than the

looser subdermal tissue that lies still deeper.

Tliree tyj>es of derma may he distinguished : ( I

)

That of Amphioxus, consisting of a layer of fiat

cells, together with a gelatinous substance which
they havt secreted from their outer surfaces; I'i)

that of fishes and amphibians, in which the

bundles of connective tissue run in two direc-

tions, parallel and ]>erpondieular to the surf;ic<>;

(3) that of birds and mammals, in which the

above described distribution of connective tissue

bundles is lost, and the boundary between derma
and epidermis is no longer straight, but strongly

corrugated. The derma sends up projections or

papillae into the epidermis. The derma of man
belongs to this type, but in its ontogenetic de-

velopment it passes through stages much resem-

bling the first two.

Within the integument various structures are

differentiated, such as pigment in granules or

specialized cells; glands, both unicellular and
multicellular—scutes or scales of reptiles, feath-

ers of birds, hair, nails, hoofs, and claws; and
dermal bones and teeth.
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Dermal bones and teeth of higher vertebrates
liave probably been derived from the dermal
bones or bony scales and the tooth-struetures of

fishes. Neither Amphioxus nor cyclostomes pos-

sess any trace of an exoskeleton. Longitudinal
and transverse rows of small denticles are pres-

ent in selaeliinns. Each denticle consists of a
basal plate and a spine. The dentine of tliis scale

is formed by the mesoderm, while the ectoderm
forms the enamel w hieh covers the denticle. The
fiist impulse toward tooth-formation seems to
reside in t!ie derma. The teeth of fishes are
fused with the tooth-cement. The teeth of some
reptiles lie in sockets in the bone. The teeth of

selachians lie in .several rows upon the ujjp.^r and
lower jaws. Only one or two of these rows are
functional at a time. The outer rows are re-

placed from time to time by the younger and in-

ner rows-._ In mammals the process of replace-

n:ent of teeth is limited in most cases to one
occurrence, and tlie number of teeth is also lim-

ited. Tlie gap in the number of teeth in selachi-

ans and mammals is bridged by the gradual
reduction occurring in intermediate forms. Be-
tween scales and the teeth of selachians also in-

terniediate forms occur. The dermal bones such
as occur in the vertebrate skull, or in the pectoral

aich of fishes, are homologous with the basal

plates of the dermal denticles of selachians.

Tliey arc probably formed by a fusion of such
plates. The dermal skeleton is phylogenetically

older than the endoskeleton, but it tends gradu-
ally to disappear the higher we ascend in the

animal scale.

Consult: Wiedersheim, Comparative Anatom;/
of Vertebrates (Eng. trans., 3d ed.. .Jena, 180.3) ;

Lang. Text-Boole of Comparative Anatomy (Lon-

don, ISOl-flO).

INTEGUMENT (in plants). A general term,
tiut technically applied in seed-plants to the

specially developed coat of the o\nile. The in-

tegument is never absolutely complete, as it

leaves at the apex of the o^^lle a small opening
through which the pollen-tube enters, known as

the 'micropyle.' and at the opposite end of the

ovule (chalaza) it is not distinguishiible as a

layer. In many cases an ovule has two integu-

.

nients. See Ovule.

INTELLECT (Lat. intellectus, understand-

ing, from intellegere, intelligcre, to perceive, from
inter, between -|- lefjere, to choose, gather). The
common name for the mental processes concerned

in the function of cojinition. It is thus the coun-

terpart of feeling and will. (See these titles, and
.Xfitcction'. ) In the older ]>5ycbologA-. a distinc-

tion was drawn, in various ways, between 'high-

er' and 'lower' forms of cognition (see Fac-

CT.TY), and intellect was thus marked off from
sense, or from sense and imagination. "There is

nothing in the intellect that has not previously

been in sense," says Descartes; but Leibnitz adds,

"except the intellect itself." Kant's 'pure intel-

lect' is, similarly, an intellect freed in its opera-

tion from the intermixture of sense. In modern
terminology, intellect covers both sensation and

its derivatives: so that its treatment includes

the study of the formation of perception and idea,

the association of ideas, memory and recognition,

passive and active imagination, and reasoning.

The word 'intellection' is sometimes reserved for

the formation of concepts and judgments and for

reasoning; see the discussion of these processes
under Logic.
The root-function in intellect is discrimination

(see DiscBiMisATiox, Sensible), which implies
knowledge of the likeness oi similar and of the
dilference of dissimilar things, and ( in the case
of man) capacity to report in language upon this

likeness and difference. The discriminative func-

tion is supported and extended by that of repro-

duction (see ^Memory), which adds a past and a
future to the present domain of mind. Discrimi-
luition and reproduction have been variously sub-

divided, both upon a genetic and upon a logical

basis. Classifications of the latter kind are, how-
ever, merely aids to the presentation of psychol-
ogy, and do not themselves contribute to our
knowledge of mind; while genetic classifications

have so far rested rather upon the logic of some
psychological system, or upon biological analo-
gies, than upon unbia.sed obser\-ation of the de-

veloping organism. Consult: Bain. The Senses
and the Intellect (London, 1868) ; Sully, Human
Mind (London, 1892) ; Ladd. Psychology: De-
scriptive and Explanatory (Xew York, 1894) ;

Titchener, Outline of Psycholotiy (Xew York,
1899). See Animal Psycholocy; Ge.xetic
PSYCHOL'JGT.

INTELLECTUALISM (from intelUctual,

from Lat. intellect ualis, pertaining to the under-
standing, from intellectus. understanding). The
philosophical theory that the intellect, rather
than the alfections -or the will, is the fundamental
process of consciousness, and therefore, on an
idealistic interpretation of reality, the ultimate
basis and support of all existence. It stands op-

posed to voluntaryism and to certain forms
of mysticism (q.v. ) which emohasize the episte-

nioldtiical and metaphysical importance of the

affections.

INTEMPEKANCE. See Alcoholism; In-

toxication: Drunkenness; Temperance.

INTENSITY OF SENSATION (from Lat.

inteitsiis, p.p. of iniewh rr, to stretch out, from
ill, in -f tendere, to stretch. Ok. reimiv. tcinein,

Skt. tan, to stretch). One of the four attributes

of sensation, the others being quality, extent, and
duration: The intensive aspect of sensation is

that "property which enables us to compare it

with others in respect to vividness" (Kuelpe).
Theoretically every sensation must possess a cer-

tain intensity in order to enter consciousness.

In the sphere of vision, however, there exist cer-

tain facts which make it advisable, according to

some p.sychologists, to eliminate the attribute

of intensity. Variation of the amplitude of

vibration of the stimulus acting upon the retina

effects a variation not only in the luminosity,

but also, under most conditions, in the color-tone

and the saturation of the correlated sensation.

Here, then, intensity seems reducible to quality.

This is the position of Hering and Hillehrand.

On the other hand. Konig maintains that there

are two places in the spectrum (the one in the

red and the other in the violet) where this does

not hold true. G. E. Miiller has. furthermore.

sought to overcome the dilliculty by defining in-

tensity as degree, the distance of a sensation

from the zero-point (apart from qualitative

change). If two colors are both reduced, that

which reaches the zero-point first has the less

intensity. If we add to or subtract from the

brightness of a given color quality, we change its
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intensity, but we Uo not interpret the alteration

simply as a clianye in intuiisily, because there is

always in operation a centrally excited sensation

ot gray. (See Visual Sensatio.v.) If we could

change the intensity of a eulur lone without liav-

ing this central process in operation, the change
would be correctly noted as intensive only.

The main problems of intensity are two: (1)

That of the minimal intensity of sensation, and

(2) that of the change in intensity of stimulus

which is just noticeable in sensation. There must
be, accordingly, a cletirniinalion for each sense

department of the intensive limen (q.v.), and of

the intensive sensible discrimination. Tiie im-

portance of these problems is attested by the

fact that all the classics of the science of psycho-

physics (q.v.) have been concerned with the re-

lation obtaining between intensity of stimulus

and intensity of sensation rather than with the

more intricate lU'pendencies between the other

attributes of stimulus and sensation.

The liminal intensity of pnsstirc depends upon
the place stimulated. With cork pellets as

veights, it has Ix-en found to be 2 mg. upon the

forehead, nose, and cheeks; 5 nig. upon the lips,

upper arm. and nape of the neck; 10 mg. u|)on

tlie fingers: and 1 g. on the nails. By stimulat-

ing individual pressure spots with fine hairs, Von
Frey obtained much lower values, averaging, for

the calf 1.44 gr. mm., and for the wrist 1.28 gr.

mm. (where gr. denotes the pressure exerted by

the hair, and mm. denotes the radius of its cross-

section) . The pniii limen. as recorded by the hair

Piethod. gives the following values in gr/mmS
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than that for warmth ; that the sensitivity is

greater over the lattrral surfaces of the body than

in the median plane; and that, as a rule, it in-

creases from the periphery toward the trunk.

The liminal intensity for tusli depends not only

on the concentration of the solution, but also on

the area stimulated, the amount of movement
vithin the buccal cavity, and the general condi-

tion of excitability of the taste nerves prevailing

at the time. Kurthermore, the tip of the tongue

is most sensitive to sweet, the base to bitter, the

sides to sour, and the body to salt. The average

limina have been found to be represented by the

Fia, 1. FORM OF HTRlPTrRE's APPARATUS FOR TE8TIS0
HKS8ITIVITV TO TOCCH.

The rack bears rode with cork pellets* of different welKhta
depending from- thcni. The weight or the llKhtcst o( tnese
cannot be telt on the hand by the normal subject.

where mm' denotes the area of the cross-section

of the hair: over the epicondyle of the humerus,
oO; over the radius, 20; over the knee-pan, 40;

over the olecranon of the ulna. 40 ; on the con-

junctiva of the eye. 2 to 7. On account of the

variation of the act\ial temperature of the skin,

or the 'physiological zero-point.' the examination
of the intensive sensibility of trmperaturc sensa-

tions efxhibits peculiar difficulties. We can mere-
ly say that the sensitivity for cold is greater

Fl(i. J. I.KHMANN'H APPARATl'8 FOR nETERMISISO THE
LIUEN OP HOrNb INTENSITY.

The forcepe Z containing a leaden bull In plncml on the
Ici'nd o( a mllUnieter serew. The bnll Is released b.v ppesnure

of the forceps and falls. hIdiik tin- dotted line, on the Hliint-

iiiic Hui-fare. whirli is covered with cloth and on wliicli Is

laid a glass or copper plntc. The height of the fall regu-

lates a<<urat«Iy the objective Intensity of the Bound
stimulus.

following figures, based upon a solution in 100

parts of distilled water: salt, 0.24; saccharine,

(1.49; hydrochloric acid, O.OOfi.'t; sulphate of

quinine, 0.00005. The intensity of olfactory sen-

sations is tikewi.se dependent upon the rate and
manner of breathing, the rate of dilfusion of the

odorous vapor, and the general coialitions of the

smell org.ms, as well as u|)on the amount of

saturation of the air with the minute particles

of the odorous substance. Current figures show-

that the limen is very low for some qualities;

e.g. musk, 1/200000 mg. : siil]iliurctcd hydrogen,

1/5000 mg. ; bromine, 1/000 mg. In iiudition. the

existence of absolute silence is to be doubted.

Most authorities agree that we can never get

free from the noises caused by the pumping of

(he blood through the ears. Closing the ears, or

standing with open cars near any reflecting sur-

face, only intensifies the sound. The liminal in-

tensity for noise may, then, be regarded as that

intensity which is just perceptible above this

internal sound. A cork pellet weighing 1 mg.

and falling through 1 mm. upon a glass plate

can just be heard at 01 mm. from the ear. A lone

from a pipe civing 181 vs. per second is audible

when the air-particles set in motion by it pos-

sess an anijilitude of excursion of only 0.00004

mm., and the mechanical work done by it upon

the ear is one three-billionth kilogram-meter.

Other investigations have placed the latter value

as low as 0.0022 mg.-mm. The sensitivity for

high tones is in general greater than that for

Irw tones. The investigation of the brifihtnr.in

limen reveals a difficulty analogous to that cited

in connection with the auditory limen. The

existence of the 'idio-retinal light' precludes abso-
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lute sightlessness, as the 'idio-aural noise' pre-
cludes absolute silence. For external stimulation,
tlie brightness limen may be put at the illu

mination of black velvet by a stearin candle
nine meters distant. It is sometimes esliniat(-d

(though too high) at 1/300 the light of the full

rcoon. In one-half second this light exerts upon
the retina the energy required to raise 1/15 nig.

of water one billionth of a degree C. For the
liminal sensitivitj- to articular sensations, see
il0\'EllEJ«T, PkBCEI'TIO.N OF.

The investigations of the intensive sensible dis-

crimination are included under Weber's law, a
proposition which may be stated thus: the ratio
of the increment of stimulus, necessary to give
a noticeably different sensation, to the existing
stimulus is constant. The problem is, then, to
discover whether this principle of the constancy
of the relative difference limen is applicable to
each sense department, and to ascertain the nu-
merical value of tliC constant in those depart-
ments in which its applicability is established.
E. H. Weber himself determined the constants
for pressure as follows: with simultaneous ap-
plication of the weights to both hands, 1/3; with
successive applications to the same hand, 1/14 to

1/30 ; with simultaneously lifted weights ( involv-

ing both pressure and strain sensations) 1/15 to
l/"20; with weights lifted successively with one
hand, 1/40. These figures have been modified by
subsequent investigators, notably G. T. Fechner,
J. Merkel. and recently L. ilartin and G. E. Miil-

ler (in an extended qualitative analysis of the
conditions of such tests). The discriminability of

temperature iiitensities varies with the jjart of

the body tested, and especially, it seems, with the
thickness of the epidermis. Fechner's constant
is 1,8° C, E. H. Weber's 1.4° to 1.5° C. The
region of finest discrimination seems to be that
between 2G° and 33° C. Cooling is noted sooner
than warming, in the proportion of three to two.
Of taste, little is known save that Weber's law
holds approximately for bitter and salt. Tlie

phenomenon of 'taste contrast' is a source of un-
avoidable disturbance in this field. A careful
survey of the olfactory sense has confirmed the
applicability of Weber's law to smell, and es-

ti'blished the constant at 1/3 with 30 per cent,

of the substances tested, and at 1/4 for 26 per
cent. Jlost successful results are those obtained
in audition. The relative sensible discrimination
for noise, tested by the fall phonometer or the
sound pendulum, remains constant at 1/3 within a
wide range of intensities. Technical difficulties

impede the obser\atinn of tones, but enough has
been done to show that, at least within the
central part of the scale, variations in tonal in-

tensity follow the law. Work in brif/htness is

subject to many sources of error—difficulties in

securing standird conditions of adaptation, accom-
modation, etc. The many investigations which
have been completed do not. therefore, concur as
to the constant, which is variouslv estimated at

1/60, 1/100, 1/120 to 1/230. The value 1/110 may
be assumed as approximately correct. Of interest

in this connection is the apparatus which can be
employed to demonstrate the existence of the con-

stancy or to indicate its numerical value. 'Mas-

son's disks' are white disks, on one radius of

which a number of hea^y black sections are

marked. Upon rapid revolution there is pro-

duced a series of concentric gray rings decreas-

ing in darkness toward a periphery. The same

ring remains, within certain limits, just visibly
gray when the illumination is changed.

liiiiLioGa-vpiiY. Ebbinghaus, (Jrundziige der
I'sycholugie (Leipzig, 1897); Gamble, American
Journal uf Psycholoyy, vol. x. (Worcester, 1898) ;

Kiesow, I'hilosophische Htudien, vol. x. (Leipzig,

1894) ; Kueipe, Outlines of Psychology (New
York, 1895) ; ilartinand Mueller, Zur Analyseder
Unterschiedsempfindlichkeit ; experimentelle Bei-
triige (Leipzig, 1809) ; Stumpf. Tonpsychologie,
vol. i. (ib., 1883) ; Wundt, Orundziige dfr phygio-
logischen I'sychologie, vol. i. (ib., 1893). See
Psychology, Expekimext.vl ; Fechner; Psycho-
riiY.sics; Psychological Apparatus.

INTENT (Lat. intentus, purpose, from tii-

tendere, to stretch, intend, from in, in + tendere,
to stretch; connected with Gk. rclvew. teinein,

Skt. tan, to stretch, and ultimately with Eng.
thin). As emplojed in law, the purpose or de-

sign with which an act is done. Ordinarily the
legal consequences which flow from acts are en-

tirely independent of the intent or motive with
which the acts are performed. This is true of

all violations of the general rights, known as
rights in rem, more commonly described as prop-
erty and personal rights. Thus the right to 'je

free from trespass and the right to be secure from
violence or from arbitrary arrest do not depend
in the least on the motive or intent of the person
violating them. It is only in those cases in

which the rights claimed flow from the engage-
ments of a party, or in which the law has. from
motives of its own, attached consequences to the
intent with which an act is performed, that in-

tent acquires any legal significance. Obviously
any rights claimed under a will, a deed, or a
contract flow from the intent of the person exe-

cuting it, and, in certain classes of torts, a
malicious or fraudulent motive may constitute
the gravamen of the offense complained of.

But, in all of these cases, it is not the actual
and secrL>t motive, but the expressed intent which
determines the legal character of the act in ques-
tion. This is the real meaning of the rule which
forbids the introduction of parol evidence to con-
tradict or vary the terms of a written instru-

ment. The grantor of land is not permitted to
show that he intended to convey another and
different parcel of land. He must stand by the
intent as expressed in his deed. So, in a will,

a legacy to A cannot, by proof of a contrary
intention on the testator's part, be converted
into a gift to B, nor can one who has sold a horse
for $100 show- that he intended to charge .$150

for the animal. Analogous to this principle is

the rule applied in those wrongs in which intent
is an element, as in malicious mischief and cer-

tain cases of defamation and negligence. The
person committing the injurv- is held to have in-

tended the reasonable and probable consequences
of his acts, and cannot exonerate himself from
liability by showing that his intention was
reall.v of an inntx'ent or benevolent character.

There are other clas.ses of cases, however, in
which the actual intent with which an act was
perfonned is a proper matter for judicial in-

quiry. This is especially so in cases where the
wrongful intent is the gist of the wrong, as in

actions for deceit, and, under certain circum-
stances, in proceedings to set aside fraudulent
conveyances. See Deceit: Fraidilext Con*\"ey-
AXCE: Interpretation: Sales: and the author-
ities there referred to.
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IN'TERAM'NA. TJie ancient name of Tcrni
(q.v.), Italy.

INTER'CALARY. .\ siippleincntnry day or
miilldl. Sit (AI.lMiAH; HlS.SKXTII.l:; T-kai'-Yeak.

INTERCELLULAR SYSTEM (from Lat.

inter, between + Neu-Lat. villiihi, allulr, di-

niinulivo of Lat. cclla, cell). Tlip system of

spaces in plants, often eon1inuou«, between tlio

cells. They may be formed by the spliltin;; of

cell-walls (schizojuenously ) or by the breaking
down of nia.-ises of tissno (lysijjenously ) . Spaces
formed by splittinj^ are found only in the higher
plants, and do not occur at all in plants below
the mosses. When a tissue is very young, its

cells are angular and in such close contact that
there are no intercellular spaces; but as the

cells grow older they may become rounded, and
the coiinnon walls may split at the angles, thus
producing intercellular spaces of various extent.

When the spaces are very large, as in tlie stems
of water-lilies (Xympha'a), tliey are called 'air-

chambers.' Smaller intercellular spaces are al-

most universal in the spong^• parenehynia of

leaves, in the pith of stems, and in older paren-
chyma generally. To this category belong many
glandular passageways, like the resin-ducts of

conifers, the nuicilage-ducis of cycads, the gura-

rcsin ducts of the nmbellifers, etc. Spaces
formed by the breaking down of masses of tissue

give rise to the hollow stems of grasses and
many other plants. Tlie cavities in the leaves of

quillworts (Isoetes) and many other i)lants are
also formed in tliis way. The oil-glands of the
orange and lemon, many glands on leaves which
appear to the naked eye as 'pellucid dots,' the
gum cavities in the tissues of cherry-trees, are
all examples of lysigenously formed glands. Sec
Anatomy oi' Pi-\nts; Akratiox.

INTERCESSION, Doctrine of (Lat. inter-

ccssio, from intcrccrlcrc, to intervene, from inter,

between + crdrre, to go). A doctrine of theology,

based on certain passages of Scripture which arc

held to represent Christ, after having finished

His redemptive work on earth, and ascended into

His state of glory and exaltation, as ever plead-

ing with f!od on behalf of those whom He has
redeemed by the shedding of His blood (Rom.
viii. 3A; He'b. vii. 2.5: I. .John i.) . It is not to be
supposed, however, that (!od needs to be inter-

ceded with, as if He were still reluctant to for-

give men. or that Christ's intercession makes
Him more merciful than before. The interces-

sory work of Christ is to be regarded rather as
intended to make eternally individual applica-

tion of the sacrifice of atonement to believers.

The doctrine of the intercession of Christ is held
alike by Protestants and Koman Catholics; but
the latter, in addition, believe in the cfTicacy of

tile intercession of the Virgin and the saints,

on which see Saixt.s.

INTERCOLUMNIATION (from Lat. inter-

columniiim, space between two C(ilunins. from
inter, between + enhimnii. column). In classic

architecture, the distance l>etween the columns of

a building, measured at the bottom of the shaft.

The intercolumniation varies in different exam-
ples, and among the Greeks seems to have been
determined by the taste and the general scheme
of proportions adopted for the building rather
than by fixed rules. It may vary from one and
a half diameters of the column to over three. An
intercolumniation of two and one-quarter di-

ameters is called enslyle by Vitriivius, and re-

garded as the most appropriate. The central in-

tercolunuiiation of a cobmnade is freipiently

made wider than the others when required for

access to a gate or door.

INTERDICT (Lat. interdictum, prohibition,

from iiili rilirrii . to forbiil, frinn intir, between +
dicrrc, to say, Cik. jeiKn'rat, (/< iAiii/iidi, Skt. dii,

to point out; connected with Ciotli. ijnteihnn, to

tell, Ollfi. zihan, (Jer. zrihen, AS. tron, to ac-

cuse). An ecclesiastical censure or penalty in the
Koman Catholic Cliurch, which deprives tho
faithful of certain sacraments (q.v.). of partici-

pation in the celebration of the divine olTices, and
of ecclesiastical burial. Interdicts are of three

kinds—personal, local, and mixed. When tho
censure affects only some designated individuals,

it is called a particular personal interdict. When
it affects a whole comnuinity or corporation, it is

called a general personal interdict. A local inter-

diet aitects only such individuals as are present
in a designated place, and can be avoided by re-

moving from the jilace. A particular local inter-

dict alfects only a single monastery, church, or
seminary. A general local interdict applies to

an entire parish, city, province, or kingdom. In
sucli general censures, certain churches are usu-

ally cx<eptcd. Lastly, mixed interdicts alfect

both a locality and all its inhabitants wherever
they may go, or a person and any place in which
he or she may be. The last is called an andnila-

tory interdict. The principle on which this ec-

clesiastical penalty is founded may be traced in

the early disci]dine of [lublic penance, by which
l>enitents were f<u' a time ilebarrcd from the sac-

raments, and from the privilege of presence at
the celebration of the ICucharist. It grew out of

exconmumication (q.v.). and at first was called

a general excomnninicalion. Then it usnallv de-

prived the persons who dwelt in the excommuni-
cated place of all sacraments. From 315 on,

there are instances of such general excommunica-
tions. But the interdict proper took its pecu-
liar form, although not its name, in Northern
France in the ninth century. It was adopted
by the Popes about the middle of the eleventh
century, and the term interdict was used in its

tedinical meaning in 1002. It came into use as

an ordinary Church censure in the frequent con-

flicts of the ecclesiastical and* civil power. It

was designed to awaken the popular conscience

to the nature of the crime, by including all alike

in the penalty with which it was visited. In
this way public pressure could be brought upon
the rulers who had offended. The most famous
interdicts are those laid upon England in 1171

by .\Iexander III. after the murder of Thomas
il Reeket (q.v.) ; upon Scotland in IISO by .\lex-

ander III.: on P'rance, under Philip .\ugustus. by
IniKK'cnt III., in 1200 (although some historians

deny that any interdict was then laid) ; and on
Kngland under John, in 120!). The description

of England under the last-named interdict, as
detailed by some of the contemporary chroniclers,

presents a striking picture of the condition of a
country where the interdict was strictly obeyed.

It would be a great mistake, however, to sup-

pose that during the continuance of an interdict

the people were entirely destitute of spiritual

assistance. The severity had been greatly less-

ened by the middle of the eleventh century; it

was permitted to administer baptism, confirma-
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tion, penance, and the Eucharist in all cases of

urgency; privately to confess and absolve all

vho were not personally the fruilty participators

in the crime which the interdict was meant to

punish; to celebrate niarriaf;e, with only the wit-

nesses present ; and to confer orders in cases of

necessity. Gregory IX. allowed mass to be said
once a week, behind closed doors, in order to

consecrate the host for the use of the sick

;

Boniface VI H. permitted the oBices to be said

in the churches, but the laity were to be ex-

cluded; public celebration of services were al-

lowed on Christmas, Easter, Pentecost, the As-
sumption of the Blessed ^'irgin, the festival of

Corpus Christi, the festival of the Conception,
and a few other occasions. The Council of Basel
enacted very stringent rules as to the use of this

penalty, and in later times the general interdict

has been entirely disused. The interdict on
\'enice in 1006 is often cited as the last one
pronounced, but occasionally, in very special cir-

cumstances, and to mark the horror of the
Church fur some enormous crime, instances are
still recorded in which a particular place or
church has been visited with the penalty of a
local interdict. Interdict differs frum excom-
•niunirntion, in that those under the censure are
not given over to eternal damnation. It differs

also from suspension, which applies only to ec-

clesiastics.

Consult the existing regulations on the subject
in Aiclincr, Compendium Juris Ecclesiastici

(Brixen, 1900) ; Laemmer, InsHluiioncn des
Icatholischcn KircJienrechts (Freiburg, 2d ed.

1802). Also: De Ligorio, Theloffia Moralis, vol.

vii., 251 (Paris, 18.34); Ducange, Glossarium,
under "Interdictum."

INTERDICT. In the civil law, a judicial
process analogous to the injunction of English
and American law. In its earliest form in

Boman law it was a peremptory decree of the
prirtor, restraining any interference with prop-
erty the right to the possession whereof was in
dispute. It seems still, in the modern civil law,
to be restricted to prohibitions as to tlie po.s-

session of property, though in Scotland the term
is applied to any process of the Court of Session
restraining the performance of any \inlawful act.

.\n interdict is not. however, limited to the pro-
hibition of contemplated acts, but may also be
employed to compel the restitution of property of

which a person entitled to possession has been
forcibly deprived, and to compel the presentation,
or 'exhibit ion,' of an account. Interdicts are
acconlingly classified, according to the purpose
sought In be effected, as proliil)itnry. restitutory,
and cxhiliitory. Consult the authorities referred
to under Civil Law; and Erskine, Institute of
tlw Ldip of Scolldnd.

INTERDICTION. A process of the civil law
employed for the i)urpose of depriving a person
who is lion compos nirntis of the control of his
property, and. on occasion, of other civil rights.

The process is analogous to the inquisition in

lunacy (q.v.) of English and American law,
whereby the incapacit}- of a person to manage his
own affairs may l)e inquired into, and the man
agement of his interests committed to a guardian
or trustee. The jurisdiction thus exercised is

as old as the Twelve Tables, but it was origi-

nally employed only to restrain prodigals from
dissipating their estates. By modern codes, it

is generally confined to cases of imbecility and
lunacy; but this is not the case in the French
code. In the case of imbecility and lunacy inter-

diction may be only partial, the interdicted per-

son being forbidden to sue, to borrow, to pledge
or hypothecate his property, or to make any con-

veyances, without the consent of the court; or it

may be complete, in which case a guardian or
curator is appointed, and the management of the
affairs of the interdicted person committed to

him. The practice in Scotland, Louisiani, and
tjuebeo is substantially the same as in the Con-
tinental States, whose legal systems are borrowed
from that of Rome. Consult the authorities re-

ferred to under Civil Law; also Erskine, Insti-

tutes of tl(c Lutes 'j/ Hcollund.

IN'TERES'SE TER'MINI iML., interest in

a term). At the common law, the interest which
a tenant for years lias in the lands leased to him,
before he has entered upon them. The lease is re-

garded as conferring only an inchoate title or
estate, which requires an entry by the tenant to

perfect it. But though the interesse termini falls

short of being a complete leasehold estate, it is

yet more than a mere chose in action (q.v.) or

right of entry (q'.v. ), It is a true interest or

estate, a right in rem (q.v.), capable of aliena-

tion and of transmission upon the death of the

tenant to his personal representatives, and gen-

erally in the United States the same statutory
remedies are available as in ease of the perfected
estate. See Lease; LEASEiiOLn.

INTEREST (OF. interest, Fr. intfrH, in-

terest, from Lat. interest, it concerns, 3d pers.

sg, pres. ind. of interesse, to concern, from inter,

between -)- esse, to be). A certain profit or

premium for the use, forbearance, or detention of

money. In S])ite of the natural feeling that the
payment of interest was a hardship, and that
to exact interest from a borrower was to take

an unfair advantage of his necessities, all

the chief peoples of antiquity recogni/ed that
interest might lawfully lx« stipulated in con-

nection with a loan, and might be awarded in the

discretion of the court even when no such stipu-

lation had been made. Babvhmian tablets show
ordinary loans at mcnlerate interest, and also

iriaritime loans, in which the chiim of the credi-

tor for his principal was extinguished liy the loss

of the ship, and on which a much higher rate of

interest was exacted. It was very coninmn
among the ancient Hebrews, and the Mosaic law
cont.ains a prohibition against the taking of

usury (or interest, as it should have l)een trans-

lated) from the Jews, but permitted it as to all

other races. The Cireek and the Roman laws
recognized interest. The Romans colled it pay-
ment for use iusurce). and assimilated it to the
natural yield or increase derived from organic
nature by classing it. with rent, among civil or
legal fruits ifmet us civiles). They did not limit

it to the loan of money exclusively: any generic

or 'fungible' things, like wheat, wine, or oil.

could he stipulated.

Aristotle speaks of it. hut condemns it as
vicious, holding that money is 'niiturally barren,'

and that to make it 'breed money' is preposterous
and a perversion of the end of its institution,

which, he declared, was to serve as a medium of

exchange and not for purposes of increase.

Through a misconstruction of the real intent and
purpo.se of the law of Closes, which was clearly
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a political and not a moral piuocpt, and follow-

iiij; the i-uiioiisly narrow philot-opliy of Aristotle

oirtliis subject, "tin- Clirislian CInircli and laynii-n

larly condemm-d the custom, and held any inter-

est to be usury and against good morals. Tlie

secular law in" Christian nation.s naturally fol-

lowed the ecclesiastical in those times, and the

taking of interest was forbidden in Kngland from

the reign of King Alfred in the' ninth (rntury to

the time of Henry VIII. The prohibition of in-

terest led. of course, to nuuiy evasions ; and to

one of the most ingenious and successful of these

the word 'interest' owes its modern technical

meaning. At Roman law. interest fijiiod acloris

iiilcrtst, the difference to the plaintiff) meant
damages. The Church itself did not deny that

one from whom money was wrongfully withheld

wa.s entitled to damages. Contract.s for (he re-

payment of money loaned were accordingly so

drawn as to insure a teclinical default on the

part of the borrower, and the damages to he paid

on default were stipulated in advance. The pro-

hibition of interest led also to the development

of new legal institutions like the cutiniiniKlila,

or silent partnership, in which payment for the

use of money took the form of a sliare of profits.

The prohibition of interest was generally re-

scinded by .secular legislation before or at the

close of the Middle .\ges-, in Germany, however,

not until 1.57". By the statute of ;!7 Henry \11I.,

eh. ix., in 1545, interest to the amount of 10 per

cent. [K-r annum was permitted. This was ao-

eomplished in a negative manner, by simply pro-

viding penalties for taking more than that

amount, thus giving only an indirect sanction to

taking it at all. liv statute of 12 .Anne 11., ch.

xvi..5 per cent, was fixed as themaximum amount
of interest which could l>o demanded. In the

United States the demand of interest on money
due has always been recogniz<'<l a.s just. How-
ever, the right to interest exists only by virtue

of such statutes or by agreement of parties, and

does not follow necessarily as a legal right from

the mere fact that one has another's money in his

possession, or owes him money by contract. For
example, in the absence of statute or agreement,
if .-K loans R $100 to lie paid on demand, A may
demand payment five years hence, but is not en-

titled to interest for that time. .\nd even under
such statutes interest does not begin to accrue

until mone>- is due and payable, because not <intil

that time is there an unjust detention from the

o«ner. Previous to the debt l)eeoming due, the

matter is. in cont<>mplation of law, regulated by
agreement of the parties.

The statutes in most jurisdictions provide that

interest shall be allowed at a fixed rate on all

sums when they become due. as on a debt for

goods sold and (lelivercd when the period of credit

has expired. It is not customary, however, to

exact interest in such cases unless the creditor

is forced to sue on his claim. In some States,

and in England, interest is allowed in certain tort

actions on the amount of the damages awarded
from the time the claim accrued, but this is not
the general rule.

A distinction is usually made between the rale

which will be allowed by law. usually called the

'legal rate.' where it is not agreed upon hy the

parties, or where allowed by operation of law, as

on a judgment, and the maximum rate which may
l>e stipulated for bv contract, sometimes known
as the conventional rate. For example, in Ohio

the statutes provide that ti per cent, shall be al-

lowed on all sums on which interest is chargeable

by ojieration of law. as on a judgment after its

entrj', and on sums due where no rate is agreed
upon by the parties, whereas H per cent, may be

legally- demanded if provided for by express con-

tract.

The following are the rates of interest fixed by
law in the States and Territories of the I'nited

States

:

HTATES AND TKBRITORIKB

Alubaiiia
Arizona
.\rkanaaH
CalKorniu
Colorado
(NnoiertlcUt
Ilcliiwaiv
Liistrii-t of ('ulunibla.
Florida
Oeoricla
Idaho
llUiiolB

Indiana
I*)wa
KnnRos
Keiituck.v
LoulHiniia
Miiliw
Mtirylaix)
M aHsiichiiHetta
MiehlKan
Minnt'Hota
MiusIsNippi
Missouri
Montana
.Ne-braHka
.Ni'viiila

New IlainpHlliro
New .IiTwy

,

New Mexico
New York

,

North Carollua
.North IJakota
Ohio
Oklahoina
Oregon
I'Miinsylviinla
Rhode Isiund
South rnroliiia
South Dakota
TenneswH*
Texas
Utah
Vermont
Virginia
Washlli^rton
W'est Vliitlnia
Wlsfonsin
Wyoming

I(ut«
Lfgal rat« allowed by
per ceut, contract

per cent.

8
any
lU
any

10
10
8
12

10
6
8

any
e

rtll.V

7

10

10
N

Vi
8

any
i;

6
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rate of interest is charged. In France the legal

rate is 5 per cent., but more may be demanded
by contract.

The usual nietliod of calculating interest is to

compute it on tlie principal sum originally due
for the period whicli has elapsed at the time of

computation, but by agreement compound interest

may be allowed; that is. the arrears of interest

for each year are added to the principal sum,
and interest for tlie fcjllowing jear is computed
on this accumulation, and so on, thus giving the
investor interest upon interest. It is customary
to compute interest in this manner upon deposits

in savings iiistitutions.

In popular usage, interest is the payment made
by a borrower for the use of a sum of wealth
for a definite |)eriod of time; it is expressed as the
ratio whicli that payment bears to the value of

the wealth loaned—the 'principal.' In economic
theory the term interest is used in a bro.ader

sense, and signifies the return for the use of capi-

tal, whether the employment of capital is made
directly by its owner or by another person to

whom it has been loaned. In the latter instance
it appears as a sum paid by the borrower over
and above the amount received in loan. It is

calculated at a cert«ain percentage of the capital

to be paid annually. Economists distinguish
from interest that part of the gross product
which is necessary to re])lace the original capital,

and the extra return to capital which appears in

enterprises involving risk of loss, as well as
chance gains and the abnormal return due to
superior management. The last three forms of

income are usually classed under the head of

profits (q.v.).

Loan or contract interest may be paid for
' wealth for immediate consumption as well as
for wealth which is employed as capital. In
the earlier stages of industrial development,
when little capital was used, loans normally
assumed the former character. Jloney was
loaned to those persons who were in temporary
distress, or to spendthrifts who desired to an-
ticipate future revenues. In either case the
repayment of the principal was a hardship, and
the additional payment of interest, usually cal-

culated at a high rate because of uncertainty of
repayment or because of the necessities of the
borrower, was peculiaily vexatious. For these
reasons the taking of interest was generally con-

demned by public sentiment, and frequently pe-

nalized by legislators. (See U.SVRY.) This was
the case in ancient and mediaeval nations ; and
much the same attitude survives in backward
comnmnities of the present day. With the de-

velopment of capitalistic production, the gain to

the borrower who invests the wealth borrowed
in productive enterprise became so obvious that
the opposition to int^-rest declined, and no longer
exists among business men.

In competitive industry there is a close con-
nection between loan interest and the return to
capital. It is obvious that the explanation of
loan interest lies in the fact that had the owner
of the capital employed it himself he could have
secured a return from its use. When he turns
it over to. some one else he foregoes this return
and must be compensated for it. It is immaterial
whether the lender would have used his capital in
productive enterprise or whether the borrower
does so. The fact that it might be so used estab-

lishes a claim for compensation. Such an explana-

tion does not make it clear why the owner of capi-
t;il secures a return for its use, but admitting
that in the present economic order he does so, it

explains why the borrower pays interest upon a
loan. It also serves to indicate certain limits
upon the rates of interest under normal circum-
stances. Lenders cannot demand more, nor can
borrowers expect to pay less than the return
normally expected from tlie employment of capi-
tal in productive industry.

Kxplanation of the phenomena of interest

must be sought in the laws which make it

possible for capital to produce a net return.
-V large number of theories have been advanced
to exjilain the existence of net return to capital.

(See Political Economy.) We may notice here
three theories which have attained the largest
following: (1) The abstinence theory, which re-

gards interest as a reward for the abstinence
which the capitalist exercises in employing his
wealth for productive purposes instead of con-
suming it unproductively ; (2) the produvticily
theory, which lays emphasis upon the fact that
capital represents an instrument which greatly
increases the elticiency of labor, and therefore
normally entitles its owner to a reward; and
(;i) the exploitation Xheory, which regards labor
as the sole source of wealth, the income known as
interest being merely a tribute to the capitalists
who hold a monopoly of the opportunities for
employment.

In recent economics a variety of the abstinence
theory has gained a large following under the
leadership of Professor Biihm-Bawcrk, who e.\-

plains interest as a result of the universal under-
valuation of future goods a.s compared with pres-
ent goods. The productivity theory finds its fore-

most champion in Prof. .J. B. Clark. In his
view, capital, as a limited agent capable of in-

creasing the output of industry, is productive in

the same sense in which labor is productive; and
the measure of this productivity is the loss to

industry which would result if the least impor-
tant portion of capital were withdrawn. In
explaining the laws which govern interest, Prof.

Alfred Marshall and his followers tike a posi-

tion midway between the productivity and ab-

stinence schools. The rate of interest depends
upon the relations between the demand and the
supply of capital. The demand for capital varies
with the opportunity for its productive employ-
ment; the supply varies with the readiness of

individuals to postpone consumption to a future
date. If productivity is liigh, the inducement to
save is correspondingly great ; and consequently
the supply of capital increases. With increase

in suiqily of capital, its productivity declines,

until no reason exists for further creation of

capital. The rate of interest, therefore, tends to

become fixed at the point where the productivity
of capital is just sufficient to compensate those
who save for the disadvantages which attend the
postponing of consumption, or 'waiting.'

Bii5i.Tooi!.\pnv. Bc'ihm-Bawerk. Capilal <inii In-

terest, translated by Smart (London, 1890);
id.. Positive Theory of Capital, translated by
Smart (London. 1891); JIarx. Capital, trans-

lated (London, 1SS7) : Clark. The Distribution of
AVeaJth (New York. 1809) ; ilarshall. Principles

of Economics (^d ed.. London, 1895). Consult
also the authorities referred to under Contbact;
UsiRY.
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INTEREST (in ps.vcliologj- ) • Employed in a
very « iilu scn^c, tlu' inlluciice wliicli ofjjcfts exert

over the attention. An unusual sound interests

us, and nt the same time attracts our attention.

In sueli u ease it is not correct to say tlml 'we at-

tend bccaimv we are interested,' if l)y this we mean
that the interest precedes the attention. In

strictness, we are inti'rested in a particular ob-

j«-t or line of thoupht only irhilc we are attend-

in;; to it. Interest is, then, one aspect of atten-

tion. It is the feeling aspect. To he interested

is to have ideas which 'feel.' Hence, an object

interests us when it alTects us pleasantly or un-

pleasantly; though it is more usual to include

oniony interesting objects only those which eausB
pleasurable feeling. This explains the fact that,

althou;;li attention and interest are, in part,

iilentical, interest serves to |)r()loiig llic stati' of

attention. If an impression alTects us pleasantly,

we tend to retain it in mind, it 'holds the at-

tention.' Tliis is true to the extent that the

greatest voluntary etrort to attend may result in

failure, unless an intrinsic interest springs up
with the state of attention.

The incentives to the arousal of interest are
the same as the conditions povernin^ attention

((|.v. ). The objective c<mditions include novelty,

intensity, duration, movement, and the 'vital'

importance of certain impressions (an animal is

fascinated by its enemies and its prey; a man is

interested in his kind I. The subjective condi-

tions of interest depend upon mental constitution

(q.v.). Tile "iMirn mechanician' is always inter-

ested in machinery and the professional man is

interested in whatever pertains to his profession.

Interest is most easily aroused where an object

has many relations to past experience ; i.e. where
it can be brought into contact with knowledge
already acquired. The reason is that the feelin<»

which is the essential part of interest is awak-
ened thniuKli the pnK'csses of assimilation and
throui.rh the mood of familiarity (q.v.). This
fact is of importance in education. The child

cannot learn things entirely new. but only such
things as extend and modify his present stock of

ideas and feelings. (See Appkhckptiox.) Never-
theless, a correct theory of education goes Ix-ypnd

that which is merely attractive as an excitant

of the child's interest. It is essential that he
learn to attend voluntarily, i.e. that he learn to

turn toward and fixate objects which do not at-

tract from the outset. Thus the man of science,

by virtue of his general 'scientific interest.' be-

comes absorbed in tbo.sc minutest details of natu-
ral phenomena which to the dilettante are dry
and uninteresting.

Consult: Stoiit. AnnJjitiral Psychology, vol. i.

(London. ISnO) ; Sully, //i/moii Mind, vol. iii.

(ib.. ian-2) : Ilr.ner, ]'s]/clioIo(jic (Vienna. 1897) :

Baldwin, Uniulhook of Psycholofiy, Frclinp and
^\'iH (New York. 1801); Adams, nnhartinn
I'syrholofiii A/iplirrl In Education (Boston. 1898).

INTERFERENCE (from interfere, from OF.
cntrcfcrir, to exchange blows, Fr. inlcrffrer, to
interfere, from Lat. inter, between -)- ferire. to
strike). In any medium capable of transmitting
waves, the effect at any point when (wo (rains of
waves are passing simultaneously is the sura of
the effects which each wave by itself would pro-

duce, provided that the amplitudes of the waves
are small compared with the wave-lengths; so

that the resultant motion is the combination of

the two waves. This is called 'interference.' The
interference of two trains of waves on the surface

of water is often seen. The ])henonn-non of

'beats' in acoustics (q.v.) is due to inlt-rli-rence.

Waves in all media, air, water, the ether, etc.,

can be made to interfere; and, eonverstdy, if

interference phenomena o<cur in connection with
any physical action, it is evident that this action

must be due to wave-motion.
One of the simplest cases of interference is

when two iilentical trains of waves are sent out
from two vibrating sources close together. At
any point whose distances from the two sources

differ by half a wavelength, by thni' half wave-
lengths, or by any odd numi)er of half wave-
lengths, the action of one train of waves is per-

manently neutralized by that of the other.

\Vhereas, at any point whose distances from the

two sources are equal, or dilTcr by a whole wave-
length, or by any numl«-r of wliolc wave-lenglhs,

the action is twice what it would be. due to either

train of waves by itself. Thus, let light of one
definite wave-length, i.e. of a definite color, e.g.

yellow, be passed through a narrow slit in an
opaque screen and fall upon a se<'ond opaque
screen in which there are two other narrow slits

parallel to the first and at equal distances from
it; if this pair of slits are close together, and
if the light from them falls upon a distant screen

of some kind, there will be bands of colored light

upon it. separated by ilark bands where llii> ac-

tion of the waves from oni' slit is neutralized by
that of the waves from the other. The device

of having the two slits illuminated by light com-
ing from the first slit is in order to secure two
identical sources of waves; for if (he sources

were to send out different waves, or waves with-

out any definite phase-relation, there could be no
permanent interference. In a perfectly similar

manner waves in the air produced by whistles

may be made to give 'interference bands' of

silence and sound. The distance apart of the

bands in any case evidently varies directly as

the wave-length of the trains of waves. See
Light.

Another case of interference is seen in the

beautiful colors of soap-bubbles, of thin films of

oil on water, etc. These colors are due to the fact

that when white light falls upon the thin trans-

parent film, some is rellected at the first surface

and of the light that enters the film some
is reflected at the second surface, and the rest

transmitted. There arc. of course, a series of

internal reflections: and looking at the film from
cither side the eye receives waves which have
passed over paths of different lengths. If (lie

difference in phase is such as to amount to half

a wavelength or any odd number of half wavi-

lengths of waves or any definite wave-length,

they will be absent from the light received by
the eye. But white light from which any train

of waves is absent will appear colored, having
the color complementary to that of the absent
waves.

IN'TERIM (Lat., in the meantime). The
name given to three attempts made in Germany
during the Reformation to draw up a formula
which might serve as a basis of agreement be-

tween Catholics and Protestants until (he points

of difference could be decided by a general co\m-

eil. The Rntishon Interim was the result of the

deliberations of a commission appointed during
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llie Diet of Eatisbon in 1541, of which Eek,

I'llug. unci Uropper were the Roman Catholic,

iuid Melanchthon, Bucer, and Pistoiius the

I'lotostant iiicnibt'is. On the greater number
of doctrinal points the commission found it

])ossible to agree on terms which might be deemed
consistent vvitli tlie views of both parties; but

as to the sacraments and the power of the

C'liurch, the dillVrences were irreconcilable. At
the next Diet at Augsburg in 154S, a new
interim at the command of the Emperor,
Charles V.. was prepared by Pllug, Helding
(Sidonius), and Agricola. It is called the Aiiys-

hiiiy Interim. In it the use of the cup by the

laity, the marriage of priests, and some other

niiiu)r things, were conceded to the Protestants;

but it met with very general opposition, par-

ticularly in the north of Germany, and was re-

vciUcd in l.'i.^'i. V-y the exertions of the Elector

Maurice of Saxony, a third interim, the Leip-iff

Inlcriiii. was adopted at the Diet of Leipzig,

December 22, 1548, which guarded the Protes-

tant creed, but admitted great part of the Roman
Catholic ceremonial, and recognized the power
of popes and bishops when not abused. It was
the work of Jrelanchthon. Bugenhagen, Cruciger,

Major, Eber. and Pfellinger. It proved no more
satisfactory than those which liad preceded it

and gave rise to the adiaphoristic controversy.

(See Adiapiiori.sts. ) Consult: Beutel, Uchcr
den Ursjinnifi des Augshiirger Inlcrim (Dresden,
1S,S8) ; Drutl'el, Briefe iind Acten zur Oeschichte
de-1 10. Jdhrluniderts (Munich. 1875).
INTERIOR, Depabtment of the. One of the

nine executive departments of the United States

Covernment, whose chiefs constitute the Presi-

dent's Cabinet. (See Cabinet.) It was organ-

ized in 1849. At its head is the Secretary of the

Interior, whose salary is $8000, and associated

with him are two Assistant Secretaries whose

salaries are $4500 and $4000 respectively. The
scope of tliis department is wide and diversified.

It has sujjcrvision of Indian affairs; of the pub-

lic lands, including mines; of pensions; of pat-

ents ; of the census, when directed by law ; of the

geological survey; of education; of the custody

and distribution of public documents; of rail-

roads which have received subsidies from the

I'nited States; of the Territories; of national

parks and reservations; o' some charitable and
penal institutions in the District of Columbia;
of the returns office in which are filed returns of

contracts made by the Secretary of War, the

Secretarv of the Navy, and the Secretary of the

Interior, and of some other miscellaneous busi-

ness. Most of the bureaus into which the de-

partment is divided are pi'esided over iiy commis-
sioners, appointed b.y the President by and with
the advice of the Senate; but the Secretary's
oflice is the great clearing house of the depart-

ment, and the various commissioners are subject
to file Secretary's directions in the performance
of their executive duties.

INTERIOR BALLISTICS. See Ballistics.

INTERJECTION (Lat. interjcetin. a throw-
ing between, from inferjicerc, to throw between,
from inter, between + jncere, to throw). One of

the parts of speech. (See Oramxiar.) Inter-

jections projier are merely emotive reflex move-
ments of the vocal organs, accompanied by voice,

as oiieh, O. r/rrh, jion. ei. and many of a like

nature. Sounds of this type are the most primi-
VOL. \.—i&.

live of all forms of speech, and are the only
sort of vocal language shared by man with other
animals. The present tendency of logicians is to

treat the interjection as the most primitive form
of judgment. The term interjection is often ap-
plied to vocatives and imperatives when they are
<'mi)loyed as isolated exclamations, as heavens,
the deuce, alas, C'luirles, stop, go on, and the
like. The vocative interjection may be a
representative of the single-membcred sentence
consisting of a subject only with no predicate.

This is not undisputed, however, for there cer-

tainly is in many cases, and may perhaps be in

all, an ellipsis of a predicate. The imperative
interjection .seems to be a predicate with an el-

lipsis of the subject. It is to be noted that though
interjections proper stand isolated and complete
in them.selves, both vocative and imperative in-

terjections are frequently elliptical, and. strictly

speaking, equivalents for sentences, and are not
real sentences as are the true interjections. Con-
sult: Delbriick, Grundfragen der Sprachfor-
schung (Strassburg, 1901); Wundt, iiprachge-

schichte und Hprachpsychologie (Leipzig, 1901).

INTERLAKEN, in'tor-la'kcn ('between the
lakes'). A summer resort of Switzerland, de-

lightfully situated on the left bank of the Aar,
in the Biideli, a plain between lakes Thun and
Brienz (Map: Switzerland, B 2). The name is

applied to the whole plain, which is from 5000
to 6000 feet above sea-level. Its mild climate

(averaging 48° F. ), dry air, and its magnificent
mountain scenery, which includes views of the
famous Bernese Alps, make Interlaken one of the

most popular resorts in the Alps. It is visited

annually by between 30,000 and 50.000 tourists.

The town proper consists of the villages of Aar-
miihle, Matten, and Unterseen. There are nu-
merous good hotels, restaurants, and a Kursaal
on the Hrmc\\eg—the principal avenue. The
chief building is that of the old monastery, found-

ed in 1130 and suppressed in 1528. It is now oc-

cupied by the Government offices and the hospital.

During the season Catholic, Anglican, American,
and Presbvterian services are held in its ancient

church. Population, in 1888, 2014; in 1900
( commune ) . 2002.

INTERLINEATIONS ( from ML. interlinearc.

to write between lines, from Lat. inter, between
+ lined, line). In a deed, will, or other legal

instrument, additions or corrections, w-ritten

either on the margin or between the lines. They
do not invalidate or cast suspicion \ipon the
instrument in which they appear, but there is a
presumption that they were inserted after its

execution, and that they are not to be taken
a;< a part thereof. This presumption may. how-
ever, be rebutted by evidence that they formed
a part of the original writing at the time of

its execution. See EvinEXCE.

INTERLTIDE ("An., intcrhiditim. from Lat.

intcrlndere. to play between, from inter, between
+ ludere, to play). In the drama, primarily a
short performance interposed between the parts

of a longer entertainment, as the play of Pyrn-

mus and Thishe in the Midsummer yighf'n

Ilream. The tenn was early used of dramatic
^loralities (q.v.). played in the inter\'als of

banquets and other Court festivities. During
the sixteentli century, however, interlude came to

be the specific name for a rude form of dramatic
representation which sprang from the Aforalities,
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and was, as it chuiii-eil, historically intermediate
between tho.se and true comedy. It differed

from tile former in that it.s dramdlis iicmumr
consisted not of abstractions of mciriil ipialilies,

but of real jK'rsons; it was shorter in dialoj^ie

and ;)f a merrier an<l more farcical nature. The
most noted author of such plays was John Hey-
wood (q.v. ), who flourished at the time of the

great controversy between the Roman Catholic

Church and the Reformed Church in England.

His Four l"s is an c.\cellcnt specimen of thi.s

pha.se of tlie drama. A Peddler, a Pardoner, a,

Palmer, and a Poticarj', eaeli tries to tell the

j^reate>t lie. At last the Palmer happens to

say that he never sav,' a woman out of temper;
wliercupon the others declare that his is the

greatest lie that can be told, and ijains for him
the victory. In music, an interlude is a short

melodious phrase played by an organist (gener-

ally extempore) l)etween the stanzas of a hymn:
also, any short instrumental selection played

between portions of the Church service. Consult:

Ward, riifiliih Dramatic Litrrntiirr, vol. i. (Lon-

don, 187:5) ; Collier. The Tlislun/ of Kntjlish

Dramatic I'octri/, vol. ii. (ib., 1S.31); Synionds,

Shabe^pcare's I'reilcceisors in llic Eni/lish

Drama (ib., 1S84) : Dodsley. Collection of Old
£fif//i.s/i I'lai/s. 4tli cil.. vol. i." ( ib.. 1874).

INTERMARRIAGE. The intennarria-re or

intercourse of near relatives has been universally

believed to entail degeneration upon the olT-

spring, and the act has been condemned and |)ro-

liibited. The physical deformity and mental de-

basement of the Cagots of the Pyrenees, of the

Marrons of .\uvergne, of the Sarrasins of

Dauphinc. of the Cretins of the Alps, and the

gradual deterioration of the shive population of

America, have been attributed to consanguineous

alliances. More recently, the same opinion has

been supported by the history of deaf-mutism and
of idiocy. Of 2.'!:> deaf and dumb children whose
parentage could be traced. 70. or nearly 30 per

cent., wre the ofTspring of the intermarriage of

blood-relations. But in opposition to, and ap-

parently destructive of such an hypothesis, may
be adduced the unimpaired condition and sym-
metry of the .Tews, of the -small Mohammedan
communities in India, of the isolated tribes in

North .America, among whom the repented inter-

marriage of near relatives is compul.sory. More-
over, thi.s opinion does not hold in the analogous
ca.ses among the inferior animals. (See Breeds
AND Breeding.) Darwin states that the first

and fundamental law of heredity is that every
attribute of the parents tends to be inherited

by the offspring. Opposing influences counteract

the tendency. If two brothers inherit strongly

the characters of one of their parents, and if

each transmits these characters strongly to his

children, the cousins thus produced will have
not only a close relationship of blood, but a close

similarity of physiological characters, and if they

marry, their offspring will be likely to be imper-

fect (Mereier). Insanity follows consanguineous

marriages whcr" the contracting parties inherit

the same tendencies of a neurotic nature. If one
of two brothers shows a reversion to a maternal
ancestor, and the other inherits the father's char-

acter strongly, the first cousins springing from
such brothers will have considerable physiological

dissimilarity, and if these cousins marry their

offspring are likely to l)e well developed. See
CoNSAXOriXITY.

INTERMEDIATE STATE. the condition
of the disembodied s|)irit Irom the hour of death
till the geiH'ral resurre<lion. Kefercnces to this

condition in the Bible are few an<l vague, and in

the ab.sence of delinite infi>rmation several tlieu-

ries liave been elaborated. (I) Probably the

most popular view is that the souls of the right-

eous pass to heaven and those of the wickeil tu

condemnati<m immediately upon death. Pas-

sages like Luke x.\iii. 43, xvi, 22-23, are held to

favor this view, (2) A second theory is that

the intermediate state is one of sh'cp or uncon-
sciousness. This was taught as early as the mid-
dle of the third century by cerl;iin .\rabians

called Thnetopsycliites, and coiiibiiticl by Origcii.

It Wiis disapproved by the I'liivi^rsity ol I'aris in

1240, ami by Benedict XI 1. in 13(i(i. It was re-

vived by certain Swiss .\n;ibaplisls and opposed
by Calvin. It has been held by a few in later

times, most notably by Archbishop Whately. (3)

It is held that an intermediate i)lace is provided

wlu'rein the souls of the dead exist until the day
of resurrection. The most delinite furin of this

view is the Roman Catholic iloctrine of jiurga-

lory. The Church only l:iys ilowii us ilc fittc that

there is a place of piirilication for ilcjiarted souls,

and that the souls detaineil tlierein are aided by
the prayers and masses offered by the faithful on
earth (Council of Trent, sess. vi., xxii., xxv.).

The doctrine of pnrilication after death for those

wlio die in (Jod's favor but not yet sulliciciitly

free from imperfections to enter His presence, is

sup])ortcd by reference to such passages of the

Xew Testament as Malt. xii. 32, I, Cor. iii.

11-1."), M;ift. v. 2'), as well as by a continuous

tradition, of which Tertullian speaks at the end
of the second century as already old, and of

which the custom of praying for the dead, uni-

versal in the early Church, is good evidence. The
doctrine is also helil to satisfy the demands of

conuiion reason, since it is dillicull to im:igini'

jieople of ordinary mixed ehanicters, neither very

goiKl nor very bad, passing immediately into a

state of perfect beatitude or being condenmed to

uneniling [)unishnient. As to whether purgatory

is a definite' place, and as to the method of purl

fication employed, nothing has been defined; it

is clearly understood, however, tliat no matter

what are the pains incident to the purifying

process, the souls undergoing it do so willingly

and gladly, since they know that each moment
brings them nearer to the goal of their desire,

union with Ood.

Modern theology is deeply interested in the

hist-ory of the doctrine of a purilicali(a) by fire.

It is generally granted tliat its e:irliest a|>pe:ir-

ance is in tlie P<'rsian idea of a jiurifying conflag-

ration preceding the final victory of Ahura Maz-

da, by which everything that is impure will l>i'

consumed. There is evidence that this doctrine

passed from the Persians to the .Tews and Chris

tians. The Sihylline Oraclrs show how widely

the conception of an ordeal by fire through which

the good would pass unscathed was accepted in

Christian as well as .Tewish circles in the second

century a.d. This, however, is only one root of

the doctrine of a purgatory. Another was the

anxiety about those who hail died before the

appearance of the Messiah and His kingdom.

Tews pravcd for them: Christians were baptized

for them" (T. Cor. xv. 20) : Christ Himself was

supposed to have gone to Hades after His death

to preach the gospel to some of them (I. Peter
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iii. 19, 20; iv. G). While the Gnostic reaction
eliminated the notion of a sudden conflagration
of the world, it empliasizcd the impurity of mat-
ter and the gradual purgation of tlie soul, and
thus paved the way for a general acceptance of
the doctrine as found in the Alexandrian fathers.
Consult: Coleridge, Prisoners of the King (Lon-
don, 1878) ; .Jungmann, Dc Xorissimis (Regens-
burg, 1871) ; Bautz, Das Ferjfeuer (Mainz, 1883) ;

and see Hades; Heaven; Hell: Immortality;
.JlDGMENT, Fi.VAL; RE-SUKRECTIOX ; IxdULGEXCES

;

Pkobatiox After Death.
INTEKMEZZO, In'ter-med'z6 (It., interlude).

In larger instrumental works, a short movement
in slow tempo in.serted between two main move-

- ments. It generally takes the place of the slow
movement if the composer does not wish to write
a full andante or adagio, as in Beethoven's
Sonata op. 53. In Schumann's Concerto in A
minor the intermezzo is sufficiently extended to
be considered the legitimate slow movement of
the work. Sometimes an entirely separate and in-

dependent composition bears the title intermezzo.
In the old suite any extra movements added to
the four ooligatory ones (allemande. courante,
larabande, gigue), and always inserted between
the third and fourth are called intermezzi. The
intermezzos originally were short musical inter-

ludes or entr'actes which it was customary in
Italy to perform between the acts of a tragedy.
When the opera seria begin to flourish in the
seventeenth century, intermezzos treating some
mythological subject were performed between the
acts. Originally the different intermezzos had
no connection one with the other. But gradu-
ally the intermezzo became a secondary plot. For
the sake of variety it always treated a
comic subject, so that a performance of an
opera seria consistec" alternately of a serious act
of the opera itselt and a comic act of the in-

termezzo. The next step was the emancipation
of the intermezzo into a separate art form,
the opera biiffa. Its place in the opera seria
was then taken by the ballet

(
q.v. ) . The

intermezzos in the spoken drama of to-day are
purely instrumental. Two famous examples of
intermezzos written for dramas are the music to
Goethe's Egmont by Beethoven, and the music
to Shakespeare's Midsummer Sight's Dream by
Mendelssohn.

INTERMITTENT FEVER. A form of fever
in which the rise of temperature above the nor-
mal (08.4° F.) is not constant, but in which
there is a defervescence, or fall of temperature
to the normal point, at internals, to be followed
by successive rise to an abnormal point. The
interval or intermission may be a few hours
long (as in the double quotidian type of malarial
fever), or it may be two days long (as in the
quartan type of malarial fever). The intermit-
tent form of fever occurs in abscess of the liver,

in chronic obstruction of bile-passages by gall-

stones, in Hodgkin's disease, in pyaemia, in pye-
litis, in septiciemia, in secondary syphilis, in
tuberculosis, and in some forms of malarial
fever. The term, however, has been principally
and popularly used to denote the ordinary tertian
type of malarial fever, as a synonym of 'chills

and fever,' and replacing the old term 'ague.' See
Malaria.

INTERNAL REVENUE SYSTEM. The
revenue derived by the United States Government
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from taxation other than that of imports is com-
monly designated as internal revenue. In its
widest sense the term includes the direct taxes
levied in accordance with the constitutional rule
of apportionment according to population, in
1708, during the War of 1812, and in 1801. But as
tlie coastitutional rule noted differentiates such
direct taxes widely from all other forms of in-
ternal taxation, we may properly exclude them
from the discussion of the internal revenue.

Internal ta.xation did not acquire a permanent
place in our fiscal system until 18G2. though the
nation had. in 1794. 1800. and 1813 17, gained
some experience in this form of taxation. This
earlier experience was not without value to the
financiers of the Civil War, and may be briefly
examined here.

Soon after the inception of the national govern-
ment, the revenues proved to l)e inadequate. The
fiscal policy of Hamilton had not sought to evade
the responsibilities which the creation of a na-
tional government imposed, and the burden of
Slate debts created in the common struggle for
independence was assumed by the nation. The
debt charges assumed in this manner were con-
siderable, and the customs revenues insuflicient
to discharge them. As early as March, 1790. the
Secretary of the Treasury proposed that excise
taxes be laid upon snuff and tobacco, carriages,
sales at auction, stamps, and on wines and dis-
tilled spirits. Alcoholic beverages were subjected
to a moderate tax by an act of ilarch 3, 1791.
Liquors produced from foreign materials were
taxed at rates ranging from 11 to 30 cents a
gallon, and those produced from domestic mate-
rials at rates ranging from 9 to 25 cents. The
act was very unpopular, and gave rise to much
opposition, which interfered greatly with its
operation, increasing the costs of collection and
diminishing the returns. Xowhere was this op-
position stronger than in western Pennsylva-
nia, where, in 1794, a disi)lay of military "force
was necessary to put down the uprising known
as the Wliisky Insurrection (q.v.). Despite
the falling off in receipts, due to this opposi-
tion, the revenues could not be dispensed with,
and further taxation became imperative. In
June. 1794. carriages, sales at auction, snuflf,

sugar, and tobacco were made ta.xable, and
licenses were required for the sale of wines and
liquors. Taxes on legal instnunents were im-
posed in 1797. These measures were enacted in
the face of vigorous opposition. As to the car-
riage tax in particular, the constitutional objec-
tion was raised that it was a direct tax and not
levied in the manner prescribed, and when this
failed to impress Congress, the matter was car-
ried to the courts. "The Supreme Court of the
United States, in Hylton is. the United States,
upheld the act, and in effect declared that land
and capitation taxes were the only direct taxes
in the constitutional sense. The opposition to
this form of taxation was due to the fear that
thereby the Federal Government would gain
increased power, and we may well surmise that
Hamilton's advocacy of these measures was in
part influenced by the desire to assert as soon as
possible all the power which he believed to reside
constitutionally in the Federal Government.
With the rise of the Democratic Party to power

in 1801 all forms of internal taxation were aban-
doned. Party principles were opposed to them,
and the treasury did not need them. Revenues
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from custoius amply supplied all iicptls niul pcr-

niittpd a considerable reduetiun in tlic public

Uobt.

Wlicn the War of 1812 broke out there was
nl first no thoufrht that any additional rovcnucs

would be needed for current expenses, and it was
believed that the costs of the war could be met
by loans. Both public revenue and public credit

were impaired by such a policy. In 1.S1.3 it

became necessary to .seek new sources of revenue,

and. by acts of July 24 and August 2. 181.1. those

tuxes which had proved most advantnfjeous before

the opening of the centurj- were reimposed.

Duties on carriages, on sugar refined in the

I'nited States, license taxes on the disfillers of

spirituous liquors, and on retailers of wines and
spirits, with stamp duties on legal instruments,

etc., and taxes upon sales at auction, reap])earcd.

These taxes were, however, designated as tempo-
rary, and the pledge was made that they should
be repealed within a year from the close of hos-

tilities. ,\s it took some time to create the

machinery for the collection of these taxes, the

actual returns were .slow in coming in. Before

any ap))reciable revenue had been derived from
this source (.?l.(i(>2.084 being collected in 1814),

rates were increased in December, 1814. and new
taxes were imposed in .lanuarj-. ISLi. Tliey

embraced pig-iron, iron castings, bar and rolled

iron, nails, candles, paju'r, leather, ))laying-eards,

vellum, hats, umbrellas, saddles, bridles, boots,

shoes, beer, ale. tobacco, cigars, and snufT.

For the actu:>l conduct of the war these taxes

came too late to be available, but in the settling

up of accounts they proved of great assistance.

The Secretary of the Treasury was unwilling to

part with them wholly, and advocated the reten-

tion of a part of the excise system, in order to

meet any emergency which might arise. Con-
gress, however, by net of December 23, 1817, abol-

ished these taxes, and no further resort was had
to internal taxation until the Civil War.
When the great struggle opened it was gen-

erally believed that the war would soon Iv termi-

nated, and that the expenses of the contest could

he entirely provided by loans. As in 1812, there

was a delay in the creation of new sources of

revenue. A direct U\x of $20,000,000 was levied

on the States by act of .August .5. 18C1. but it was
not until .July 1. 18f>2. that an act Avas passed to

raise any considerable revenue from internal

taxation. The law embraced almost every con-

ceivable object of taxation. There were taxes

on liquors of all kinds, license taxes upon mer-
chants, taxes on all manufactured articles, on
auction sales, carriages, yachts, billiard-tables,

plate, the gross receipts of railroads and other

transportation companies, on the dividends of

banks, trust, savings and insurance companies,

on advertising, on incomes over $000. on le<r!icies.

and stamp taxes upon hills of exchange and other

mercantile papers. It took some time to establish

the m:ichiner\- necess:iry to the proper adminis-

tration of this system of taxation : it produced
in the fiscal year 181.3 only .«37.fi40,7S7. though
its advocates had anticipated a revenue of .*100.-

000.000. Tn the following fiscal year these tJixes

produced $100,000,000, without any change in

rates. The demand for increased revenue led.

June 30, 18fi4. to increased rates. Xew objects

of taxation were discovered, and rates were con-

siderably increased upon articles already taxed.

On manufactured products generally the rate

INTERNAL REVENUE SYSTEM.

changed from 3 to 5 per cent., while on specific

articles it was doubled. (Jn liquors rates rose
from 00 cents per g:illon, under the law of March
7, 1804, to .fl.oO and $2, while the niaxinuim rale

on tobacco rose from ifMiO per thousand to .$40

jicr thousand, the latter rate applying to cigars
valued at ijilo per thousand. The revenue rose in

the fiscal year IStlo to .$20a,000,000, but it was
not in those articles which were so extrava;;antly
taxed that the increased revenue was mo«t cun-
s|)iiuous. Indeed, the product of the tax on dis-

tilled li(piors fell from $30.32!),I4!) to $18,731,-

422, while that of the tobacco taxes rose only
from $8,592,098 to $11,401,373. A further in-

crease of rates was made by an act of March 3,

ISG5, and the fiscal year 1800 with revenues of,
$,309,22ti.S13 showed the high-water mark of in-

ternal revenue receipts.

The increase of revenue resulting from these
several acts was rapid, and the aimual deficit

grew relatively smaller, as com|>ared with reve-

nues, allhougli it increased absolutely as the war
))rogressed. Kven more important, perhaps, thai!

the actual revenue received was the improvement
in public credit, which resulted from tliese

serious efforts to place the revenues on a sound
basis. The last act, while raising rates, contem-
plated their speedy reduction, and provided for

the a|)pointment of a revenue conunissioner
charged with the duty of studying the wliole

revenue system and proposing suitable modifica-

tions. Extraordinary military expenditures were
no longer required, hut the general scale of na-

tional ex|K'nditure was vastly greater than before

the war. The abolition of internal-revenue taxa-
tion was not thought of, hut a reduction of the
burden and the'rcmoval of some of tlie more vexa-

tious taxes was generally demanded. By a serii-

of acts in the years 1800, 1807, and 1808 many
taxes were abolished, and rates on manv others

diminished. It was estimated that $U1(';,000.000

would be taken fron. the reveinie, but the actual

diminution was less than $1,2.50,000. The greater

productivity of moderate rates was amply dem-
onstrated. In the case of distilled spirits a rale of

50 cents a gallon, enacted .Tulv 20, 1808, produced
in the fiscal year 1870 a revenue of $55,000,094.

while the maximum levcnue under the .$2 rate in

1807 had been $33,542,951.

In 1870 taxes still remained on spirits, to-

bacco, fermented liquors, gross receipts, licenses,

incomes, legacies, successions, gas, stamps, and
some few other articles. The income tax, which
in 1870 had produced $37,775,873, was aban-

doned in 1872. Few changes have since been

made. The tax on spirits was raised to 90 cents

in 1875, but elsewhere, especially on tobacco,

there was a reduction of rates, and all stamp taxes

ceased in 1883. While ultra-protectionists like

William D. Kelly urged tlie abolition of all in-

fernal taxes, this ]>lan did not secure any large

following, the sentiment in favor of taxing liquor

and tobacco, the main supports of the internal

revenue, being well-nigh iiniversal. The experi-

ence of recent years has. moreover, firmly demon-

strated in the minds of the people that such taxa-

tion of the internal resources of the nation is an
indispensable element in any revenue system,

since it is capable of adjusting itself to the needs

of a sudden emergency.

Xo essential changes were made in the system

of internal taxes till 1894, when the Tariff Act of

August 28th sought to compensate for the pros-
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pcctive falling off in customs duties by raising

the tax on distilled spirits from 00 cents per

gallon to $1.10 per gallon, and by imposing a
tax upon incomes. Tlie Supreme Court of the

United States decided the income tax established

by the law to be unconstitutional (see Income
Tax), while the increased rate on spirits did not

pievent a dimiiuition of revenue from that source.

When, in 18!)8, war was declared against Spain,

internal taxation was chiefly relied u]ion to meet
the increased expenditures. In framing the V\'ar

Kevenue Act of 1 898 there was ample experience

to draw upon, and that measure shows a judi-

cious use of ihe ta.xing power. Tlie act, which
went into effect on July 1, 1898, provided an in-

ciease of rates upon some articles and reestab-

li.'hed some of the taxes which the experience of

1SG2 and 1870 had demonstrated to be most pro-

ductive. It imposed a special tax on bankers,
brokers, proprietors of theatres, circuses, and
other entertainment enter])rises, tobacco dealers

and manufacturers. It left untouched the rates

on distilled spirits. On fermented liquors and
also on toI)acco and snuff the rates were doubled,
while on cigars and cigarettes, previously heavily

taxed, they were slightly increased. An impor-

tant feature of the law was the imposition of

stamp taxes upon mercantile papers of all kinds
and upon proprietary articles (patent medicines)
and wines. Tlie revenue receipts under the law
as amended are shown in the following table,

which gives for comparison the years 1897 and
1S98:

Fiscal year Internal revenue
ending: receipts

June 30, 1897 S11G,619.5M.47
June 30, 1898 no.SC6,819.36
June 30, 1899 273,484.573,44
.June .30, 1900 •29,'i,.316,107.57

June 30, 1901 306.871,669.42

A comparison of receipts in 1897 and 1899 \vill

show the effect of the new law, and will also

reflect the increasing prosperity of the country,

a? show^l in the larger returns of 1898 in the fore-

going table, without change of rates:

Fiscal Tear Ending Jdne 30

Sjiirits

Tobacc-d
Ferniented liquors..
Special taxes
Lepncies
Stamps
Miscellaneous

1897

$82,008,542.92
30.710.297.42
32,472,162.07

1,628,691,06

$146,819,693.47

1899

$99,283,.i34,16
.'52,493.207.64

08.644,658. 4,')

4,921.,593.21

1.23,5,4:!5,26

43,837,816.66
:!, 068.426.07

$273,484,571,44

Willi tlie return of peace the demand for a
reduction of revenue became general. Bv a law
of Mareli 2. 1901. takim; effect July 1, 1901. con-
sideralile reductions were made, the tax on fer-

mented lifpiors being reduced from $2 per barrel

to .$1,00, the maxinuim cigar tax going back to

what it was before the war,- while all stamp taxes
on proprietary articles and the most troublesome
tuxes on business papers, such as bills of lading,
express receipts, certifieates of various kinds,
insurance contracts, mortgages, bank cheeks, and
telegi'ams. were repealed. A further act of Afarch
2, 1902, which went into effect .Tiily 1, 1902. re-

moved the last vestii;es of the war taxes, old rates
beinc restored and the remaininsr new taxes being
abolished. Consult Howe, Taxation in Ihr Unitpd
States Under the Internal Revenue System 1191-

lS9r, (Xew York, 189G). See Fikasce; Tax
A XI) Taxation; Income Tax.

INTERNATIONAL AFRICAN ASSOCIA-
TION. See Afuican International A.s.socia-

TION.

INTERNATIONAL COPYRIGHT. See
CoPYlilGIIT.

INTERNATIONAL DATE-LINE. An ir-

regular line drawn .somewhat arbitrarily on tlie

map of (he I'acific Ocean, near the 180" meridiaa
of longitude. It marlcs the place where iiasiga-

tors 'change their date' on the trans-Pacific voy-
age. The following is a brief ex])lanation of the
cause of this change of date. When a person
travels westward, he lengthens his day by one hour
for ever}- 15 degrees, since he moves along with
the motion of the sun; by going westward entirely

round tlie earth, lengthening each day by a cer-

tain amount, four minutes for every terrestrial

degree he travels, he will have lost one daj' at
the arrival at the starting-point. The second of
a month, for example, is to him the first; Monday
is Sunday, according to his reckoning. This is

obvious, since by going round the earth from east
to west he has, in respect to himself, diminished
by one the number of revolutions made by the
earth during this time. Going round the earth
eastward the reverse takes place, and a person
gains one day, since he makes one more revolution
than the earth does. Thus two persons, having
started from the same place and traveled round
the earth in opposite directions, when they meet
at their place of starting, will differ from each
other two days in their reckoning. Thus it be-

comes necessary to have a date-lini; somewhere on
the earth's surface, since it is impossible that the
reckoning of days should go unbroken round
the earth. Any meridian might do. theoretically,

for this purpose, but for two important practical

reasons the 180° meridian of loni;itude has been
chosen for the international date-line. These two
reasons are: (1) that it lies nearly in the mid-
dle of the Pacific Ocean, and thus far away from
civilization; (2) it is exactly twelve hours from
Greenwicli, which is, however, of minor im-
portance. Thus the theoretical date-line coin-

cides with the ISO" meridian; but for reasons of

convenience an arbitrary irregular line has been
adopted in its place. This line is shown on the
accompanying map; it has the advantage that no
change occurs between important neighboring
islands.

Since the line is an arbitrary one. we might
expect cartographic authorities to differ con-

siderably in its delineation ; and this is. in fact,

the case. Indeed, to have such a line drawn with
perfectly definite authority, it would be neces-

sary for the principal nations to have the line de-
termined by a joint commission, and then tO'

adopt the cninmission's recommendations by inter-

national agreement or treaty. But this has never
been done, and so in one sense it may be said

there is no intrrnational date-line. The term
has, however, come into general use, and may
well be employed pending such governmental
action. The matter mi,jrht be dealt with very
appropriately if there should ever be another
Prime Meridian Conference (q,v,). But in the
absence of international agreement, it is possible

at least to mark out the line as it is actually
used in the Pacific islands. For this purpo.se it

is merely necessary to find out, by correspondence
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witli al! tlie various settlements, whether the diite

in public use is the .\nierioan or .\sialic' one.

Corrc.s|)unil('nce of this kind has been carried on
by Prof. (jcor<;e Davidson, of the I iiivorsily of

California, and formerly of the United States
Coast and Geodetic ."Purvey. His results have
been published by the l"nit<'d States tioveriinu-Mt,

and form the basis of the aceompanyiiif; map.
which presents unquestionably the most autliori-

tative ilateline so far placed at our disposal. The
principal chnnjic from other recent authorities
transfers Morell Island to the cast of the line.

'1 he chanfje of the Sanioaii Islands from west to

east was made i)y order of Kinj; .Malictoa in

1802. See .Xntii'ode.s ; TI^^E. STANnARi).

INTERNATIONALE. ..r INTERNATION-
AL WORKINGMENS ASSOCIATION. \n
attempt lo unite workinfinien of all nations into
an orfiani/.alion wliiili slioulil have for its jjur-

pose the i)rolection. the coo|M"ration, and the com-
plete emancipation of the workinf; classes. It

was an international movement in harmony with
the firowini; fcelin;; of solidarity and common
interests which was ccntralizinjr the national
luiions durinj; the latti-r half of the ninitccntli

century. The founding' of the Internal ional

Association of W'orkin^nu'n was occasioned liy a
visit of Kreneh workinf^nieii to the Internatioiuil

E.\hibit in London in 18(12. They came in con-

tact with F^iij^lish trade unionists, reeojinized

their conunon interests, and as a result a meeting
of workinttmcn of all nations was held in London,
SeptendM-r 28, IStU. A provisional committee
was appointed to draw uj) a constitution, which
was drafted by .Mar.\ after Mazzini's ideas had
failed to meet with approval. A peneral council

with hcadipuirlers in London was appointed.
Sixty dclcjiates were present at the tirst congress

in Geneva, in Septend>cr, IHtiti, where an eight-

hour day was ap|)roved, and a system of educa-
tion discussed. At Lausanne in 1807 socialistic

principles were first adopted, with the result that
its Knglisli adherents, whose ideal was trade
unionism, withdrew fnjni the movement. At the

third and most important confn-ess at Brussels

in I8(i8 the congress announced itself opjiosed to

var, advocated a general strike, in case of war,
and declared itself in favor of State ownership
of mines, land, and transportation facilities.

Hakunin and other anarchists joined the fourth

congress at Basel in 1800. In that year the
Social Democratic Party was founded in Ger-
many, representing in politics the principles of

the International. The Franco- Prussian War
jirevented the meeting of the fifth congress at
Paris. In 1872 at The Hague congress the an
nrchists were expelled, and the general council

removed to Xew York. A last congiess, repre-

.senting chiefly the anarchistic wing of the party,

was held at Geneva in 187.1, For some years this

faction carried on a fiery agitation in the south

of Europe, but with the death of Bakunin in

187fi it disintegrated, its members becoming the

anarchistic eonununisis of to-day. The Mar.xist

wing developed in other countries, as well as

in Germany, into Social Democratic parties.

Branches of both factions were formed in the

United States, but were never firmly established.

In the .American movement the anarchistic fac-

tion showed the greater strength. This faction

broke up into two rival associations, the Interna-

tional Working People's Association and the

lnternation.il Workmen's Association, the latter

representing the more radical i)rinciples. While
it e.vistcd the International aidcil strikes of

bronze-workers in Paris (lS(i7) and builders in

(ieneva (I8(!8), and helped I'nglish trade uniim-
ists by prevcniing the importation of cheap labor.

A nuud>er of journals in dilferent countries were
devoted to its cause.

Cimsult: Kirkup, llintor;/ of Soriiilisin (Lon-
don, I8!)2); lUu', Coii/( i/i/iorari/ Soriiiliiim (2d
cd.. New York, 1!M)I ) ; Kly, Labor Murcmcnl in

AiiDTiva (New York, I88t)").

INTERNATIONAL EPISODE, A.N. A
novel by ll(Mr.\ .iaiiics (I-S78). U tells of a
Iriji ti) \nitri(a by two Knglishmcn. one a lord,

during which they meet some charming .Vna'rican

women. They in turn visit Knglaml. the acipniin-

tance proceeds to courtship, hut the Boston girl

refuses his lordship, after a glimpse of the power
of family iritlucTicc.

INTERNATIONAL INSTITUTE OF SO-
CIOLOGY iFr. Inatiliit hilciimliunal de fe'o-

ciuloi/ic). A French .scientific .society founded in

July, 1803. The membership is small, about
twenty, and almost entirely confined to Europe,
Congresses are held from time lo time for the dis-

cussion of sociological topics.

INTERNATIONAL LAW, To ;idopl Ben-
thani's tciniiiiolrigy instead of the cddcr and ,slill

conunon expression, 'Law of Nations,' 'Interna-

tional Law' is the collection of rules, whether
based upon custom, convention, or coitunon con-

sent, which are acknowledged and accepted as

binding modern civilized and independent nations
in their uuitnal dealings.

The question whether these rules are law in the
abstract and technical .sense of the word is pure-

ly academic and has little practical importance;
for in England and in the United ."stalf's interna-

ti(mal law is regarded as part of the conunon
and nuuiicipal laws of the res|i«'clive (•ountries.

l.iuds Talbot and .Mansfield exprcvsslv so held

(Tri.pict in. Bath, 17tl4, .'5 Bur. U7S): Black-
stone in his Commentaries published a year later

laid down the doctrine in unmistakable terms:
"The law of nations ... is here adopted
to its full extent by the common law and is

held to be a part of the law of the laml:' the

Constitution of the United States acknowledged
it in giving Congress powiT to punish "olTcnscs

against the law of nations;" for nations ]>un-

ish violations of domestic, not of foreign law, and
the Supreme Court has held in a ease arising

out of the recent Spanish-.\merican War that the

law of nations is nothing more nor less than a

branch of our municipal law: "Internalinnnl
law is i)art of our law. and must be ascertained
and administered by the courts of justice of :ip

propriale jurisdiction, as often as questions of

right depending upon it arc duly ])rcsented for

their (h'termination. For this purpose, where
there is no treaty, and no controlling executive
or legislative act or judicial decision, resort must
be had to the customs and usages of civilized na-

tions; and, as evidence of these, to the works
of jurists and commentjitors, who, by years of

labor, research, and experience, have made them-
selves peculiarly well acquainted with (he sub-

jects of which they treat. Such works are re-

sorted to by judicial tribunals, not for the specu-

lations of their authors concerning what the law
ought to he, but for trustworthy evidence of what
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the law really is." (Paq.uette Habana, 1899,

175 U. S. «77.)

It would appear, therefore, that as far as the

United States is concerned, international law
rests upon the following bases : ( 1 ) treaties

;

(2) acts of the executive in international mat-
ters; (3) acts of Congress

; (4) judicial decisions

of American and prize courts; (5) customs and
usages of civilized nations. Text-books are not
law per sc, but evidence of the law, so that Lord
Salisbury's sarcasm— "International law . . .

depends generally on the j^rejudices of the writers

of text-books"—loses much of its point in this

countrj'. The prejudices of the writers should
be discarded, but their texts cannot be over-

looked.

Hugo Grotius ( 1383-1645 ) , in his De Jure Belli

tic I'dcis Libri Trcs (1625), is the father of the
science of international law in the same way,
and in a larger sense than Adam Smith, by
his Wealth of Nations (1776), is the creator of
the modern science of political economy. The jus
Jeciale of the earlier Roman law. vesrulating the

formal intercourse between Rome and other na-

tions, might have produced a system of inter-

national law if Rome had not made one nation
of the world. But as ilr. Robertson well says:

'"Positive international law does not in fact

come into existence until the era of Grotius, al-

though usages of international intercourse nmst
at all times have existed." Among the most
famous followers of Grotius are Putl'endorf

(1632-94): Wolf (1679-1754); Vattel (1714-

67); and the Dutch jurist Bynkershoek (1673-

1743), whose authority is second only to that of

Grotius. In America the most illustrious names
arc Kent (1763-1847); Wheaton (1785-1848);
llalleck (1817-721: Woolsey (1801-89); Dana
I 1815-82), whose notes to \Vheaton"s classic "Ele-

ments of International Law' are invaluable;
Wharton ( 1820-99) ; and Moore (1861—). (For
the writers on international law and a criticism

of their work, see Rivier's sketch in Holtzen-
(lorfT's Ilandbiich drs VulkeiTechts, French trans..

vol. i.. pp. 351-494.) To these illustrious names
should be added those of the judges Sir I.eoline

Jenkins (1623-85) and Lord Stowell (1745-1836)
in Kngland. Marshall (1755-1835) and Story
(1779-1845) in the United States.

ISTERNATIOXAL LaW IX TiME OF PEACE. The
subjects or persons of international law are inde-

])endent sovereign States or nations. The com-
munity constituting such State is (1) perma-
nently established for a political end; (2) it is

|i(issessed of a defined territory; (3) it is inde-

pendent of external control. If one or more of

these elements be lacking, the political community
i'i not a State in the sense of international law.

The l"nited States, i.e. the L'nion, is sovereign;

the individual States are unknown to the law of

nations. When these requirements are present,

we have a State the existence of which is proved
like other questions of fact. Individuals choose

their associates, and States likewise determine
whether and when they wish to maintain rela-

tions with a newcomer. A failure to recognize

the existence of a State having a rightful claim

thereto would be an unfriendly act. but as the
recognizing State is sovereign, recognition de-

pends upon its will. It is therefore a political,

not a judicial question. A revolted colony may
have all the requirements except the element of

permanency. A hasty recognition of its inde-

pendence—France's recognition of the United
States in 1778, for instance—helps to create the
independence it professes to recognize. Such
conduct is unfriendly in the extreme, and Great
Britain not unjustly replied with war.
The form of government is immaterial. The

Papal States (before 1870), the Empire of Rus-
sia, the Kingdom of Great Britain, the Republic
of the United States, have an equal claim to
recognition. The State is the corporation, and
if the three essentials of statehood exist it does
not matter who happens to be the chairman or
public representative. Internal changes are like-

wise immaterial.
Publicists enter into minute classifications of

States, but the matter is of little moment; a
State is independent or it is not. If independ-
ent of external control, it is, internationally
speaking, a sovereign State; if not independent
of foreign control, it is internationally a cipher,

and nations negotiate with the controlling power.
Xeutralized States (Switzerland, 1815; Belgium,
1831; Luxemburg, 1867) have, in the interests

of European i>eace, engaged not to wage ofl"ensivc

WAV, and their independence is guaranteed on
that condition.

A State possessing these three elements and so
recognized by international law is termed a de
jure State; one possessing these elements but
not recognized is termed a de fuclo State. The
Confederate States of America furnish the most
imposing example of a de facto sovereign. The de
fiicto States have the same claims upon subjects

and residents as de jure States. The struggle

they wage to compel the mother country's recog-

nition of their independence is war if on a large

scale, and they are entitled to all tlie rights

of belligerents, such as exchange of prisoners,

the right of visit and search on the high seas,

ele. (See BELLIGERENT.) If succ-ess crowns
their ell'orts the de facto becomes a de jure sov-

ereign State (.\merican Revolution).
.\ fundamental proposition of international

law is tlie equality of States, of which Chief
.lustiee ilarshall aptly said: ""Xo principle of

general law is more universally acknowledged
than the perfect equality of nations. Russia and
Geneva have equal rights. It results from this

equality that no one can rightfully impose a rule

on another. Each legislates for itself, but its

legislation can operate on itself alone." It fol-

lows therefore that the doctrine of intervention

or interference has no place in international law.

See Intervention.
The Monroe Doctrine (1823), rightly xnider-

stood, means non-intervention: for the I'nited

States will not intervene, but will enjoin inter-

vention from an external source. Sir William
Ilarcourt has felicitously analyzed the doctrine

of intervention in the following passage: "It is

a high and summary procedure which may some-
limes snatch a remedy beyond the reach of law.

Xevertheless, it must be admitted that in the

case of intervention, as in the case of revolu-

tion, its essence is illegality, and its justification

is its success: of all things, at once the most
unjustifiable and the most impolitic is an iinsvic-

cessful intervention." See Intervention.
If the States are equal and sovereign, it neces-

sarily follows that no State can extend its legis-

hition beyond its borders. A nation's territory

includes the land, the unincumbered space above
the surface, and marginal seas. A river wholly
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within u country is subject to its jurisdiction; if

it furiii the buundary, both nations have equal
rights of navigation ; if it rise in one and How
through another country, comity should allow
the upper (State to use the river to its mouth.
Hut comity is not law. and rights of navigation in

such cases are secured by treaties, as in tlie case

of the -Mississippi in I7!)5, and the Saint Law-
rence in 18J4.

Lakes belong naturally to the State inclosing

them. In the l"nited States the Great Lakes are
considered high scan, and bodies of wn'.er connect-

ing them with the ocean share their nature.

iMarginal seas to a marine league from shore
are subject to jurisdiction of the State washed
thereby, and the State exercises jurisdietion over
all merchant vessels found within this limit. If

bays, gulfs, or other inlets arc less than two
marine leagues in width, they are likewise ex-

clusively subject to the State, and even if the
opening be greater than six miles, internntioniil

law ])ermits exercise of exclusive jurisdietion.

Delaware and Chesapeake bays arc inclosed,

not high seas.

Jlerchant vessels on the high se.is are subject

to jurisdiction of the Hag they Moat, for the rea-

son that the seas are unappropriated and assump-
tion of jurisdiction in such cases dm-s not inter-

fere with the rights of any other State. Hence,
a crime conunittcd by an American sailor on a

British merchantman on the high seas would l)c

triable in England ; but a niercliant vessel in a
foreign port is subject to the jurisdiction of the
port unless exempt by treaty. The Krench rule,

widely adopted, exempts the vessel from jnri-dic-

tion of port unless crime committed on board dis-

turbs the peace of the port. For reasons of State,

war-vessels are wholly exempt from foreign juris-

diction.

Such is the property a State naturally owns.
Other property, real or personal, may be ac-

quired. Tlie acquisition of per.sonalty offers no
diiriculties. but the case is otherwise with realty.

International law sanctions four methods of ac-

quiring territory: (1) Occupation of vacant or
unoccupied land, as in case of the .\merican con-

tinent. Mere discovery, unaccompanied by use
and occupation, vests no title (Oregon, 1846).

(2) Prescription or pcsscssion for a long

time. This method of acquisition is disputed,

but .sanctioned by the Supreme Court of the

I'nited States. "(,3) Gift, purchase, or treaty

(Florida, 1819; Texas, 184.5: Gadsden Purchase,
IS.iS: Alaska, 1807; Hawaii, 1898). (4) Con-
quest (Mexican War, 184(i-48: Spani«h-.\merican
War. 1808. with cession of Porto Rico and the
Philippines)

.

On suppression of rebellion, cession of terri-

tory or absorption, property rights, treaty obli-

gations, and public obligations pass to the new
sovereign, but non-political laws remain in force

until changed by the new master. Vested private

rights are unafTeeted by the change. Within its

territory, however acquired, the State is sov-

ereign and regulates its internal affairs in ac-

cordance with its Constitution. The citizen owes
allegiance and receives protection. See .Alien;

COXQIEST; COXFI.TCT OF Laws ; Ji-Rl.SDIcnON

;

Hifiii Seas; ExTRAnmox.
-Allegiance and protection are reciprocal; hence

permanent allegiance demands permanent protec-

tion. When the citizen or subject leaves his

country and settles elsewhere, to what extent

may he claim protection from the home Govern-
ment? Residence implies obedience and tem-
porary allegiance, but it is well settled that sub-
mission to injustice is not a duty, and that a
State may protect citizens in foreign parts
against denial of ordinary justice. If the courts
are open to them, they must there seek reilress;

if the i-ourts are closed or so j)rejudiced as to

make the proceeding useless, they may ap|M-al to

their country for diplomatic .setllemcnt. The n;i

tion may resort to reprisals or to war if nec<~
sary.

It should be noted that a State is liable for

damage caused by mob violence to alien nvsidents
if such dannige could have U-en averted by due
diligence: but the State is clearly not liable for

damage resulting from riots, civil conunotion,
or civil war in which property of aliens and citi-

zens alike suiters.

For the purpose of securing justice to citizens

abroad and for safeguarding its other interests,

States employ two classes of agents: diplonuitic

and consular. The principle of State equality
prescribes equality of representation; and as the
political cor|>oration. not the personal ruler, is

represented, the form of government is clearly im-

material. Diplomatic agents are clothed with
diplomatic immunity or inviolability. Sec Ixvt-

OLAniLITY; DlPLOSlATlC ACE.NTS ; CONSLL, MeH-
CAXTII.E.

It cannot be doubted that a State may contract
as freely as a private individual. If the contract
be with an individual, the State cannot be sued
in court except by consent and on terms pre-

scribed by it. In the United States the Court of

Claims was organized i:i 18."i,5, and exists for the
]iurpose of such suits. Contracts between iiide-

j)endent States are called treaties and are to lie

interpreted as ordinarv- contracts except that
force and duress do not invalidate. I?y -Article

VI. of tJie Constitution a treaty is a law of the
land anil has eqtial hut no greater force than an
act of Congress.

Our courts consider treaties of two kinds: (1)
commercial and temporary in their nature: (2)

permanent as intended to set up a permanent
state of affairs, as boundary agreements. The
foinier are dissolved, the latter merely suspended,
by and during war. See Treaty.

International Law in Time of War. Em-
bargo, seizure in port of vessels belonging to

nations with whom war is imminent; retorsion,

retaliation upon foreign nations or subjects; and
reprisal, seizure of foreign property in retalia-

tion for wrong done, were formerly preliminaries

to war. Their place is taken by pacific blockade

of ports of the nation in order to coerce it into

submission to the demands made. Paeific in

name, it is war in effect. If these and olher

'peaceable' measures fail to remove outstanding
clifTiculties. the nations appeal to arms and war
ensues with or without declaration, whether the

cause l>e just or not. If war be declared, it dates

from the declaration; in absence thereof, from
the first really hostile act, for war is a fact and
provable as such. Civil wars cannot be 'de-

clared.' but belligerency exists nevertheless. Wliilc

all citizens of nations at war are enemies, inter

national law distinguishes between those in amis
and non-combatants. The former wear uniform,
act under officers commissioned by the State, and
may be killed in battle or if captured held as
prisoners until exchanged. Non-combatants, teeh-
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nieally but not practically enemies, are treated

as at peace, even in llie presence of invading

aniiics. The Stale." therefore, makes war by its

agents (armies on land, lleets on sea), but levies

en masse are permitted. The freebooter no longer

exists on land and the privateer has been driven

from the ocean. The declaration of the Conven-
tion of Paris (18.50) abolished privateering, to

^^llich the civilized world agreed e.\cepting ilex-

ico, Spain, and the United States. In the War
of 18S)8 the last two powers proclaimed the prin-

ciples of the declaration.

The ell'ects of war, immediate and well defined,

are admirably set forth in the following extract

from an adjudged case: "In a foreign or inter-

national war, from the time it is declared or

recognized, all the people in the territory and sub-

ject to the dominion of each belligerent, without
regard to their feelings, dispositions, or natural

relations, become, and continue to the close of

hostilities, in legal contemplation, the enemies
of all the people resident in the territory of the

other belligerent; and all negotiation, trading,

intercourse, or communication between them,
unless licensed by the Government, is unlawful.

Such a war, as between the citizens or subjects

of the respective belligerents, ipso facto dissolves

all conunercial partnerships and all contracts

wholly executory and requiring for their con-

tinued existence commercial intercourse or com-
munication; and while it does not abrogate, yet

it suspends all other existing contracts and
obligations and the remedies thereon, and renders

all contracts, with rare exceptions, entered into

pending hostilities, illegal and void.

"The familiar principles of public law, regu-

lating conduct in foreign wars, luive been applied
by the courts of this country. State and Federal,

to the war between the United States and the
Confederate States.

''Limited agencies in the enemy's country may
lawfully contimie, provided they can be and are
exercised without intercourse or conununication
between the citizens or subjects of the contending
powers—such as agencies to collect and preserve,

but not to transmit monev and property."

(Small rs. Lumpkin. 1877, 28 Gratt. 832.)

Contracts for ransom of captured property are
valid although made between enemies during con-

tinuance of war. (See R.\xsoM.) On outbreak of

war, debts due the enemy and enemy property on
land may be confiscaled, but modern practice,

while it admits, makes no use of the right. Xo
modern State would confiscate its debts or public
obligations due to enemy subjects.

An invading army takes possession of personal
property of tlie State likely to be useful in war.
and arms and munitions of war although in pri-

vate hands; but private property of enemy sub-

jects is nonconfiscable. Public j)roperty. such as

public buildings, may be seized and occupied,

their rents or revenues appropriated, and the
nuinicipality or country ofl'icered so far as neces-

sary. The civil administration yields to the

military: hut the invader is an administrator
or usufructary, not owner. Pillage is forbidden

and private property is recognized, but contribu-
tions and requisitions for which receipts are
given may be levied on the inhabitants.

The nineteenth century greatly humanized
methods and means of warfare. Tlie Oenev.i

Convenlinn (1804) neutralized ambulances, mili-

tary hospitals, and all persons employed in hos-

pital and medical service. The Red Cross was
adopted as tiie distinctive badge of those so em-
ployed, aud freed them from capture or military
liability. The Peace Conference (1899) extended
the principles of the Geneva Convention to naval
wartare. The Saint Petersburg Convention
( 1868) declared that the end of war is to disable,

not to kill, and forbade the use of any "projectile

of less weight than 400 grams, which is explo-
sive, or is charged with fulminating or inflam-
mable substances."

The I3russels Convention (1874) \vas prac-
tically reasserted by The Hague Conference in

its articles for the humane treatment of prison-

ers (see Prisoner), and the Peace Conference
carried the reform a step further. See Spy:
Akmlstice; Flags of Tklce.

In naval warfare enemy property on enemy
vessels is liable to capture, but since the Declara-
tion of Paris ( 18.)(i ) the neutral Hag covers
enemy goods, and neutral goods on an enemy
vessel are exempt from capture. The United
.States has uniformly maintained the inviolabil-

ity of private property on the sea, and the con-
tention may one day be law. But although liable

to capture, the title to such property only passes
to the individual and actual captor by the de-

cision of a prize court.

^Ya^ may end with or without a treaty. Tlie

war, it is held, has wiped out the causes thereof,

and the nations begin afresh ; if there has been
no treaty, and territory has been occupied and
is in the possession of one or other belligerent,

the principle of uti possidetis obtains. But after

an appeal to arms, nations generally take to pen
and ink, so that tbe treaty is the rule.

Neutrals take uo part, but are nevertheless
affected by war, and their duties, although nega-
tive, are well defined and binding. A neutral
should not allow its territory or marginal wat#rs
to bo used for enlisting men, equijjping vessels,

fitting out cxi)cditions, or as a basis of operations

;

nor should hostilities of any kind be permitted
witliin its territory or marginal waters. (Three
Kules of Treaty of Washington, 1871.) The
failure to meet these negatives subjects a neu-
tral to liability. (Geneva Award, 1872.)

The neutral, however, has a right to trade with
the belligerent, but may not carrj' articles known
as contraband. The penalty is ordinarily con-

fiscation of cargo; the like penalty may attach to

the ship. The nature of the trade apjiears from
the following quotation: "The classilieation of

goods as contraband or not contraband has much
perplexed text writers and jurists. A strictly ac-

curate and satisfactory classification is perhaps
impracticable: but that Avhich is best supported
by American and English decisions may l>e said

to divide all merchandise into three classes. Of
these classes, the first consists of articles manu-
factured and primarily and ordinarily used for

military purposes in time of war: the second,

of articles wliich may be and are used for pur-
poses of war and peace, according to circum-
stances; and third, of articles exclusively used for

peaceful purposes.

"Ifercbandise of the first class, destined to a

belligerent count r>-. or places occupied by the
army or navy of a belligerent, is always contra-
band : merchandise of the second class is contra-

band only when actually destined to the military
or naval use of a belligerent; while merchandise
of the third class is not contraband at all, though
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I'lable to seizure and coiKK'iiination for violation

of blockade or .siege." (The Peterliolf, I8(J0, 5
Wall. 28.) See Co.ntk.viia.ni) or Wab.
A neutral may not trade witli a blockaded port.

The penalty for violation is the confiscation of the
ship, which, if it escapes, continues lialile to

the end of the return voyage. 'I lie car^'o will nut

be condemned if it helonfjs to |)ersons other than
owners of the ship unless such owners had actual

or constructive knowledge of the blockade. See
Blockade.

If belligerents may capture ships engaged in

contraband trade and idockaderunning. they

must have the right to visit and search sus-

])ected merchantmen. This is, however, purely a
belligerent right and neutrals must submit. Re-

sistance to inspect i(in or joining a convoy to

escape visitation subjects the oirending vessel to

capture.

Unrecognized insurgents are technically speak-

ing pirates, but if they confine their actions to

the mother country, international law of the

present day would not treat them as pirates.

The animus furandi is lacking. See Piuacy.

Kor the history of intermit ional law. see Wliea-

ton, Hislor;/ of tlic Lnir i>f \iilions (New York,

1845) ; HoltzcndorlV, lliiiiilliiirh rfr.t ]'ollxcrr<clits

(Leipzig. IS.Slt; French trans. 1888); Walker,
llistnni of the l.'iir of \iilioiix (London, 1800).

The best Knglish treatise is lliiU'x I iilcni(ilioiiii1

iMtc (London. 180.5). See also Wheaton. Ele-

ments of Intrrniilional IjOir (8th ed.. Dana edi-

tor, Boston. 18(i(i), a classic; llalleck, Intcnin-

tionol Laic (3d cd.. Baker cd.. New York. 1803) ;

Woolsey. hitcrnotiontil Lair ((!tli ed.. New York,

1801); Kent's Commentaries ( I4tli cd., vol. i.,

pp. 1-200, Boston. I80(')), are excellent manuals.
More comprehensive works arc: I'hillimorc. Com-
incntaries on International Lair (3d ed.. Lonih)n,

1879-1880) ; Twiss, The Lair of Nations ( London,

1861), preferably in the French translation

(Paris, 1887-1880). The best short work in

French is BonfiTs Manuel <le droit international

public (3ded.. Kanchille ed.. Paris, 1001) ; Calvo,

Droit international (Mh ed.. Paris. 180(i). the

best comprehensive French treatise; Hivier. I'rin-

cipes du droit des (lens (Paris. 180()). The classic

(Jerman work is HetTlcr, Das Eiiropiiisrlie ^^)l

kerreelit der (loiienirart (Sth ed.. (Jeirken ed..

Leipzig. 1888). The best short treatises are

Rivier, Lehrhurh des Viilkerreehts (2d ed.. Leip-

zig. 1800). and Liszt, Das Volkerrecht (2d ed.,

Leipzig, 1902). The most comprehensive and
authoritative work in German is HoltzendorfT,

Handhiieh des Vollcerrrchts. mentioned above.

INTERNATIONAL PEACE CONFER-
ENCE. .\ cniifercnie of one hunilrcd ami one

delegates representing twenty-six countries of the

world, held at The Hague from May 18 to .July

29. 1800. It was convened in pursuance of an
invitation addressed by the Czar of Russia to the

governments of the principal civilized States of

the world with a view to concerted action with re-

gard to certain internatiimal questions of peace

and war. and with a view of sec\iring. if possible,

a gradual reduction of the military' and naval

armaments of the States represented. See Hague
PeaCK t'O.NFEBENCE.

INTERNATIONAL PRISON CONGRESS.
The first prison conference was held in 181."> at

Frankfort, followed by a second in 1857. These

were largely attended by Europeans. After

this, local associations were formed, but no
international convention held. Count Sollen-
hub, of Russia, suggested to Or. IC. C. Wines,
Secretary of the New York Stale Board of Chari-
ties, that the board call a congress. This was
not deemed advisable, but shortly thereafter
(1870) the fir>.t .\mcricau pris(m congress was
belli, and Pn'sidenI (Iraiit was inllueneed to ap-
jKiint Dr. Wines commissioner to arrange an
international conference. The congress met in

London in 1872. Me<-tings are now held at in-

tervals of five years, the last having been at Brus-
sels in 1000. The progranuues are arranged by a
])ernianent conunittee, the International Peniten-
tiary Commission. Papers by experts are printed
in advance, and form tlic bases of the discussions.
French is the language of the meetings and of
the reports and bulletins. The report of the
London congress is in Knglish. The congresses
have been held in various capitals, and have been
jiroductive of great good. Consult Uulletins and
Jif ports of the Congress.

INTERNATIONAL TRADE. Trade between
li:ition> oi- between di--t:int regions has l)een a
fruitful source of discussion among economic
writers, and a subject which has often engrossed
gr)VcrnnieMtal attention to the exclusion of inter-

nal ((imriierce, though it is a f;imiliar fact that
in modern times inti'rnal coniincrec is far more
important to the welfare of the State. This ap-
parently undu<' prominence in discussion and
legislation was due not only to the fact that inter-

national trade caught the eye of the observer,
while domestic trade withdrew itself from obser-

vation, but also to the fact that in early economic
life foreign trade, as compared with home trade,
was far more significant than it is in modern
times.

This greater relative importance of interna-
tional trade in its historical lieginnings was due
to tile slight division of labor in the older eco-

nomic order, and to the relatively small areas of

States. The soil of the neighborhood produced
what was necessary for the simple wants of the
inhabitants. Towns were rare and small, and
artisans few in number. Most of the inhabitants
were agriculturists, whose most pressing needs
for maniifuctuiiog products were satisfied by the

produce of the household. In short, the satisfac-

tion of daily wants did not give rise to a 'home
trade' such as characterizes modern industrial so-

ciety. To the uniformity of economic organiza-
tion must he added the dilficulty of internal com-
munication as an obstacle to the development of

any considerable inter<hange of commodities.
Navigable rivers furnished the only means of

internal transportation which were not attended
with prohibitive costs. Only those nations with a
favoral)le seacoast could <levelop any considerable
conunerce, and. with it, that diversification of in-

dustrial pursuits upon which domestic trade
rests. We may, therefore, say that foreign trade
preceded domestic trade.

If we except the period of the Roman Empire,
when such trade as existed became internal

trade, because the known world became, as it

were, one nation, the division of sovereignty be-

fore modern times was so great that most trade

was foreign rather than domestic. When petty

principalities or provinces of the same realm
enjoyed their own customs regiilations. much
trade was 'foreign' which in modern times would
be domestic.



INTERNATIONAL TRADE. 709 INTERNATIONAL TRADE.

Largely to these considerations, as well as to
the more showy character of foreign trade, its

spectacular and romantic character, does this

trade owe its prominence in economic discussion
and in the attention of governments. Moreover,
as such, trade came into early notice as a means
of raising revenue for tlie State, it thus became
a matter of public concern.

It cannot Ijo claimed that the tontradictorv
and vacillating practice of mediieval rulers de-

veloped any well-defined thecuy of for^'ign trade.

It is not until after the discovery of America
and the commercial awakening that followed the
influx of the American silver that the begin-
nings of a theory of trade appear in the writ-
ings of pamphleteers who have since been desig-

nated as the mercantile school. Thomas Mun,
in his work upon Enr/lnnd's Treasure hy Foreign
Trade (MVA) . states in a few words the wisdom
of his time. "The ordinary means to encrease
our wealth and treasure is by Forraiffii Traile,

wherein wee must ever observe this rule: to

sell more to strangers yearly than wee consume
of theirs in value. By such a course the balance
must be paid in coin, and the country Enriched,
while a contrary course would deplete its stock
of the precious metals." The confusion of wealth
and money is obvious, and characterizes the whole
thought of the period. As we shall see, it led

to some extraordinary governmental measures to

promote the flow of gold and silver into the na-

tion and to check its outflow. It distorted the

economic policy of the nations for generations,
and threw the entire public interest in foreign

trade upon its capacity to attract specie. It

carried with it the corollary that importations
should be limited as far as possible, and caused
vexatious restrictions, high import duties, and
frequent prohibitions of the importation of for-

eign commodities. Thus, in 1074 the total pro-

hibitio.n of the importation of French brandy
was ailvwatcd in England, not only to encourage
the consumption of domestic ale and beer, but
also because it was considered undesirable to in-

crease the consumption of French goods. Writ-
ings upon trade subjects are full of fears lest any
nation should sell more to England than it

bought from her. and the Government was re-

peatedly urged to take measures against any
nation which so offended against public policy.

All writers did not. however, share this short-

sighted view, and ilun stands out from his con-
temporaries by his perception that what is ap-
parently lost by trade with one nation may be
the means of gain, since the goods imported
from it may be disposed of at great profit to some
other nation. He is none the less quite convinced
that the aggregate of exports and imports should
show a decided balance in favor of the former.
Another characteristic of the time is the pref-

erence given to trade in distant parts, as when
Mun says: ".Xlso wee ought to esteem and cher-

ish those trades which wee have in remote or far

coimtreys, for besides the encrease of shipping
and mariners thereby, the wares also sent thither

and received from thence are far more profitable

unto the kingdom than by our trades near at
hand." The gieat profits secured by those States
which came to be depots of the Indian trade
doubtless led Mun to take this view.
To these writers the entire advantage of for-

eign trade lay in exportation. Importation was
at best a necessarv evil. So far as individuals

were concerned, it is true, the volume of business
of both kinds was the measure of profitableness,

and traders were prone to encourage all com-
merce ; but from the standpoint of tiie kingdom
as a whole that trade was regarded as profitable
which resulted in an importation of specie.

The Physiocrats (q.v.) riddled the pretensions
of these writers, and held up this policy to deri-

sion. Adam Smith demonstrateil still more con-
clusivelj- the weakness of their doctrine. He did
not feel it necessary to insist that money and
wealth were not synonymous terms, that an in-

crease in the former was not the sole goal of
statecraft. In his day England's stock of the
precious metals was adequate to its needs, and
was therefore not a subject of peculiar .solici-

tude for the statesman, as it had been in earlier

times. Adam Smith states in the following
terms the advantages to different countries of
international trade: "It carries out that sur-

plus part of the produce of their land and labor
for which there is no demand among them, and
brings back in return for it something else for

which there is a demand. It gives a value to
their superfluities, by exchanging them for some-
thing else which may satisfy a part of their
wants and increase their enjoyments. By means
of it the narrowness of the home market does
not hinder the division of labor in any particu-
lar branch of art or manufacture from being
carried to the highest perfection. By opening
a more extensive market for whatever part of
the produce of their labor may exceed the home
consumption, it encourages them to improve its

productive powers and to augment its annual
produce to the utmost, and thereby to increase
the real revenue and wealth of the society."
Trade enables a nation not <mly to obtain what it

cannot produce itself, but also to carry its own
production to the highest degree of perfection
by reason of this outside demand. The advantage
of trade lies in its effect upon home indu.stry.

and trade is represented as a mutual and not as
a one-sided advantage. The home market is now
recognized to be the most important, and for-

eign trade as subsidiary to it, as significant only
in so far as it promotes a better division of labor
and more productive employment of capital at
home. The emphasis is shifted from the purely
mercantile side, and the question shown to be
a nuich larger one than a mere increase or de-
crease of specie.

If the mercantilists insisted that the entire

advantage of foreign trade lay in exportation,
while Adam Smith deemed the advantage tiuitu-

al, later writers—as, for instance, John Stuart
ilill—have gone so far as to declare that the
importance to the nation of its international
trade was measured by its imports. This is not,

of course, a mere reversal of the mercantilist at-

titude, for the distinguished economist is far
from contemplating the possibility of imports
without corresponding exports. But to him the
imports of a nation represent a s.aving of energy,
time, labor, and capital in the acquisition of

goods. While the same goods, or many of them,
could doubtless be produced at home, it would
be at far greater expenditure of effort than that

involved in producing the goods exported to

pay for them. In following the history of eco-

nomic thought on the subject of trade, we have
passed from the period of a crude but ultra pro-

tectionism to one of free trade.
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In the iiieantimo new questions have arisen
which call fur attention, it needs no e.\i>ert to

]icrci-ivc the advantage of tnnlc iK-twecn tein-

peiate and tropical countries. 15ut in the trade
of temperate countries among each other the ad-

vantage is not 80 apparent. It mav, and does,

happen that a country will import from another
a commiidity which it can produc*- at lunnc at

les.s labor cost than is expended upon its pro-

duction in the country whence it is imported. If

such is the case, it is dear that pnnluction

does not always take place at the point of maxi-
mum advantage. It is assumed that within a
given country production is carried on at the

point of greatest advantage, because of the mo-
bility of capital and labor. Hut between dilfer-

cnt nations there is not such perfect mobility, and
production c<iiitinues iindcr varying circum-

stances of advantage and disadvantagi'. In ilo-

meslic trade the costs of [)niducti(in, as a rule,

determine prices and values; but in international

trade there must be another rule. If England
can produce a connnodity A with 10 units of pro-

ductive power, while a foreign country rccpiires

12 units for the same commodity, Knglaiid may
buy of the foreign country, but certainly will

not pay 12 units for the goods. The (irsl ques-

tion which arises is. Why does not Kngland in

these circumstances produce the commodity A?
Simply because in the production of other com-
modities 1?, V:. D, etc., it enjoys still greater

advantages over foreign countries. Its maxi-

mum productivity is gained by concentration on
these other lines of production. In the ease

mentioned the costs of production for England
and the foreign country may be stated as fol-

lows for like ipiantities of each commodity:

A. Enjcland 10 uiiiui, t)ie tnrelgiicnuntr; 12 units.

B. • 9 • 13 •'

C.
• 8 1* ••

D. '• 7 '• •' " • 15

It is clear that it will be profitable for Eng-
land to produce B, C, D for its own wants, and
so much in e.vcess thereof as it can persuade the

foreign country to take, while it will pay the

latter to concentrate its production upon A and
supply so far as possible its needs for H, C. and D
by importations from England. This shows the

motive for an international trade nniler these

circumstances. There is a further question as

to the rate at which these articles will be ex-

changed.
iNTEnnATioNAi, VALUES. As in the illustration

given, it is obvious that England will not pay
the foreign country 12 units for .\ when it can
produce A at home for the expenditure of 10

units, the question is how much the foreign coun-

try will obtain. If the demand in Enulaiid for

A is equal to the deniand of the forciLii <oimtry

for D, the exchange will take place lietween

those commodities. England will get its supply

of A at the co.st of producing D; the foreign

country will get its supply of T) at a cost of 12

productive units instead of 15 productive units.

The advantages of the trade are obvious, and the

total production of the two countries concerned

is greatly increased. If there was no demand
in the foreign country for D. but on the other

hand a large demand for C, the trade might be

between those commodities, and the advantage,

thoucrh less, micrht still be considerable. These
simple illustrations allow us to state the rule

of international value. It is that in interna-

tional trade the price paid for the foreign article

does not follow the costs of production of that
article in the country in which it is produced,
but rather the costs of production of the artich-

exported in exchange for it. This rule is staled

only as a tendency. Economists have devoted
considerable attention to the actual e<|Uatii>ii of

exchange. A single modification of the fore-

going illustration will indicate the inlinilc vari-

ety of circumstances which modify in practice

the tendency stated. Let us suppose that Eng-
land needs a larger quantity of the conmiodity
A than the foreign country does of D. To stimu-
late the demand for D, it must be offered at a
lower ])rice. So that on the new basis by the

exchange of the i)roduce of 11 units of productive
power the foreign country gains the same goods
as before. Us ailvantage in tlie acquisition of D
is therefore 15 units — 11 imits, or 4 units. On
the other hand, England has gained a rpiantity

of A corresponding to the expenditure of !) units

of her own productive power; her gain by the ex-

change is no longer 3 units, but only 2. In this

manner ar infinite varietj- of circumstances, such
as cost of carriage, customs, exchange, may be

introduced to modify the conditions of the

problem.
It is not to be overlooked that the necessity

for a special theory of international trade and of

international values has been broadly denied by
some writers. They claim that as nations as sucli

do not trade with one another, but only the in-

dividuals which compose them, there is no real

distinction between the trade of individuals in

one country and those of two dilTcrcnt countries.

They point out further that tliere are often with-

in the .same country regions more widely s<'pa-

rated and in less intimate relation with one an-

other than are two foreign coimlries. To this

criticism it is objected that the word nation is re-

tained in this discussion for convenience merely,

and that while the economic characteristics in-

volved—namely, a lack of mobility of capital and
labor—are most jironounced l}ctwcen regions

under difTerent governments, laws, customs, lan-

guages, and monetary systems, it may be conced-

ed that under the same national Government
there may l)e regions which pfisscss the same
economic isolation from one another. This does

not ilcstroy the theory, but only enlarges its

application.

\Ve may turn now from the attitude of the

economists to that of the public authorities.

lli.sToiiY OF 1ntern.\tio.nal Tradk. It has al-

ready been pointed out that the earliest trade was
between widely distant nations rather than con-

tiguoiis ones; that in the entire period which
preceded the nineteenth century trade between

difTerent countries rested upon a pronounced

difTerenee in their products, rather than on such

slight advantages of comparative cost as in

modern times. Kundaniental, moreover, for an
I'nderstancing of the course of earlier trade is a

proper appreciation of the costs of carriage and
of the legal obstacles to trade imposed by the

governments. These considerations afTected in a

high degree trade by land, and in lesser measure
that by sea and alonor the navigable rivers.

The great physical contrast upon which early
trade was founded was that of temperate and
tropical countries which in historic time= w.ns

the contrast of West and Ea.st. This physical

contrast was enhanced by a distinct historical
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developmoiit of the two regions, by the earlier

progress ol eivilization and tlie arts among the

people of the Orient. Hence a large part of the

history of coninicrce is the history of trade with
the East. Tlie first ti'ade routes wei'e overland
from Central Asia to the Mediterranean, whence
the goods were carried by Plioenician and later

by CTreek traders to all parts of the Mediter-
ranean Sea. In view of the heavy costs of trans-

port, the goods which were so tiaded W'ere of the
richer sort—spices, silk, embroideries, fine linens,

and the finer manufactures of the metals—sword-
blades, gold and silver utensils, and precious
stones. To tlie dillicMilly of transporting the
goods was added the dilliculty of protecting them,
whicli again forliade the commerce with bulkier
commodities, whose size would be an embarrass-
ment. Protected l)y the jiower of Imperial Rome,
this commerce extended as far as India and
China, while Egj'pt was the gianary of the

Imperial city, whence it drew its supplies of

grain.

But with tlie break-up of the Koman power
commerce declined. Constantinople, indeed,

maintained its relations with the East, and at

a later period the .\rabs, who controlled the
Southern Mediterranean from Egypt to Spain,
and had a firm footing in Sicily, carried on a
considerable trade. But the Roman civilization

on the Rhine, in Britain, and in Gaul, which had
brought tliose countries into close connection
with the Oriental world, had been destroyed,
while Gotlis and Lombards subjected Italy to a

ruder civiliyation than it had heretofore known.
It was, however, in the Italian Peninsula that
commerce first arose in the Middle Ages. Venice,
Genoa, Pisa, and Florence took up the trade be-

tween the East and the West, which in classic

times had been in the hands of Greeks and Phoeni-
cians. They claimed rights of trading at Con-
stantinople among the .\rabs. These pretensions
were s\ip]iort(d by the naval ])ower of the State,

which protected the ships of its merchants. They
carried the produce of the East and of Italy

through the Strait of Gibraltar to Flanders and
the Hanseatic towns. At the outset of this new
development of maritime commerce it was har-
assed by pirates, but the strong hand of Venice
put down this nefarious practice in the Mediter-
ranean Sen. ns the Hanseatic League crushed the
Danish sea-robbers.

But these maraiiders of the sea could not be
utterly suppressed, and they made maritime ven-

tures extremely hazardous to a late day. Hence,
just as the Eastern merchants sovight the protec-

tion of the caravan, so the Western merchants
sought the protection of the flotilla. Hence the
habit of sending off expeditions of merchantmen
under the protection of men-of-war. which made
of foreign trade a matter of State concern rather
than of private enterprises. Only those who
could secure such protection could atTord to en-
gage in these enterprises. In the first instance,

as in Venice, these were the grandees, who were
themselves the political power; but in later in-

stances such privileges were conferred upon the
great commercial companies, on wOinm was con-

ferred also a monopoly of trade.

With the advent of the Turks in ."Vsia Minor
and the final conquest of Constantinople, the
old paths to the East were closed and the
supremacy of the Italian States was doomed. New-
paths were sought to the East—Vasco da Gama
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discovered the passage to India around the Cape
of Good Hope, and in a like quest Columbus
revealed to luirope the Western Hemisphere.
Portugal, Spain, Holland, England, in turn, suc-
ceeded to the commercial leadership. Cctmmerce
with these distant lands was not made free to
all, but given over to the great commercial com-
panies, of which the East India companies of
Great Britain and Holland were the most con-
spicuous for their enduring results, the Missis-
sippi Company in France and the South Sea Cora-
])any in England most famous for their spectacu-
lar failure.

While the European nations willingly lent the
aid of the Government to conunerce in distant
lands, they were far from encouraging inter-

course with their neighbors. In 1G2G Louis
XIII. of Fiance prohibited all commerce with
England. Before long commerce was again re-

newed, but hostile taritT legislation w-as the
order of the day, in spite of commercial treaties

concluded in 1032. In 1619 the Commonwealth,
in retaliation for high-handed [iroccedings in

France, prohibited the importation of French
wines, wool, and silk, though this prohibition
was again removed by a treaty of 1054. In
1078 there was again a prohil)ition of importation
of French wines and brandv. and for a quarter
of a century ill feeling prevailed, which finally

found expression in 1703 in a treaty witii Por--

tugal, which gave the wines of that country a
decided preference over tlio.se of France. This
illustration of the relations of the countries in

a single century is characteristic of the time.

Such prohibition of trade was dictated by the
mercantile policy before described, which at an
earlier stage had sought its ends by the even
cruder methods of forbidding, under severe pen-

alties, the exportation of bullion, and had even
sought by a high rating of foreign coins to
attract them to the Kingdom.
Of the various restrictions upon and encour-

agements to foreign trade, which little more than
a century ago were so generally in vogue, pro-

hibitive imjiort duties, export duties, and export
bounties, one only is of far-reacliing significance

to-day—duties upon imports. For the various
questions to which they gave rise in their modem
aspects, see CouMKncE; Cu.stom.s Di'ties; Free
Tbade; Pkotection: Tariff; JIeroantii.ism.

Bim.iocRAPHY. Smith. Wealth of \(itions,

especially Book iv. ; Jlill, Principles of Political

Econonuj. Book iii., eh. 17, 18; Bastable, The
Thcorii of Jntcrnutiotial Trade (•2d ed., London,
1897); Cairnes, Some Leading Principlea in

Political Economy, Ifewly Expounded (1874).

INTERNODE (Lat. internodium, space be-

tween knots, from inter, between -f- nodun. knot).
In botany, the portion of stem between two suc-

cessive nodes (joints). It is the internodes which
give length to the stem and stretch the nodes
apart. The leaves and branches are borne at the
nodes. See Stem.

INTEROCEANIC SHIP CANAL. Sec
Canal: XrcARAtuA Canal; PAXA>tA Canai,.

INTEROCEANIC SHIP RAILWAY. See
Ship Railway.

INTERPELLATION. A method of Euro-
pean legislative procedure, whereby members of
the legislature interrogate the Ministers in re-

gard to the policy and measures of the Govern-
ment. Its primary purpose is to force the



INTERPELLATION. 712

Chamber to pass judgment upon the policy of

the Cabinet. This form of interrogating the

Ministry occupies an important place in the

parliamentary procedure of France and Italy,

and is" also occasionally resorted to in other

t'ontinentJil countries of Europe which have a
purely |)arlianientary form of govcrnnu'nt. Any
member of Parliament is free to bring for-

ward an interpellation without regard to the

wishes of the -Ministry. The legislative lioily

lixcs the day on which the -Ministry arc to be

interpellaled" on a given subject. Tln> -Min-

isters then prepare their answers and make
ready for a defense of their policy against the

e.\pectcd attack. Any member may rejily to a
Jlinister, and a general debate may follow, as

well as motions which may result in the resigna-

tion of the Ministry. In France, of about twenty
-Ministries which have resigned in conse(|uenee

of an adverse vote in the Chamber of Deputies,

ten have done so on account of motions growing
imt of interpellations. Interpellations arou.se

more general interest than the debates on im-

portant measures, and one of the chief sources of

a Minister's strength is his skill in answering
them. Ministers are not, however, obliged to

answer interpellations when such an answer
might prove jirejudieial to the public interest, as

in the case of diplomatic negotiations. It often

•happens that the .Ministry is glad to be inter-

]>ellated. as a full disclosure of the Government's
policy may strengthen its position in the estima-
tion of the Chambers.

In Italy tlu- method of interpellation exists in

substantially the same form as in France. The
rules of the Imperial (Jernian Reichstag also pro-

vide for interpellations; but since the ('hancellor,

to whom they arc in theory addressed, has no
feat in the Reichstag, and never resigns on ac-

count of legislative disapproval, the interpellation

is of litle significance in German parliamentary
procedure.

INTERPLEADER. An equitable remedy,
available to a person against whom two or more
persons claim the same thing, debt, or duty, and
who is, without his o\m fault, ignorant or in

doubt as to which is the rightful claimant. It

was first used in England to enable a depositary
or bailee of deed in escrow of whom the grantor
and grantee each demanded delivery of the deeds
to himself (one affirming and the other denying
that the terms or conditions h.nd been complied
with) when sued by either to recover j)Ossession

of the deeds, to apply to the court for an order

compelling the other claimant to appear and be
substituted as defendant in his stead. This relief

was all that could be granted by a court of law,

and was originally confined to the above class of

cases.

The idea was taken up by the courts of equity,

and wa.s extended to cover claims of every na-

ture, where the demands were identical. It be-

came the prnetice to permit one who was harassed
by two claimants demanding the same thing, debt,

or duty, to file a bill or pleading in ecpiity set-

ting forth the facts and praying that the parties

be compelled to interplead, that is. to contest their

claims before the court between themselves, and
that the court decree which of them was justly

entitled to the matter in eontrovcrsv. This was
permitted irrespective of whether actions had
been commenced or not. In this form the remedy
exists in modern practice. The pleading by
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which the complainant brings the matter before

the court must set forth the following facts; ( 1

;

That two or more persons make a claim against

him; {2) that they claim the same thing, debt, or
duty; (y) that he has no beneficial interest in

the thing or obligation elainied; and (4) that he

cannot determine without hazard to himseli

which is the rightful claimant, lie nmsl also

show by affidavit that he is not in collusion witli

cither parly, and nmst allege his willingness to

perform his obligation to the proper party, ilu

must, therefore, be entirely inilillerent as to

which clainumt .succeeds; in other words, be in

the position of a stakeholder. Very abstruse

questions of law often arise as to whether the

parties are demanding the performance of the

same obligation. For example, if a landloid and
a person claiming title from an entirely dilVereiit

and independent siairec, both demand rent from a

tenant, he cann<it lompel lliem to interplead, as

he is under a duty to iiis landlord not l(] dispule

his title. Ilowevr'r, if a ])erson claiming to iiave

derived his title from or through tlie landlord by
purchase or otherwise and the landlord himself

both denntnd rent, the tenant has grounds for

relief, as they demand the same obligation, and
he diK's not thereby dispute his landlord's origi-

nal title.

The relief will not be granted where it appears

that the applicant knows or should know which
of the claims is just, liut if there is » reasonable

d<ad)t, and he wi>uld be ruiming a ]>ersonal risk

to decide between tlu'ni. with the means of knowl-

edge at his cimimand, it is the setlli^d practice to

allow the remedy. See EQflTV; Pi.lCAniNf: ; and
cons\ilt tlie antlioiities there cited.

INTERPOLATION (Lat. interpohilio. from

inicriioliin: to alter, from inlcrpotin, inlcrpolii/i,

alterc<l, from iiiirr, between + polirc, to polish).

In mathematics, the process of finding terms in-

termediate between given terms of a series. From
the law of the series, the values of the intermediate

terms may be comj)Uted, but it is often sufficient

for practical pur])oses to ap|>roxiniate the inter-

nwdiate terms bv a~-uniing a simpler relation.

E.g. given h.g SO = l.tlOltO. and log 00 = 1.0.542.

The lo'jarithm of 85 is approximately obtained by

adding to l.no:iO one lialf (if tlie diflerence )ie-

twecn l.!»542 iind 1.00.10. although the logarithms

are in aritrunetic progression only when the n\ini-

lers arc in geometric progiession. The method
of interpolation is not only of use in pure analy-

sis, but it is particularly valuable in prol)lems of

astronomy, and other seiences. often saving lalio-

rious calculation. Thus, the i>osition of thi' moon
for any hour may be d<'termined by interpolation

from its computed positions for every 3. 0. or 1'2

hours, with sulTicient acruracv for practical pur-

poses. Methods of interpolation for astronomical

problems are found in Lagrange's memoirs of

1783. 1702. 1703.

INTERPRETATION (T.at. Inlr^rprelnlio. r\-

planation. from itiUrprrlori. to explain, from in-

frrprm. agent, interpreter), or CoNSTRrcTioN-.

The process of ascertaining, subject to the rules

o! law. the meaning of a speaker or a writer, or

of parties to a legal instrument, as expressed in

the spoken or written terms. Some authorities

distinffuish construction from interpretation:

using the latter term to describe the proeess of

finding out the tnie sense of any form of words,

and applying the former to the process of ascer-
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taining tlie legal effect of those words. According
to these authorities, "the olUue of interpretation is

analytic, that of construction is synthetic; tho
office of the one is to get at facts, that of the
other to group these facts and determine their

legal meaning; interpretation is exploration, con-

struction is induction." Or to puo the distinc-

tion in another way. interpretation gives us the
grammatical and logical signification of tho
words and sentences under eonsidtaation ; while
construction gives us their legal ellect by "tlie

familiar judicial process of applying the law to

the facts of the case." This distinction has not
generally commended itself to the courts either

of England or of this country, and is ignored
or deliberately discarded by most sy.stematic

writers ujjon law. It will not be observed in

the further discussion of this topic. The terms
will be used intercliangeably, as denoting the
process of ascertaining the true import of a
document having legal consequences. Interpreta-
tion, as a separate branch of law, has its origin

in the imperfections of language and the limita-

tions of human thought and understanding.
How imperfectly and even bunglingh' the average
man expresses hims(df, not only in hurried
memoranda, but in formal documents as well, is

evidenced by the vast number of lawsuits brought
to settle the meaning of such documents.
The legal process of interpretation is required,

not only because of confused thinking and obscure
language on the part of speakers and writers,

but because of the frequent misapprehensions of

hearers or readers, due to mental limitations.

If a writing has legal consequences; for example,
if it is a constitution, or treaty, or statute, a
will, a deed, or a contract, or if it contains an
attack upon reputation or a right of property,
provision is needed and has been made for deter-

mining which of various interpretations shall

prevail. Speaking generally, that determination
rests with a court of justice, in a legal action
properly brought before it for hearing and de-

cision. If the form of words whose meaning is

in doubt is a public writing, such as a provision
of a statute, treaty, or constitution, the question
of construction belongs exclusively to the judge.

If it is a private writing, such as a contract,

will, or deed, having in-culiar expressions in it

which have, in particular places or trades, a
known meaning attached to them, it is for the
jury to .say what the meaning of those expres-

sions is; but it is the function of the court to

construe the instrument after this ascertainment
by the jury of the true meaning of such peculiar
expressions. This legal rule is due in part to the
fact that in olden times, when law was in its

formative stage, junus were frequently unable
to read or write ; but in part, also, and perhaps
more largely, to considerations of policy. A
learned English judge once declared that unless
this rule was followed "there would be no cer-

tainty in the law; for a misconstruction by the
court is the proper subject, by means of a hill

of exceptions, of redress in a court of errors

;

but a misconstruction by the jury cannot be set

right at all efTectually." The rule has been
supported by a distinguished legal writer upon
other gnninds of gooil sense and expediency, ft

is important, he remarks, that "most writings
brought under judicial consideration should
have a fixed meaning; should not be subject to

varying interpretations; should be construed by
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the tribunal which is most permanent, best in-
structed, most likely to adhere to precedents."
While the construction of a writing is ordinarily
for the judge, and not for the jury, libel cases
form an exception to the rule. Whether a par-
ticular writing is such an attack upon reputation
as to amount to a libel is for the jury to
decide. In other words, the jury, and not the
court, construe a writing which is alleged to be
defamatory. Such at least is the doctrine in
England in all cases of defanuition. and in this
country in all criminal prosecutions for libel.

It is to be borne in mind that the object of
interpretation is not to di.scover the intention
of parties to a transaction by the us(! of any
and every legitimate means. Its purpose is
nuich less ambitious; its scope much narrower.
The problem for the interpreter is this: given
certain language in which persons have professed
to state their intention in a particular matter,
what is the intention thus stated? It may be
that the parties have used langua;.'e so carelessly
that it fails to express any definite intention.
In such a case interpretation is fruitless. It
must stop short of accomplishing its object for
want of materials. "All latitude of construc-
tion," said Chief Baron Eyre in an oft-quoted
decision, "must submit to this restriction ; name-
ly, lliat the iconU mntj bear the sense which by
construction is put upon them. If we step be-
yond this law, we no longer construe men's deeds,
but make deeds for them." It is not the office

of interpretation, then, to add anything to the
text of a writing. Its function is only to dis-
cover and set forth what is in it. But a questior»
arises at this point, upon which the authorities
are not entirely in accord: What is to be deemed
within and what without the text? It is some-
times said that judges and writers in answering
this question range themselves in two schools of
interpreters: a liberal and a literal school. The
former declare that ever\thing is in the text
which a mind fully informed as to the circum-
stances in which the writing was made, "and
doing no violence to the rules of language and
the rules of construction, may reasonably find
there." The latter insist upon limiting inter-

pretation to the meaning of the text itself.

Perhaps no better statement of the prevailing
view on this point has been made than the fol-

lowing: "Interpretation is a process of reason-
ing from probabilities, a process of remedying by
a sort of equitable jurisdiction the imperfections
of human language and powers of using lan-
giuige. ,a process whose limits are necessarily
indefinite, and yet continually requiring to be
practically determined. It is not a mere opera-
tion requiring the use of grammar and dic-

tionaries, a mere inquiry into the meaning of
words."

So far as legal interpretation does make use
of the rules of grammar and the laws of lan-
guage, it docs not differ from the process eni-

])loyed by every educated and intelligent listener
or reader when engaged in discovering the mean-
ing of a speaker or writer. -Any legal rules,
however, are peculiar to jiulicial interpretation.
Some of them owe their existence to peculiarities
of legal procedure : but most of them have been
evolved by the courts with a view to producing
greater uniformity in the terms of legal writings,
or to lessening and shortening litigation, or to
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securing consistency in the judicial process of

construction.

Some of tlie most important of these rules

may l>c slated brielly as fnllows; (1) When
the laiigua},'!! of a \viilin<; is plain and unciiuivo-

cal, there is no opportunity lor interpretation.

Kven thoufih the court may believe that the

langua)ic does not express the intent of the writer,

it will not forre upon wonls a meanin;; which

they cannot fairly bear. When words admit of

but one meaning, to put another upon them is

not to construe a writing, but to alter it. In

case of a statute, it is not to interpret a law, but

to make one. {'2) The <;raiMinatical and ordinary

sense of words is to be adhered to, luiless that

would lead to some absurdity, or .some repug-

nance or inconsistency with the rest of the

instruKient, in which case the granimatieal and
ordiiuiry .sense of the words must be UKidilied, so

as to ftvoid that absurdity or inconsistency, but

no furtlier. Eminent English judges have called

this the golden rule of construction. It is a

corollary from this rule that when it appears,

either from the instrument it>elf or from the
circumstances attending its ori;;in, that certain

words are used in an abnormal, or peculiar, or

technical sense, they shall be interiueted in such
sense. ^lany modern statutes contain an inter-

pretation clause in which the legislature carefully

explains the exact meaning which is to be

ascribed to certain im])ortant terms of the text.

It is a helpful expedient for remedying to some
extent the ambiguity of ordinary language. In

England a general Interpretation Act was passed

in 1889 (S-i-.'j:) Vict., ch. (i:i) witli a view to

clearing up obscurities in existing and future

statutes. (.'?) In construing any part of a writ-

ing, regard should be had to the entire instru-

ment. Other jiortions may throw nuich light

upon the one under special investigation, and
greatly modify the meaning which it would hear

as an independent clause. Every ])art of a writ-

ing should be brought into action in order to

collect from the whole one uniform and con-

sistent puri)ose. if that is possible. Accorilingly,

if one construction will give reasonable ell'ect to

c^'ery part of an instrunient. while another would
require the rejection of a part, the former will

be preferred. (4) In the case of private writ-

ings, such as contracts and deeds, the language
is to l)e construed most strongly against the
party who is n'sponsible for its use. Of course,

this applies only to cases of andiiguity either in

the words themselves or in their legal cfTi-ct.

Even then it will he enforced only whi-n other
rules of construction fail, for it is deemed some-
what harsh and rigorous. (5) As between con-

structions otherwise equally balanced, prefer-

ence is to be given to that which renders the
instrument most, fair and just and reasonable.

(C) In construing doubtful language, the court
is entitled to consider all the circumstances con-

nected with the oriprin of the instrunient. Proof
of these circumstances is not excluded by any
rule of evidence (q.v. ). It is not offered to

contradict or var\- an instrument, but to put
the court, as nearly as possible, in the place
ot the parties at the- time they agreed upon
this language as the formal expression of their

intentions. (7) The construction put upon nn
ambiguous instrument by the acts of the parties

is entitled to great weight.
The literature upon this subject is quite ex-

INTEBROGATORIES.

tensive, although far from satisfactory. Most
of the treali.scs arc limited to sjiccial topics,

such as constitutions and statutes, contracts,

deeils, wills, and are conlincd mainly to an ex-

position of the art rather than to the science of

interpretation; they stale the practical rules for

the construction of various classes of writings,

rather than discuss the principles on which the

process of interpretation should rest. The best

theoretical treatment of tlie subject is found in

lyieher, Legal tiiid I'oliliciil )lrrmfii<iilir8 (Ham-
mond ed., Saint Louis, 1880) ; Hawkins, I'lin-

ci/ilcs of Lcijal Intrrpnluliun, 2 .luridical .Sj-

ciely Papers (London, I8liO) ; Tiuiycr, I'nUnii-

vary Trcaliie on Eiid<iici\ chapters v. and x. and
Appendi.x C (Bostim. 1S98"). Among the latest

and most valuable jiractical treatises ore the fol-

lowing: Beal, Cardiiinl Hulcs of Lcijal Inter-

pnlalioti (London, 18i)0) ; Black, Coiislruclion

iiiid Interprelulion of Lairs (Saint Paul, iS'.Xi)
;

llardcastle, Itiiles which llovern the Const ruvtioii

and Lffcvt of Utalntory Law ( Liaidoii. l'.IO(l) ;

Maxwell, Intrrprclation of Slalules (London,

1890) ; Sedgwick, Statutory and Constitutional

l,aic (New York, 1874) ; Sutherland, Statute's

and Statutory Construction (Chicago, 1891);
Jones, Construction of ('ommrrcial and Trade
Contracts (N'ew York, 1880); Elphinstone, Nor-
ton and Clark. Ilulcs for the Interpretation of
Deeds (Philadelphia, 1889); Hawkins, Inter-

pretation of Wills (Philadelphia, 18.S.'>) ;

Wigram and O'llaru, Interpretation of Willn

(New York, 1872).

INTERPRETER, Mr. A character in Bun-
yan's I'ilgriin's Progress, typifying the Holy
Spirit.

INTERREGNUM (Lat., period between
reii.'iis), I iiK (iuio.M. The name given to the pi'-

riod of ticrman history between the death of

Conrad IV'., in 12.54. and the elect iou of Uudolpli

of Hapslnirg, in 1273. It is often called the age
of 'list law' (Faustrecht) . During (his tinu'

Germany had no ruler who was generally recog-

nized. William of Holland had been elected as

nn anti-king, in 1247. by the opponents of l'"red-

eriek II. (q.v.). After Conrad's death William,

with the aid of the confederation of Khenish
cities, stieceeded in restoring order in a portion

of Germany. His death, in 1250, led to greater

confusion. Some of the electors, iu 1207, chose

Richard of Cornwall, the brother of Henry HI.

of England: the other electiirs chose Alfonso X.

of Castile. Richard spent but little time in (!er-

many: Alfonso never visited it. Neither one

acquired any real power, and neither was crowned

Emperor at Rome. When Richard died, in 1272,

Alfonso's claims were set aside by common con-

sent, and the Pope ordered the electors to pro-

ceed to a new election. This resulted (127.'?) in

the choice of Rudolph. One of his first acts was
to annul all laws passed by the rival kings since

the death of Frederick II., in 12.')0. For this rea-

son the Great Interregnum is sometimes made to

include the years between IS.'jO and 127.3. Con-

sult Kempf, Geschichte des deulschcn Ueiehcs

irMhrend des grossen Interregnums (WUrzburg.
1893).

INTERROGATORIES (from Lat. interroga-

iarius. consisting of questions, from intcrrogare,

to question, from inter, between + rorinre, to

ask). Questions in writing prepared for the
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exarainatior. of one or more witnesses in a judi-

cial proceeding, to be taken out of court.

In the English and Aiiicrioaii law interroga-

tories are eouimonly eniployed in the following
classes of cases: Where the testimony of an aged
or inlirm witness is to be taken before trial, in

order tliat it may be available in case of his

<U'atli; where a witness is out of the jurisdiction,

and it is desirable to obtain his testimony or
deposition, as it is called; and in connection with
a bill of discovery (q.v. i in equity. In the first

two classes of cases the practice is for the counsel
desiring the testimony to obtain an order, or

connnission, from the court, directing that the
examination be taken before some oliicer com-
pelent to administer an oath, and then to pre-

pare his interrogatories and submit them to the
opposite party or his counsel, who may prepare
cross-interrogatories. In some jurisdictions the

legal competency of the questions is settled by
tlie court before the examination, and in others
the objections of counsel are noted at tlic time
of tlie examination and ruled U|ion at tlie trial.

Tlie commission and the interrogatories are tlien

forwarded to the designated othcer, who summons
the witnesses on the day fixed, administers the
oath, propounds tlie questions, reduces the
answers to writing and transmits them, together
with the order and interrogatories, to the court
out of which the commission issued. Such exam-
inoliims arc subject to all the rules of evidence.

Interrogatories -are sometimes annexed to a
libel (q.v.) in an action in admiralty, but this is

not common j)ractiee. See Depositions ; Evi-
nENCE.

INTERSTATE COMMERCE. See Tbans-
rOKlATIO-N ; RAILWAYS.

INTERSTATE COMMERCE ACT. Tlie
po])ular name for an act of Congress. ap|)roved
February 4, 1887, and oiricially^ designated as
"An act to regulate commerce." The name is

due to the fact that tlie law rests ujion the con-
stitutional provision which empowers Congress
to regulate commorce between the States.

The rapid development of railways in the
I'nifed States after the Civil War, the sharp eom-
jietition between competing lines, and the grow-
ing dejx^ndcnce of the agricultural and industrial
interests of the country upon the transportation
agencies developed a strong antagonism between
the railronds and the public. The railroads were
charged wilh making extortionate rates and with
the rankest favoritism. The welfare of individ-
u.tIs, of localities, and of industries depended in a
high degree upon their action. It was in their
power, by special privileges to individual ship-
pers like the Standard Oil Company, to crush out
cimpetition. By special rates to favored locali-

ties other points were placed at a disadvantage,
while in making rates on dilTcrenl products nice
questions arose which naturnlly all'ecled the wcl-
fin-e of gi-eat industries. The States had eiidenv-
(U-ed without avnil to cojie with the problem.
Slost of them had ere:iteil railroad commissions.
Some of them, particularly in the States of the
Uiiddle West, had been "clothed with drastic
powers to fix maximum rates and to supervise
minutely all phases of r.nilrond management.
Others, like the JfassachuRctts commission, had
filly advisory powers. All had the efTect of
throwing light upon the operations of the roads
and creating a public sentiment in favor of

Vol. X.—4G

reforms which railroad managers found it dif-
ficult to disregard wholly.
The failure of tlie State commissions to pro-

vide an adequate regulation of railways was due
not so much to their methods as to" their geo-
graphical limitations. The consolidation of roads
and mutual agreements for through freight took
a large jiart of the trallic out of the jurisdiction
of the State commissions. Hence, a general
demand arose for reg^ilation by the Federal Gov-
ernment. National regulation was recommended
by President Arthur in 188.3, and, after pro-
tracted debate, was finally obtained by the act
of 1887.

The law subjects to its provisions all common
carriers by rail, or by rail and water, which
engage in interstate commerce business. It pro-
hibits sjiecial rates to individuals, and declares
that no undue or unreasonable preference shall
be given to any particular locality or to any par-
ticular description of fralRc. It prohibits higher
rates for a short distance than a long distance on
the same route, when the shorter distance is in-

cluded in the former, unless under exceptional
circumstances and with authority of the com-
mission. It makes unlawful any arrangements
between roads whereby tralfic is pooled and the
proceeds divided. It prescribes that all roads
shall make their rates public, that they shall
not depart from such published rates, nor change
them without due notice.

The act creates a commission of five members,
with i)Ower to require reports from railroads on
their 0[)erations, to hear complaints and make
investigations relative to any alleged infraction
of the act. In making such examinations the
ecminission may compel the attendance of wit-
nesses, and, in case of refusal to attend or testify,

may invoke the aid of the United States courts to
enforce its commands. If the commission finds

that the railroads violate the law in any way, it

nay enjoin upon them to discontinue the practice.

Offenses against the act are made misdemeanors.
The actions of the commission are subject to the
review of the courts, and a person injured may
elect to take his case either before the com-
mission or, disregarding the commission, before
the courts, although he cannot do both.
The operation of the act has not been all that

was hoped for. The most satisfactory result of

the law has been the publicity which it has given
t) railroad affairs. The numerous hearings before

the commission have brought out a mass of evi-

dence on all jjoints concerning rate-making and
other aspects of railroad management. The sta-

tistical service prescribed by the act has been
most eniciently performed, and, through the pow-
ers lodged in the commission to prcscrilie uniform
methods of accounting, excellent results have been
obtained in the Annual I'cport on the l^latistics

of Rnilroads. The clause of the act designed to

prohibit pooling has accomplished this result, but
lias rather helped than hindered the unified man-
agement of railroads which it was designed to

prevent. The franiers of the act believed in com-
petition as a regulator of the railway business
and sought to maintain competition by prohibit-

ing pooling arrangements. The courts, especially

in the Trans-Missouri Traftic Association case,

have been obliged to uphold this section of the
law rigorously. The result has been to hasten
the process of railroad consolidation. As uni-
form administration was impossible by means
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o/ agrofnuiil, it Ims been elTectcd by means of

Icnse ami |lulvlla^je.

The secoMcl ])iir|)osc of tlie act was to prevent
(li.scriniinations ami unjust rates, in tlie aceoiu-

I)li>liinent of tliis result tlie voniiiiis.sion luis been
liaiiiperoii by a variety of circunislanees. As the
cvideiu'e in all cases must l>c obtained from tlic

j)ersons directly concerned in tlii' alli'^icd wroiij;-

doing, there lias been <;reat dillUiilty in foreiny

tliem to testify. Tile promise of imiiiuiiily from
rriniinal prosfciilion on a< count of such testi-

n^ony, as given in the original act. was not
dieined by the courts sullicieiitly complete, and a
satisfactory formulation was not obtained until
1S1I3. when an amendatory act was ]iassed. More
imi)orlant in its results for the elTcctivcness of

the commission's work have been its relations to

the courts. On ap|H>al from a decision of the
conimission. the courts have sulijected the whole
matter in controversy to review. The action of

the conimission is linal neither as to the law nor
the facts. The introdui'tion of new testimony
iliscredits the work of the I'ommission. which
becomes a mere preliminary investigation.

Again, the commission has no power to pre-

scribe rates. It may declare a rate to be un-
just, and may enjoin the railroads to change it,

but it cannot prescrilx' what change .shall bo
made. If the new rate made by the roads is un-
satisfact<iry, the same wearisome process of com-
plaint and hearing must be gom> through with
before the commission can declare it to be un-
jnst and again order it to be changed.
The commission has pleaded with Congress for

years for an anicmlinent of the act. It has asked
that pooling, under regulations to be ])rescril)ed

by the conunission. shall be ])ermitted. It has
asked further for legislation whi<'h shall make
the finding of facts conclusive, which shall make
the ap|M'al to the courts on the law only, giving
the latter power to order a new hearing of facts

by the conimission. but none to undertake such
hearing on its own account. It has asked further
that it be given power to establish rates in con-

troverted cases. Various measures looking to

these ends have been introduced into Congress,

but none have been enacted into law. See Rail-
ways.
The best discussion of the powers of the Inter-

state Commerce Commission is foiiml in the Re-

ports of the Commission, especially that of 1.S95.

Consult, also, Meyer, "The Interstate Commerce
Commission." in I'olitirnl Sirinirc Quarlcrh/,
September, 1002.

INTERSTATE COMMERCE COMMIS-
SION. Sci' IXTKRSTATK COMMKKCK .\(T.

INTERVAL (l.at. iiitcrnilliim, interval, from
iiitrr. between -|- inllum. wall). In music, the

(liirerence of pitch betwwn any two sounds, or

the distance en the stave from one note to an-
other, in opposition to unison, which is two
sounds exactly of the same pitch. Kroni the

nature of our system of inusieal notation, whien
is on five lines and the four intervening spaces,

!.nd from the notes of the scale being named by
the first seven letters of the alphabet, with repe-

titions in every octave, it follows that there can
only be six different inferv:ils in the natural dia-

tonic scale until the octave of the unison l>e

attained. To reckon from C upward, we find

the following intervals: C to D is a second; C to

JK is a third; C to F is a fourth; C to G, a fifth;

(J to A, a sixth ; C to B, a seventh ; and from C
to C is the octave, or tlie beginning of a similar
series. Intervals above the octave are therefore

merely a repetition of those an (M'tave lower. A
flat or a sharp placed before either of the notes of

all interval docs not alter the miiuc of the inter-

val, altlioiigb It allects its <piality; for exaniiilc,

from C to {;5 is still a fifth, notwithsland-
ing that the ti is raised a seinitoni' by the sharp.
Intervals are cl.issimd as pi'rlVct, iiiajoi and
minor. I'erfect intervals are those which admit
of no change whatever without destroying their

consonance; these are the unison, fourth, fifth,

anil the octave. Intervals which admit of biing

raised or lowered a semitone are distinguished
by the term miijor or mii'or, acconling as the dis-

tance between the notes <ii the interval is large

(U' small. JSuch intervals are the third and sixtli:

lor example, from C to E is a major thiiil, the
consonanie being in the proportion of .") to 4;
when the K is lowered a semitone by a flat, the

interval is >till consonant, but in the proportion
of ti to 5. and is called a minor third. The same
description applies to the interval of the sixth

from C to A, and from C to Ab. The .second

and seventh are also distinguished as major and
minor. If the upper tone of a major, or perfect,

interval be raised, or the lower tone lowered a

semitone, the interval becomes augmented; thus:

ceS or eb-e. lly lowering the up|icr or rais-

ing the lower tone of a minor, or perfect,

interval by a semitone, a diminished interval

results, thus: c - bbb or cS bb. Intervals are

further distinguished as consonant and dissonant.

Consonant intcnals are those which c:iii enter

into the formation of a major (jr minor triad.

They are the perfect unison, fourth, fifth, and
octave and major and minor thirds and sixths.

Thus, c, e, g, e' (1, .'i. .I. K) ami e, f, a, e'

(1, 4, 0, 8) are the tonic triads of C and 1'

major, respectively; whereas, with the third and
sixth (e, a) flattened, they are the tonic triads

of C and F minor, respectively. Dissonant in-

teirals are the major and minor seventh and
all augmented and diminished intervsils. When-
ever they enter into a chord, that chord is a dis-

sonance and rccpiircs resolution into consonance.

The distinction between consonant and dissonant
intervals is n.ade according to the ratio of the

number of vibrations between any interval and

(a) CONSONANT INTEBVALS
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The number of vibrations will then be doubled,
or 1740. This establishes the ratio between the
prime and octave of 1:2. A string producing
e" vilnates 1305 times. Thus the ratio between
prime and fifth is as 780 : 1305, or as 2 : 3. Tlie

pi-ecediug table sliows tlie ratios of the difl'erent

intervals.

As the lengtii of the vibrating string is in in-

verse ratio to the numljcr of vibrations, the ratios

of the above table need only be inverted to deter-

mine the length of the siring for any given inter-

val. See H.\RMONY; Music.

INTEBVENTION (Lat. interventio, inter-

pci-ition, a coming between, from intervenire, to

come between, from inter, between + venire, to

come). (1) An act or proceeding by which a
person not originally a party to an action is ad-

mitted as such for the protection of a right or

interest in the subject matter of the litigation,

which will be materially affected by its deter-

mination. It has always been a well-established

light under the civil law' and was early intro-

duced into the English procedure. In a few of

the United States the riglit is confined to actiofis

involving real or |)ersonal property, but in most
jurisdictions no siu-h limitation exists. A person
may be thus admitted as a party plaintilf or de-

fendant, by application to the court before the
cause has proceeded to trial. See Pleading;
Pr.\ctice; Partie.s.

(2) In international law, the interference of

one State in the affairs of another for the purpose
of preventing injury to itself, or in behalf of

some principle, jierson, or collection of persons.
Intervention may assume several forms. Thus
it may be by vcrlial note delivered to the ambas-
sador of the country against which the grievance
is held; it may be by official notes publicly de-

clared; it may take the form of an international
congress or conference; or, finally, it ma.y result

in armed interference. It is the last form which
is generally understood when reference is made
to acts of intervention. Notable instances of
intervention have been the invasion of Holland
by the Prussians in 1787 to restore to his old
])osition the Stadlholdcr, who was a brother-in-
law of the Prussian King: the interference of
the Holy Alliance to thwart liberal movements,
and restore absolutism in Spain. Xaples, Sicily,

and Piedmont in the early part of the nineteenth
century; the interference of Austria and Prussia
in behalf of Louis XVT. of France in 1701 ; and
the intervention of France in Rome in 1849 to
restore the temporal power of the Pope.
Xo general rule can be laid down to determine

when intervention is justifiable. It is well settled
th.at it is excusable as a measure of self-preserva-
tion. Tluis. in Europe, the policy of interference
in behalf of the biilance of power has been quite
connnon. Any European State may be restrained
from pursuing plans of acquisition of territory.
Europe is regarded as a confederacy of States,
and the balance of power is the guarantee of na-
tional existence against the designs of the more
powerful States. This principle is not violated
by territorial aggrandizements, so long as the
safety and liberty of neighboring States are not
endangered. Notable instances of intervention
under this head were that against Louis XIV. to
prevent him from seating his gi-andson on the
throne of Spain; the coalitions against Napoleon :

the interposition of the four Powers in 1840 in
favor of the Sultan against Mehemet AH of

Eg}-pt; and that of France and England in 1854
to preserve the integrity of the Turkish domin-
ions against tlie designs of Russia. Concerted ac-

tion or intervention by the great Powers of Eu-
rope is sometimes resorted to in order to prevent
a smaller State from following a ])articular line

of conduct or to compel it to do a certain act.

An instance of this form of intervention was
the formal recognition of the independence of
Belgium by the five great Powers in 1830, when
tliat country emancipated itself from Holland.
With the development of modern civilization,

humanitarian motives are often a[)pealed to as a
juslilication for interference where cruelty is in-

fiictcd bj- despotism or religious intolerance. Such
cases must be carefully scrutinized, for the
danger always exists that they may cover ambi-
tious projects for territorial aggrandizement. But
interventions on the giound of humanity have
under exceptional circumstances certainly a
moral, if not a legal justification. Such was the
intervention of Great Britain, France, and Rus-
sia in 1827, by which Greece was liberated from
Turkey, and again in the interposition of the
great Powers in 1800 to stop the persecution
and massacre of Christians of the Lebanon. The
most important recent instance of intervention
is that of the United States in Cuba in 1898,
which may be referred in part to humanitarian
feelings aroused by the crueUies attending the
insurrectionary struggle against .'~!panish author-
ity, in part to the destruction of .\merican prop-
erty, and the menace to American interests re-

sulting from the possible acquisition of the
island by another foreign power. See Intebna-
TIONAL Law, and the authorities there referred
to.

INTESTACY (from Lat. iittestatus. having
riade no will, from in-, not + testari, to make a
will, from testis, witness). A technical term of
the law to describe the state of a person who
dies leaving property undisposed of by last will
and testament. By the present law of England
and the L^nited States there is no restriction upon
the right of testamentary disposition. This has
not always been the case, however, the right of
disposing of one's proj^rty by will without
restriction being a comparatively late acquisition
in the evolution of society. Indeed, in Scotland.
Louisiana, Quebec, and other States whose legal
systems are based on that of the civil law. the
power of testation is still limited by the right of
children of the testator or other n:itural objects
of his bounty to take by inheritance a certain
definite share of his estate. See Inofficiois
Testaiient.

Intestacy may be complete, as where a person
leaving property dies without leaving a valid
will : or it ni.ay be partial, where a will does not
dispose of the entire estate of the testator, either
intentionally or through the lapse of a legacy,
or the illegality of a specific devise. In either
event the property undisposed of by will passes
by the operation of the laws of descent (q.y.

)

and distribution (q.y.) to the heirs or next of kin
of tlic decedent. See Heib ; INHERITANCE; Tes-
ta Mi;\T; Wtix.

INTESTINE (Lat. iitte.tfintim. neut. sing, of
iiilcstinus. internal, from ixtiix. witliin. from in,

in). The part of the digestive tract between the
stomach and the anus. The small intestine in-
cludes the duodenum, the jejunum, and the ileum,
and averages 22 feet 6 inches in the male, 23
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feet 4 inches in llie fi-malc. With the exception

o; the (iuoUcnuiii, the small inlfslino lies in gen-

«>ral in the fciilral pmt uf llii' abdominal cavity,

Ixiundvd liy the large intesliiu- on either side and
above. The jejunum and ileum are connected to

the posterior alidnminal wall liya rellcxion of the
peritoneum, called (li<> mesentery. The duodenum
is about 10 inches loiif;, 1 1^ to 2 inelies in diam-
eter, and curved like a horseshoe. The head of

the pancreas is received into the curve. It is

the part of the intestine which is continuous with
the stomach at its pyloric extremity. The jeju-

num is descrilied under its title. The jejunum
and ileum vary much in the arraiijrement of their

coils, and there is little regularity in their posi-

tion beyond that already stated. The term ileum
is applied to tlie last three-fifths of the small gut.

It ends at the ilco-o;peal valve, through which
tlie contents of the small intestine escape into the
head of the colon. The small intestine has four
coats: Serous or peritoneal, nuiscular, areolar or
submucous, and mucous. The last is covere<l

with minute prolongations called 'villi.' and line<l

with columnar epithelium. There are few vnl-

vulw coiinivcntei, or folds of nuieous membrane,
in the ileum. Solitary glands alone or in aggre-

gations (called Peyer's patches) are found in the

lower part of the ileum. These are largely

obliterated in typhoid fever.

The large inle-stine is divided into the ctecuni

;

the ascending, transverse, and descending colon;

the sigmoid flexure; and the rectum. It is so

placed as to encircle the small intestine. Tlie

c.TCum lies in the hollow of flic riglit iliac region.

Prom this point the eohm rises to the liver, then
crosses the abdominal cavity to the opposite side,

passing below the stomach to the spleen; then.

making a sharp turn, it descends to the left iliac

fossa, where it forms a loop termed the sigmoid
flexure (from its resembling the old Greek letter

sigma ) ; and finally, now termed the rectum,
cur\'es back to the head of the sacrum, thence
follows the concavity of the sacrum, and thence
curves backward to the anus. .Vltached to the

ca>cum, generally back of it, is a small, short,

blind tube, about ,S to 4 inches long, opening into

the gut, and termed the vermiform appendix
(q.v.). The subdivisions of the large intestine

are treated under their own titles. The constant

motion of the intestine (peristalsis), by which its

contents are conveyed along, is due to the con-

tractions of the muscular fibres of the gut. See
Digestion.

hi.stolooy.

The wall of the intestine is composed of four

distinct coats, which from without inward are

known as: (1) The serous coat. (2) the muscular
coat, (3) the submucous coat, and (4) the

mucous coat or mucous membrane. These coats

present certain dilTcrences in structure in the

two main di\'isions of the intestine, the small in-

testine and the large intestine.

TiTE Small Intestixk. The serous coat of the
small intestine consists of a single layer of epi-

thelium or endothelium (forming the peritoneal

surface) resting upon a thin layer of delicate

connective tissue. ISencath this lies the muscular
coat composed of (a) an outer portion in which
the smooth muscles arc disposed longitudinally

to the long axis of the intestines and consc-

<)uently known as the longitudinal muscular coat,

and (b) an inner or circular coat in which the

nuiscle-cclls are disposed transversely to the axis
of the intestines. The two layers of muscle are
separated by more or less connective tissue. The
subnnieous coat consists

of loosely arranged bun-

dles of fibrous and elas-

tic connective tissue,

with a rich plexus of

blood-vessels, lymphat-
ies, and nerves.
Through the submucous
coal are distributed, at
varying intervals, cir-

cumscribed m:isses of
1 y m p h o i d tissue or
lymph - nodules. These
may occur singly (soli-

tary glands, or folli-

cles), lying in both sub-

iiuieosa and mucosa,
and may even jjrojeet

slight Iv from the free

LonKttudinal section of
111] III a II Hill nil liiU'Htliios,

Hliiiwiiif; Kfiifrai iflatloii of
ttit' foliirt foiiHtitiitliiK til**

vnlvuliB coDDlventes to tlie

IIIUCOHII mill HUbllllllMlllHIHIUt.

The latter eonHtltiit''H tlio

llbrouH core over wliU'h the
niueosa with itit villi uiid

glaiiils ext4.*nd8.

surface of the mucous
membrane. Or else, instead of a single nodule,
there may be a collection of nodules forming
what is known as Peyer's patches, which are

SECTION OF ^MAI.L 1STE8TINE OP X CAT.

n. Mucous rfmt; f>, siihniucoui* coat; c, muHciilnrcoat;
d, fl, I'l-yer's piit^^h, cut cro8«wlne.

found mainly in the ileum. Usually from 20 to

30 nodules constitute a patch. Like the solitary

nodules, they lie in both submucosa and mucosa
and often project upward to the free surface of

the intestine. Finally, the

mucous membrane of the

small intestine is thrown
up into transverse or ob-

lique folds, which involve

also the submucous coat,

and which are known as

the viilviilw ronniicnlcH. In
addition to this the mucous
membrane over the valvula;

is studded with niinvite

projections known as villi,

which are characteri.stic of

the small intestine. The
mucous membrane consists

of three coats, the epithe-

lial coat, the stroma, and
the niuscularis mucosa?.

The epithelial coat is eom-
po.sed of a single layer of

columnar epithelium,
which covers the surface of

the mucous membrane. Dis-

tributed at interi'als among
the columnar epithelial ISaK''*-'

'''"^"='* "
cells are clear, transparent
cells, which, on account of their shape, are called

goblet cells, or, because of their secretion, mucous
cells. The epithelium rests upon a basement
membrane, beneath which lies the stroma. The

Longitudinal section
of villus friiiii InteMtiiie

of dof;, tiiij^hly nia^riiitli'd.

a, CoJuinliar epltlti'lium

containing poblet r-eils,

h. and iniKfatory leu-

roevte«(/;j; c, basement
nienibrniie; fj, plate-like
connective tissue ele-

ments of core; p. blood-
vesselfl; /; absorbffiit
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.Si III p 1 e tubular
jflaiidM of Inr^e in-

ti'Ktint'ri uf dofs; : the
epithelial eiemeuts
liiiiug the follicles

have become very
largely converted in-

to goblet eellB.

latter is composed of delicate connective tissue

and more or less diffuse lymphoid tissue. It ex-

tends up into the villi and supports the vessels,

nerves, and glandular structures. From tlie bottom
of the depressions between the villi, glands ex-

tend down into the stroma. These are tubular

glands, called the crypts of Jjieberkiihn. and ex-

tend down almost to the muscularis mucosa.'. Tlie

glandular epithelium is colunuiar in type, lower
than tliat on the surface of the nuicous membrane,
with wliich it is directly continuous. Numerous
goblet cells are distributed among tlie columnar
cells. In one portion of tlie small intestine much
more elaborate glands are found. They are situ-

ated in the duodenum and are

known as the glands of lirun-

ner. They are compound tu-

bular glands, whose acini are

situated in the submucosa and
whose ducts ])ass up between

tile eiypts of Licbeikiihn and
enipt.y between the villi. The
muscularis mucosa; is the in-

nermost layer of the mucous
membrane. It is composed of

smooth muscle - cells, whose
long axes correspond mainly
to the long axis of the intes-

tine. At certain points a
more or less complete internal

circular layer is present. See

Bbunxf.r's Glands.
Blood - Vessels, LTSiniAX-

ics, .\ND Xesves. The larger

arterial trunks pierce the se-

rous and muscular coats, in which they give oil'

blanches, and form a rich network in the submu-
cosa. From this network smaller branches are

given off, which form a capillary anastomosis

throughout tlie mucous membrane extending up
into the villi. From the capillaries arise veins

wliich empty into the venous plexus of the sub-

mucosa, from which larger venous trunks pass

outward, accompanying the arteries. The
lymphatic system of the intestine is very exten-

sive. Beginning as blind canals in the villi, the

lymiihatics pass downward to form a plexus in

the deeper layers of the mucosa and in the sub-

mucosa. From this plexus larger lym])hatic ves-

sels pass outward to the mesenteric lymph-glands.

The nerves of the intestine are mainly non-medul-

lated fibres from the abdominal plexus of the

s;\nnpathctic. Between the two muscular layers

liie nerve-fibres form a rich plexus, known as the

plexus of Auerbach. From this plexus fibres ex-

tend to the submucosa, where a .second plexus,

called the plexus of Weissner. is formed. In both

plexuses microscopic groups of ganglion-cells are

found.

The Large Intestine. This differs from the

small intestine in several important particulars.

The mucotis membrane is entirely devoid of villi

and its glands, which are of the simple tubular

variety, open upon the surface of the mucosa. In

the ca'cum and colon the internal muscular coat

i=; thinner than in the small intestine, and the

external longitudinal muscle, instead of com-
pletely surrounding the gut, as in the small intes-

tine, is collected into three flat bands. As these

bands are shorter than the other layers which
make up the intestinal wall, they are responsible

for the sacculation which is so characteristic of

the large intestine. In the rectum the serous

coat is replaced by a fibrous coat, and toward
the anus the circular muscular coat becomes
thickened and is composed of voluntary muscle
forming the internal anal sphincter muscle. Soli-

tary hinph-nodes (x;cur throughout the large in-

testine. The collections of nodes known as Peyer's
patches are, however, usuallj' confined to the
small intestine. The distribution of blood-ves-

sels, lymphatics, and nerves is similar to that in

the small intestine.

INTI, en'te. The deified sun, worshiped by the
Incas of Peru.

INTIMIDATION (from ML. intimidare, to
iutiiuidulc, from Lat. in, in + thnidus, afraid,
from limcrc, to fear). Literally, the act of mak-
ing afraid, in law specifically said of the un-
lawful use by a person or combination of persons
of threats of violence, or of force to compel an-
other to do or refrain from doing an act which
he has a legal right to do or abstain from doing,
as he chooses. For this form of duress (q.v.)

as exercised by combinations, as of strikers,

manufacturers, merchants, etc., the term intimi-

dation is especially used. Xo exact statement of
what constitutes such intimidation unlawful has
yet been given, nor probably can such a state-

ment be made. Neither are the principles upon
which the question in any case shall be decided
well settled, although this question is one of

primary importance in the administration of the

law as affecting strikes of employees against their

employers, and as affecting combinations among
employers to coerce employees, as of manufac-
turers or dealers either to coerce others or drive
them out of business. When the acts complained
of as constituting intimidation are unlawful in

themselves regardless of the question of intimi-

dation, there is no difference of opinion in the

cases in holding that such acts, when they rea-

sonably result in coercing a person from the

exercise of his legal freedom of conduct, consti-

tute unlawful intimidation; as where actual

physical violence is threatened and overt acts are

done in pursuance of the threat.

\^liere, however, the acts complained of result

in intimidation because of the number of persons

by whom they are done in concert or in accord-

ance with a common plan of so affecting the busi-

ness or affairs of plaintiff, but would be harmless

or ineffectual without such combination, the

decisions are at variance. For example, the

courts are not agreed as to what is and what is

not legal picketing, as it is called; as to the

legality of notice posted in the meeting-rooms

of trades unions affecting the standing of par-

ticular employers; as to the legality of designat-

ing a shop as a scab shop; of the manner that

may be used in requesting other workmen to

quit work; of notifying employers that they have
non-union men who must be discharged to pre-

vent a strike; of the fining of members to compel
them to strike, etc. Formerly the law (common
law) was unjust in its discrimination against

the performance of these acts by combinations of

workmen or others; but these rules have been

much modified both by statute and judicial de-

cisions. Generally speaking, the courts of the

United States, and of some States, as Jfassachu-

setts and New Jersey, adhere more closelv to the

spirit of the old common-law rule than is done

in some of the other States, as New York and
Illinois, where the effort of organized labor has
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been more effective in iiiudifying it. The most
general question tluit remains unsettleiV is as

to wlietlier it is lawful for a body of men to

do in unison or in pursuit of a common purpose

any act wbich it sliould be lawful for each mem-
ber of the body to perform as an individual, or

wbetlicr such acts so performed may under the

given conditiims amount to a conspiracy. See

further under Consimh.vcy : OiitKss; Tort:
StRIKKS .\NI> LorKOl'T.S; BOYCOTTINO ; PlCKKT-
IN(i. etc.. and consult the authorities under ToBT.
Consult also, for a statement of tlii' latest devel-

opment of the subject in (Ireat Britain, the case

of .-Vllen vs. Flood. Iloiisr of Lords <'anci< ; and
for the latest development of the subject in the

State of New York. The National Protective

Association rs. ('ununings. .Vcic York- Court of

Appeals Heports, 1902: Be«ttie vs. C'oUeman.
Xrir Yorl: Supreme Court Reports, 1903.

INTINE, iii'lin or in't.'ii (from T-at. iiilus,

within). The inner and more delicate layer of

the spore wall. The outer and heavier one 13

called the 'exine.' The intine is also sometimes
called the endosixirc.' See SPOBE.

INTONATION (from 'Ml.,, intonare. to sing
adnrding to tones, from l.at. iii, in + tonus, Gk.

tAtos, liinos, tone; connected with Lat. tendere,

(ik. relvtiv, teintiu, Skt. /(//i, to stretch) . In music
the |)ro<luction of tone either by an instrument or

by the voice. It is of no importance in keye<l in-

struments like the piano or organ, as the per

former can only strike the proper key and is

powerless if the Instrument is not in tune. Rut
the matter of intonation is of vitmost importance
in the voice and all string and wind instruments.

(Inly a i>erson having a finely trained ear is able

to produce prfipc intonation. Hence we speak

of pure and false intonation.

INTOXICATING LIQUOBS. All li<pn)rs

wliicli may rcasimably lie u-ed as beverages and
which contain enough alcohol to produce entire

or partial intoxication if drunk in ordinary
quantities.

.•\n exact definition of this term is important
under all excise and prohibition sUitutes, but as

many palatable mixtures containing alcohol are

sold in evasion of such laws, no delinite enumera-
tion of such liquors is possible. The statutes

of many States are broad enough to cover all

preparations or comiiounds containing alcohol

when they come within the above definition.

The coiirts in most jurisdictions will take
judicial notice of the character and elTcct of the

well-known liquors, such as gin. whisky, brandy,

etc.. but will re(|uire proof of the intoxicating

qualities of mixtures containing alcohol, such
as cordials or the various tonics. ,\n interesting

discussion of this subject will be found in the
"Into.xieating T.iquor Cases," reported in 25
Kan. Rep. p. 7.tI. See Excise; Pkoiiiwtio.n.

INTOXICATION (MI,. iH*oa-i"cn(io, from in-

toxirini . to poison, from Lat. in, in + toxicum,
from CiV.. ni^iKbv. tuxikon. poison, originally

that poison in which arrows were dipped, from
T<if(K<if, tiixiLiis. relatinsr to a bow. from -6iiiv,

toxon, bow). In medicine, poisoning by any
agent: colloquially, a condition of impaired will

and undermined control rcs\ilting from drinking
alcoholic beverages. Intoxication is as correctly

used of serious disturbance of mental and physi-

cal equilibri\im by the use of opium, chloral,

INTOXICATION.

belladonna, cannabis indica, or by the ingestion
of lead, as of the poisoning resulting from the
use of liquor. Alcoholic intoxication may !»
acute, subacute, or chronic, .\cute intoxication
follows drinking a considerable quantity of

liquor at once. Profound insensibility follows

speedily, with stertorous breathing, purplish face,

frothing at the mouth, weak ])ulse. and increas-

ing coma. An active purge, such as eroton oil,

jiut on the root of the tongue or introduced into

the rectum, together with hypodermic injections

of strychnine, tioth used after the employment of

the stomach-pump, may be elbeaeious and save
life. This form of intoxication is rarely seen.

The subacute form is the usual drunkenness, of

mild or .serious type. It is the form ob.served

in those who drink alcoholic Ix'verages for the
exhilaration they feel, or in those who drink till

they arc stupefied. Slight intoxication I'auses

increased activity of the circulation and of ner-

vous and mental ])roeesses, as well as in most
cases deran^renicnt of the digestive apparatus.
Heavy drinking results in delirium, staggering

(due to cerelwllar disturbance), loss of mus-
cular power, and finally stupor. Vomiting,
depression, and tremor appear when the person
awakes or becomes conscious. An emetic, a
cathartic, and a Turkish bath often rouse an
intoxicated person when Ix-coming drowsy, anil

prevent the occurrence of the coma which threal-

ens. liut after repeated indulgences these meas-
ures fail, .\mmonia and strychnine are both
very serviceable in treating the conditions exist-

ing after the patient is aroused from his

unconsciousness. Habitual intoxication results

in (Iclirium tremens in some cases. (See 1)k-

i.iitHM.) In others, it lea<is to alcoholic insan-

ity. (See In.saxity.) Serious organic diseases

result from the use of alcohol, such as cirrhosis

of the liver, cirrhosis of the kidneys with secimd-

ary heart disease, and artcrioselerosisj all of

which are discussed under their proper titles.

The will becomes undermined, judgment becomes
impaired, and the idea of moral responsibility

becomes diminished or lost,

I.\ei;rietv. This is the di.seased mental condi-

tion resulting from the use of alcohol. There may
have l)een an underlying neurasthenia, which has

led the patient to seek some agent which will re-

move his weakness and lack of endurance. Re-

jM-ated recourse to alcoholic stimulation frequently

results in inebriety in such a case. Heredity plays

a prominent role in the causation of inebriety. In-

ebriety or insanity is found in the ancestry of

about half the cases. Race has a certain influence.

Denmark and Belgium suder from the greatest

amount of inebriety in the Cimtinental countries;

Russia and Germany come next, and France,
Sweden, Austria, and Switzerland follow. Tha
Anglo-Saxon seems very su.sceptible to the dis-

ease. The Italian is singularly free from it, and
the Spaniard has nearly as good a record. The
.lewisli people present an example of general
freedom from inebriety wherever they are found.

.\ hot, moist climate favors inebriety by reduc-

ing general nervous resistance. Kxposure and
occupation have also an evident influence. The
mortality from alcoholism is stated by Norman
Kerr to be 40.000 annually in Great Britain.

He quotes I.ankester as sa.ving that one-tenth
of the entire mortality in Great Britain is due
to alcoholism.
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Medico-Legal Aspect. Tlie tendency to com-

mit crime is mudi greater in inebriates than

in others, because of the weakening of tlie will

and the lessened moral sense. It is held that

into.vication is no e.\cuse for commission of crime,

and the criminal who remembers nothing of his

acts committed wliile under alcoholic inllucnce

must pav the |)enahv due to his offenses. Con-

sult Kerr, Inehrk-t;/' (Philadelphia. 1888). See

Alcohol, PHYsioLoorcAL axd Poisonous Action
OF ; AlXOlIOUSM ; l)lPSOMAM.\.

INTRA. A manufacturing town in Italy, on
Lago Maggiore ((|.v. I.

INTRANSIGEANTS, a.N'traN'se'zhaN' (Sp.

intransiijcrtlc. uncompromising, from Lat. in-,

not + transit/ere, to n:ake a settlement, from
trans, across + ru/t re. to act). A term applied

in Euro|)f'nn politics <Uiriiig the last lialf-ceiitury

to any ultra-radical element. In Spain the name
was given to a party of Red Republicans and
Socialists who, after the declaration of the Re-

public in 1873, attempted to divide up the coun-

try into cantons, and to introduce a communistic
regime. They held t'arthagena for six months
against the Government, but were Jjut down by
the dictator Castelar and General Dominguez.
The term had been used in France liefore this at

the time of the Conunune. Vliilriinsigeant is a
newspaper published in Paris by Henri Rochefort

(q.v. I. the fanuiiis radical politician.

INTRENCHED CAMPS. See Fortifica-

tion.

INTRENCHMENT (from intrench, from in-

+ trench, from OF. trcnclter, truncher, Fr. tran-

cher, to cut, from Lat. tritnciirc, to lop, from
truncus, trunk, from triincns, OLat. troncus,

maimed). Any form of constructive defense

work by which soldiers strengthen a position, or

fortify "it against an enemy. See Fortification;
Trench, Military.

INTRODUCED SPECIES. Animals and
plants brought into a country from a foreign land

by the agency of man. In the settlement of

Xorth America from the Old World scores of

species of plants, mostly noxious weeds, and
hundreds of species of animals, largely parasitic

or destructive to agriculture, have been intro-

duced. Among plants, chicciry. wild garlic, and
the water hyacinth of Florida are examples of

the great spread of introduced species. Domes-
ticated aninuils may escape from captivity and
become noxious. The wild pigs of our Southern
States and the Galapagos Islands are examples.

Goats have become wild in many places, and
have wrought great destruction. Thus the island

of Saint Helena, which is now a barren rocky
desert, was formerly clad with forests. The
change has been brought about in four centuries
by goats. Cats that have become wild'on islands

have in many cases exterminated species of birds

there. Rats and mice, in some cases previously
imported from .\sia, have been introduced into

this country from Europe, and have spread
everywhere, exterminating native species and
conquering one another.

The European rabbit was introduced into .Aus-

tralia in 18(54 for sporting purposes. By 1879,
legislatures were enacting laws for its destruc-
tion: and recently an important industry has
arisen in vabbit-skins and canned rabbit-meat.
The setting free of Belgian hares in this country

is attended with dangers. (See Rabbit.) The
mungoos of India was introduced into Jamaica
in 1872 to rid the island. of rats, whose depreda-

tions caused an annual loss of .$500,000. In 1882

the mungoos had caused such a diminution in

the rats that the annual loss from rats was
reckoned at about one-half the former amount;
but the mungoos multiplied, domestic animals

and barnyard fowls were destroyed by it in vast

numbers ; next native vertebrates fell a prey, also

bananas and other fruits. About 1890 the mun-
goos became recognized as the worst pest of the

island, and as doing vastly more harm than good.

Of late years, however, the depredations of the

animal have begim to diminish. (See MuN-
ooo.s. ) Other examples of imported animals
which have wrought untold damage might be

cited at great length. The English sparrow, the

cabliage butterfly, the Hessian lly, the gypsy
moth (in Massachusetts) are familiar examples
elsewhere described in detail. The reason why
introduced animals thrive to so extraordinary

degree is because they are removed from their

natural enemies, and those that might keep them
down have not learned to do so. Usually, in

time, enemies are acquired, as they have been

by the English sparrow, and thus the balance in

nature is restored. Consult: Palmer. "The
Danger of Introducing Noxious Animals and
Birds," in Year Boole of Department of Agricul-

ture (^^'ashington. 1898). See Acclimatiza-
tion: IsOI..\TION.

INTRODUCTION (Lat. introductio. a lead-

ing in, from introducere, to lead in. from intro,

within + ducere, to lead). In instrumental

nuisic, a shorter movement preceding the com-
position proper. According to the character and
length of the composition the introduction may
be shorter or longer. In a polonai.se. waltz, etc..

the introduction generally consists of only a few-

bars. In works written in son:ita form the in-

troduction can assume great dimensions, as in

Beethoven's Second and Serenlh Si/mphonies.

The thematic material upon which the introduc-

tion is built may be entirely original and inde-

pendent of any tiiemes in the following principal

movement, as in the case of the two Beethoven
symphonies. Then again the introduction may
be constructed upon themes of the movement
proper, as in the case of Schumann's First 8i/m-

phonij. As the introduction is invariably in a

slow tempo, the themes of the allegro appear

almost invariably in augmentation when used in

the introduction. But it is by no means obliga-

tory to begin every longer composition with an
introduction. Of Beethoven's symphonies the

third, fifth, sixth, eighth, and ninth begin with-

out any introduction.

In dramatic music the term introduction has

several meanings. In the older operas, which
were divided into numbers, the introduction was
the second number. It followed the overture,

and generally was a short instrumental passage

leading into the opening chorus. But even Gluck
sometimes united the overture with the intro-

duction. Some operas have no overture, but

only an introduction of greater or less extent.

Such works as Verdi's Otello or Falstaff have,

properly speaking, not even an introduction.

Beginning with Lohengrin, Wagner abandoned
the form of the overture and substituted an in-

troduction which he calls Vorspiel (q.v.). Be-

sides the principal introduction at the beginning
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of his dramatic works, Wajmcr generally opens
every art »itii an introduction of some length.

INTROIT (Lat. introittis, entrance). .•Xn an-

tiplion sun^ or said at the befjinninp of the mass,
varying with the season or festival, .\ftcr tlie

nntiphon jiroper conies a verse fniin the I'saliiis,

followed (except in requiem masses and in Pas-

sion-tide) by the Gloria I'liiri, and the repetition

of the antiphon. The opening words of tlie

introit are commonly used in ecclesiastical

terminology to desi<;nate the proper mass of the

day; and certain Sundays are even popularly
known in the same way, as Oaiirlclc, Lwiare,
Quasimodo Sunday, etc. This practice is very
usual in nieiliavnl documents and authors.

INTROMISSION (ML. iiiliomissio, from hat.
intromit l< re, to send within, from intro, within

+ mittere, to send). In Scotch law, the
assumptiim of legal authority to deal with an-
other's pro])orty. It is divided into legal and
vicious intromission. I-cgal intromission is

where the party is expressly or impliedly au-
thorized, either by judgment or deed, to assume
the management and control of an estate.

Vicious intromission is where a person without
legal authority interferes with a deceased per-

son's estate, as by assuming to act as heir or as
executor of a will. Such acts constitute a usur-
pation, but have a certain qualilieil validity, and
cannot be impeached collaterally. They corre-

spond to the acts of an executor de son tort of
English and American law. See Executor.

INTROSPECTION (from Lat. intronpicere,

to look within, frum intro, within -j- npicere,

specere, to look: connected with Gk. CKt-Tcndni^

skcptesthai, Skt. spa^, pai. to look, OHG. sprhon,
Ger. spdhcn, to sp.v). The specific metliod of

psychology-, as observation or inspection is the
specific method of physical science; also termed
Self-Observ.\tion or 'IxxEK Receitiox.' The
three names are characteristic of three difTerent

attitudes toward the study of mental phenomena,
which we may term the rationalistic, the em-
pirical, and the experimental. ( 1 ) Kant de-

clared that a science of mind is impossible, for

the reason, among others, that the method of

psychology is impracticable: self-observation im-

plies a change of the very f.icts which we desire

to observe. If self-observation were, literally,

the method of psychology, Kant's objection would
be valid. If. then, psychology- were forced to

rely on self-observation, there could be no ascer-

tainment of mental uniformities, no science of

mind ; the more attentive the obser^'er, and the

more systematic his use of the method, the
scantier would be his harvest of facts; specula-

tion would have free play. Hence the empirical

^ school (2) .substituted for self-observation the

method—or, rather, the unmethodical employ-
ment—of inner perception (inncre ^yahrnek-
tiiunfi). Observation is planned and prepared
for: perception, the noting of events and condi-

tions as they appear, is a matter of happy acci-

dent. Now inner states and processes can be
perceived or noted as well as outer: there is no
self-contradiction involved in the phrase 'inner

perception;' but, at the same time, the loss of

the plan and system implied by the term 'obser-

vation' is a serious handicap to a science, and
must lead to inadequacy both of description and
of theory. We find, accordingly, that the intro-

spection or inner perception of the empirical

psychologists has no claim to rank as a true
scientific method. It makes the cardinal mistake
of considering merely the most obvious as|H'el

of mind— its cognitive function ; it views mental
proCT'sscs always through the glass of meaning.
of logical import; it tells us what mental events
stand for, but not what they are. It is clear

that we shouhl gain little knowledge of the
anatomy of our bodies by a superficial cata-
loguing of the bodily functions, as they are ap-
parent in the weurreiices of every-day life;

indeed, that we might go sadly astray, in our
attempt to translate function into the unknown
language of structure. The same thing ludds of

mind, as interpreted by the metliod of inner piT-

ception. (o) In the first place, the method Ic'ads

to an overemphasis of what .James has called

the 'substantive' factors in the stream of thought,
and to an underemphasis of the 'transitive' parts.

We read of images and ideas and representations;
but the 'fringes' of these psychical entities, the
elusive and yet essential processes which Spencer
(still in logical terms) has denominated •feeling-i

of relation.' are left entirely out of account. The
result of this error is that mind is piitured as
if composed of discrete and sharply separable
terms (the 'sensations' or 'ideas' which corre-

spond to the sini])lest 'bits of knowledge'), in-

stead of lx"ing presented as what it really is. ii

shifting continuum, a tangle of ever-moving and
ever-changing pro<'esses. (i) A second mistake
to which inner perception is liable is that whiih
has been callecl par rxcellonrr the 'psychologist's

fallacy.' The |isyehologist is tempted to read
himself, his own knowledge and attitude, into

the mental process or group of mental processes

which he is considering. Instead of taking the

mental stufT as it is, in the incompleteness and
abstractness which are conditioned upon its de-

tachment from context, he rounds it olT and
supplements it by his outside knowledge of this

context. He is thus tempted into a twofold
error. On the one haml—mi>led by the poverty
of langu:ige, which ordinarily names a pcrccp
tion or idea by naming the object to which it

refers, no matter what the mode or character of

this reference may be—he is easily brought "to
suppose that the thought, which is of the object,

knows it in the same way in which he knows it,

although this is often very far from being the
case." On the other hand, since he is himself

familiar with all the relations in which the given
mental process stands, he is apt to read an
awareness of these relations into the process;

he makes the pro<'ess conscious of itself as he is

conscious of it. The result is that we are fur-

nished not with a description, but with a logical

construction of mind: while, as there is no appeal
from the logical construction to the facts, em-
pirical psychology is full of quasi-logical con-

troversies, that are not only long drawn out, hut
are in the nature of things incapable- of psycho-

logical termination.
(."i) We arrive at introspection proper only

when we reach the point at which the experi-

mental method is introduced into psychology.

(See Psvciioi.OGV. Experimen-tat..) "This does
not mean that there was no valid introspection

before there was experiment ; men are often

better than their methods. Nor does it mean
that all the results of experimental research are
the fruits of an unimpeachable introspection;

methods may be better than the men who use
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them. It means that, with the, advent of experi-

mental control, psycholcj.'j' was able to combine
Uie altitude of inner perception with the plan

and system of self-observation; and that this

science thus acquired a method which is as ac-

curate and relial)le in principle as are the meth-
ods of the physical sciences. Experiment enables

us so to regulate external conditions that a de-

terminate mental occurrence may be induced at a
determinate moment of time; it enables us, fur-

ther, to prevent any modification of conscious-

ness save by the occurrence under investigation.

Given a state of eonientrated attention (q.v.

)

on the part of the observer, the requisite degree

of practice, a retentive memory (q.v.), and an
adequate command of language wherewith to

report the experience (see Discrimination,
Sensible I—and there is no reason why a psycho-

logical introspection may not be as exact as an
observation in chemistry or physics.

BiOLiouRAPiiY. Wundt, Orundsiige der physio-

logischen I'siirhologie, vol. i. (Leipzig, 1893) ;

id.. Essai/s (ib., 188.>) : id.. Outlines of Psy-
chology, trans, by Judd (ib., 1897) ; .James, Prhi-

ciples of I'syrhology ( Xew York, 1890). For
rules of introspection, general and special, con-

sult: Kiilpe. Outlines of Psychology (New York,
189.5) ; Titchener, Outline of Psychology (ib.,

1S99I : id.. Experimental Psychology (ib.. 1901).
See Socwi, Psychology.

INTRUSION (ilL. intrusio, from Lat. intru-

dor, to thrust in, from in, in + trudere, to thrust;

connected with OChurch Slav, truzdati, to tor-

ment, and probably with Goth, yriartan, AS.
J>rt(#aH, OHG. -driozan, Ger. -driessen, to vex),

lu English law, an unlawful entry upon a free-

hold estate, not at the time in the actual

seisin of the ri^rhtful owner, and with the view
of ousting him of his estate. It could be
effected in the interval between the death of a
tenant in fee and the actual entrj- of the heir,

or between the death of a tenant for life and
the entry of the remainderman. Though not
technically classed as a disseisin (q.v.), it had
similar effects, vesting the seisin and title in

the intruder. The usual remedy for an intrusion

was by a writ of entry. Tlie distinction between
the several kinds of ouster (q.v.), dependent
upon the time or manner in which it was effected,

has generally been abolished in England and
the t'nitcd States, and the whole subject com-
prehended under the description of adver.se pos-

session and di.sseisin. In Scotch law the term is

employed in a looser sense to describe a trespass

upon lands.

INTtriTION. See Instinct.

INTTJITIONISM, or INTUITIONALISM
(from inluition. from ML. intuifio, immediate
cognition, from Lat. inlucri, to look at, from
in, in + tueri, to look). The name of the

theory that our knowledge of at least some
fundamental principles, wliether of metaphysics
or of ethics, is due to the fact that they present

themselves to us as true in their own right, and
therefore need no proof of any sort. The view
supposes that we have certain faculties for the

Immediate apprehension of these principles; thus
our intellect is supposed immediately to appre-

hend the truth that two and two are four, and
our conscience the truth that theft is wrong, or

that action prompted by benevolence is better

than action prompted by sensual appetites. In

ethics, intuitionism is also used to designate the
view that not general principles are immediately
apprehended, but the riglitness or wrongness of

each particular act. These views fail to recog-

nize the fact that an unreasoned assurance of a
truth may be the psychological outcome of for-

gotten processes of reasoning. For an account
of the origin of our knowledge of general truths,

see iNDt CTioN : Knowledge, Tueoby of.

INTUSSUSCEPTION (from Lat. infus. with-
in + susccptio, a taking up, from suscipere, to

take up, from sub, under + capere, to take), or
Invagination of the Intestines. A displace-

ment of a portion of the intestine into the part
immediately below, just as the finger of a glove

may be partly drawn within itself when the

hand is withdrawn. This is a common form of

intestinal obstruction occurring most frequently

in infants and young children. The exciting

cause is usually some irritant bringing about
irregular and exaggerated intestinal peristalsis.

Injudicious diet, the careless use of cathartics,

and the presence of intestinal polyps are the

common causative factors. The pathological con-

ditions present are: the invagination mentioned
above, and more or less inflammation in tho

affected part of the intestine. The commonest
site of the lesion is at the junction of the small
and the large intestines. The involved portion of

the intestine may measure anj'where from a few
inches to as many feet. Unless promptly treated

death usually results in a short time from
gangrene of the intestine, perforation, and gen-

eral peritonitis. In adults the invaginated por-

tion of the intestine may become gangrenous,
separated, and passed per rectum. Such a ter-

mination is frequently followed by the forma-

tion of a contracting scar, resulting in a chronic

form of obstruction. The symptoms are: Violent

abdominal pain, rather sudden in its onset; vom-
iting of stomach contents and of biliary and
fipcal matter : abdominal distention : the passage

of bloo.ly mucous per rectum ; collapse ; normal
or subnormal temperature. Palpation reveals

the presence of a tumor: by rectal examination
the invaginated gut may be felt with the finger,

or it may even protrude through the anal orifice.

The treatment is purely surgical, and should be

prompt. A laparotomy is performed and the in-

testinal displacement corrected. The prognosis

is not at all bad in cases operated on early. In

neglected cases the disease is almost invariably

fatal.

INULIN. A starch-like constituent of some
plants. See Elecampane.

INUNDATION (Lat. inundatio. from inun-

dare, to overflow, from in, in + undarc. to rise

in waves, from undo, wave; connected with OHG.
undea, unda, AS. y]>, wave). Many large areas

of low ground near rivers or the ocean are in

danger of inundation from various causes. Of
these inundations the most common, and probably

also the most destructive, are the river floods that

result from unusual rains or melting snows.

Most rivers are subjected to rising and falling

by these causes, and those that flow through

flood plains or deltas may rise and overflow the

bordering plains. The best-known instance of

such river flooding is supplied by the Nile, which

makes possible the existence of millions of people

on the Xile oasis in the broad .\frican desert.

The rising of the waters begins in June in the
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lower Nile, tlie acciiiiiiilatiiin liaviii;; taken weeks
to tlow down the river elianiiel from the upper
waters. It cinitiniies till S<>ptcinher, and at
Cairo the water readies a lieifjht of 2.> feet

alinve the normal river level. A vast tract of

tlo<id plain and delta is inundated, and this

water makes agriculture ])ossil)h' in the des-

ert, and is the basis upon which the ancient
Eg)'ptian ajiriculturc was fiiunilcd. The sedi-

ment deposited by the Hoods fertilizes the land,

and is raisin;; the level of the Hood plain

at a rate of over four inches a century. The
Mississippi also supplies an illustration of jfreat

river Hoods. An area of liO.OOO square miles,

inhabited by a million ])eople, is liable to Hoods.

Low natural embankments, built by the Hoods,

and called natural levees, keep the rivi'r in

its channel, exceptin;; during; very hi;;h water,
and levees added by man ar<' built from the tJulf

to Cairo in the ell'ort to hold the extraordinary
floods. But even these artificial levees arc sonic-

times inetTcctive. (.'icvasses 50 to 500 f»rl wide
break throii^'h the levees and a vast area is

inundated. These great floods come usually be-

tween Kebruary and May, and are caused by the

coincidence of heavy rains, oV rapidly melting
snows, or both, in the Missouri, Mississippi, and
Ohio valleys. During tlii' great Hoods tlicdiscliargc

of the Mississippi reaches 2.000,000 cubic feet per
second, and is far in excess of the capacity of

the channel. The water-level then rises -40 or

50 feet, and great destruction of life and prop-
erty results. (Jreat inundations bv the Missis-

sippi are recorded in 1S2S. 1S44. 184!l, I.H.50, 1853,

1S59, 18(),3, 1807, 1870. 1874. 1882, 1884. 1800,

1892, 1803, and 18!I7. The lloangho of China
flows out of its mountainous course over a low
alluvial fan delta which is rapidly growing out
into the sea. The town of Putai, which was
on the seacoast about 2000 years ago. is now over
40 miles inland. Xot only is the alluvial fan
delta growing outward, but upward, and when
the river bed is built up above the level of the
-surrounding plain the cmirsc of the stream be-

comes exceedingly unstable and liable to shifting

in time of flood. The river then sometimes bursts
tlirougli levees fully 70 feet high, erected more
than half a mile from the banks. It has shifted

its course nine times in 2500 years, laying waste
a region as large as tireat Britain. Its mouth
has changed position fully 200 miles by these

shiftings. In the Hood of 1887, which covered
an area of 50.000 square miles, densely jiopulated,

a niillicm people were drowned, and still more
lives were lost by the famine and disease that
followed the disaster. The river has been used
as n weapon of war as far back as the year
1200. Hundreds of thousands of people have
thus been drowned by the turning of the river

floods against them. SmallcV river Hoods are of

common occurrence, and arc frequently caused by
ice jams, which form a temporary dam and hold
the water back. The bursting of the dams of

artificial ponds and lakes also causes de.structive

floods.

Inundations of the sea are far less widespread
than those of rivers, because some coasts arc
tor high, and others are not frequently visited

by high sea or 'tidal waves.' The great nuniljer

of river lowlands, and the frequency of the causes
of a rise in the river water, makes these river
floods more general than those of the sea. But

where low eoast^ arc exposed to inundations
of the .sea, the results are terribly destructive,
cs|)ecially since the lowland coasts are usually
densely populated. There are various causes of
inundations by the sea; the simplest are illus-

Irated by those countries which are actually
below the level of the highest tides, and arc pro-
lectcil from iniindalinn by saml iliiiic hilK and
dikes. The Netherlands ofl'er the best illustra-

tion, i'liis plain is tiie delta of the Khinc and
-Meusc. and is open to Hoods from river and
ocean, and parts of it lie well Ixdow the level

of the sea. At various limes the dikes, which
were formerly less solidly constructed than at
(iresent, have given way, and large' tracts have
been submerged, causing a vast <lcstruction of

life and property. For example, in 1421 a lloocl

destroyed 72 villages, and 100,000 ]icople )ier-

i>lied. During the Sjianish wars the people
voluntarily admittcil the sea to protect their
cities from the attacks of the Sjianiards.

Kveu dry lanil sevi'ral fivt above sea-level is

subject to inundaticms by the .sea when there is

some unusual ri.se in the water, comnionly called
a "tidal wave.' doubtless because it reaches its

greatest height at high tide. The lowlands of

the Netherlands, Denmark, anil England have
suirercd from such floods when high win<ls have
driven water u))iin the shore and piled it up at
])eriods of unusually high tide. At such times
the surface of the sea may rise 10 or 15 feet

higher than the normal reach of the high tide.

The West Indies, the (lulf Coast, and the coast
of the .Middle Atlantic States arc subject to such
inundations during the passage of the fierce y'op-

ical hurricanes. The Hooding is experienced even
as far north as Xew York and Boston; and the
destruction at (lalveston. Sept4'nibcr 8, 1000, when
thousands of lives were lost, was due to the pas-

sage of one of these hurricanes. The Se,a Islands
on the (Jcorgia coast are occasionally Hooded dur-
ing these storms, and any low point ahnig the
coa.st south of New York is liable to such 'tidal

waves' at any time, but especially in August and
the autumn months, when tropical hurricanes
develop most commonly. High water followed
the hurricane of September 3-12. 188!t. all the
way from the West Indies to New .lerscy. The
rise ill the level of the ocean during the passage
of these storms is due to the combination of

ordinary tides with the efTect of the steady
violent winds which drift the water before them
and |)ilc it up on the shelving shore. As
illustrated in Oalveston, this wave rises over
ordinarily habitable land, nnilcrmining houses,
and thus aiding in the destruction done by the
winds themselves and the wind waves which
these winds raise on the surface of the sea. Far
greater destruction of life is accomplished in

the Pacific than in the Atlantic by these tropical
storms, there called typhoons. The sea wave
washes over low coral atolls. In the case of the
Samoan hurricane of March 15. 1880, a typhoon
washed ashore 21 vessels that were anchored
in the harbor of .Vpia. Some 150 of the sailors

on these vessels were drowneil, and only two
of the ships that were in the harbor were afloat

after the hurricane. Typhoon waves advance
on the low delta coasts of India anil .'Southern

China. There has lieen case after ease of destruc-
tion of life to the number of many thousands
in the delta lowlands of Asia ; and in at least
one case, in 187fi, it is estimated that 150,000
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people wei'e killed by such an inundation in the

delta of the Ganges and Brahmaputra.
Finally, sea waves yeiieraled by earthquake

shocks may inundate coastal lamls. These, again,

are best illustrated on the low, densely populated
coasts of Asia, where earthquake shocks are
numerous. The earthi)uake wave, caused by a
jar along the seashore or on the sea bottom,
disturbs the entire sea from surface to bottom.
The wave is dome-shaped, though not very high,

perhaps not over an inch or two. But it is so

deep and broad that, advancing over the shallow-

ing bottom toward the shore, it grows higher
and higher, perhaps reaching a height of 100
feet. The wave rushes over the land with ter-

rible force and destruetiveness. The earthquake
which destroyed Lisbon in 1755 was accompanied
by a prodigious tidal wave. By the earthquake
wave caused in 1883 during the eruption of

Krakatoa in the Strait of Sunda, a water wave
was generated which rose from 50 to 80 feet,

upon the neighboring lowlands, drowning thou-

sands of people, and carrying a large vessel in-

land a distance of a mile and a half, leaving it

stranded 30 feet above sea-level. By an earth-

quake wave, .June 15, 1896, a part of the coast
of .Ja])an was devastated for a distance of 175
nules. 27.000 lives were lost, and 00,000 people
made lionieless. Many similar instances are on
record.

Bn!LiOGB.\Piiy. VallJs, Btiides sur Ics inonda-
iioiis, Iciirs ciiuses et leiirs effcts (Paris, 1857) ;

United Ulnlfn Engineci's Report (Washington,
1875) ; Mississippi Iliicr Commission Reports
(Washington, 1882-92) ; Montreal Flood Com-
mission Report (Montreal, 1890) ; Von Sonklar,
^'on den Veherselnceminunycn (Leipzig, 1883);
Work of the Weather ISureuu in Connection mth
the Rirers of the United States (Washington,
1S90) ; Stonev, Extraordinari/ Floods in Southern
Indiu (London, 1898) : Wiliiams, On Home Ef-
fects of Land Floods in n Tidal River (London,
1891); "Storm Waves on the Great Lakes and
the Ocean," Monthlij Weather Review (Wash-
ington, 1895).

INVALIDES, i-ix'vii'lwl', Le.s (Fr.. invalids).
Wounilod veterans of the French Army, main-
tained at the expense of the State. The Hotel des
Invalides is an establishment in Paris where a
number of these old soldiers are quartered. The
institution was founded by Louis XIV. in 1070.
In 1811 it was reorganized; in 1832 its property
was alienated and the institution made a charge
upon the annual budget. The hotel can accom-
modate 0000 men. but the actual numlier of in-

mates is now nuicli smaller. The dome of the
Invalides, in the crypt of which is the tomb of
Xajioleon L, is one of the most imposing struc-
t\ires in Paris.

INVALIDING (from invalid. Fr. invalide.
invalid, from Lat. invalidus. not strong, from
in-, not -+- validiis, strong, from ralere, to be
strong). In military phraseology, a soldier is

said to be invalided when he is sent home from
abroad, as a result of climate, wounds, or other
causes rendering him unfit for duty. In the
X^nited States he would be sent to a general
liospital (see IIospnAi.l, where it would be de-

cided whether he remained in the army or be
returned to civil life. Knglish soldiers are sent
to Xetley Hospital for similar treatment and
final disposition.

INVAKIABLE PLANE. In the solar sys-
ti nj, a plane alioul wliich tlie planets' (jrbits Jjer-

pelually oscillate, deviating from it only to a
very small extent on cither side. This plane
passes through the centre of gravity of the sofar
system, and is so situated that if all the planets
be projected on it, and if the mass of each planet
be multiplied into the area which is described by
the planets' projected radius vector in any as-

suuumI unit of time, the sum of such products will
be a maximum. By means of this |)ro|H-rty,

independent of any particular epoch, it will be
easy for astroncnners in future time to <letcrmine
the exact position of the plane, and to compare
ob.servations together by means of it. Such a
plane is not i)eculiar to the solar system, but
must exist in all systems where the bodies are
acted on by no other force than their mutual
attraction.

INVARIANT. See Forms.

INVASION (Lat. invasio, attack, from in-

vudere, to invade, from in, in + vadere, to go,
connected with ORG. watan, Ger. leaten, AS.
uadan, Eng. wade). The act of entry into an
enemy's territory during time of war. In an-
cient and medi.Tval times, when an army invaded
a country. |)illage, devastation, and slaughter
were the rule. It was not until the \\ar of the
Spanish Succession that Marlbonmgh and Villars,

by a system of contribution, introduced compara-
tive humanity into the conduct of armies. The
Prussians and Austrians during the wars of Fred-
erick the CJreat were generally deijendcnt upon
regularly levied supplies. During the Revolution-
ary War, the British Government declared it to be
a right of war: (1) to demand provisions and
raise contributions, enforceable, if necessary, by
the sword: (2) to ravage territory where there
was no other way to bring an enemy to engage-
ment or terms; (3) to treat all rebels as enemies.
The right to ravage has not been asserted or acted
upon since by either country, except in the case of

the burning of the Capitol and other buildings at
Washington by the British in 1814. which was a
gross and unjustified violation of the rules of

war. Napoleon enforced the principle thst war
must pay for war; and after the battle of Jena,
the exaction required of Prussia was more than
a hundred million francs, while a like contribu-

tion was levied upon S])ain in the course of the

Penins\dar War.
The rights of an invader toward tiie country

overrun by hiu> are huge and important, but
these rights of belligerent occupation held as
confined to the districts actually dominated by
the invading force must be carefully distin-

guislied from those of conquest. The invaders'

military rule in general supersedes the civil

authority. In relation to property, a sharp dis-

tinction must be drawn between public and pri-

vate property. As to the former also the invad-
er's rights are held to differ with its character.
Thus the contents of the Palatine libraries were
carried off to Rome during the Thirty Vears'
War. and Xapoleon filled the Louvre Galleries

from every capital of F.uropc: but tlie rule is

now well established that ]>uldic money, mili-

tary stores, and jiublie buildings are lawful
sources of plunder; pidilie estates may be oc-

cupied, and the rents and profits therefrom ap-

propriated; telegraph and railway property
pressed into service, and public edifices interfer-

ing with militaiv operations destroyed: but
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property not contributing to the uses of war
must remain intact. The removal by tlie Ger-
ninns of the astronomical instruments from the
O^bservatory of Peking durin<; the recent expedi-
tion of the -Allies against the Chinese capital
was n violation of this rule.

The attitude of an invader toward private
persons and property has been clearly delined;
init, thovijih pillage is strictly forbidden, this

restriction dm's not insure absolute security for

an enemy's property. Private persons taking no
part in the conflict are to remain unmolested, but
inhabitants of an invaded district aiding their
country forfeit ])rotection. and are subject to
military execution, though the interests of hu-
manity are conserved by this distinction between
soldier and non-combatant. Property movable
and immovable is to remain uninjured. Tf nwded
by the hostile army, the invading general may
ref|uire its sale at prices fixed liy iiiiiisclf, or
even on occasions require their contribution with-
out payment ; but marauding nnist be checked
by discipline and penalties. Such forced con-
tributions of food, forage, labor, wagons, rail-

road rolling-st(x-k, or <ither means of transporta-
tion are called rc(|uisitions. See CoNTHiiirTiox

;

CoNQlE.ST; and also I.n'TERNATIonal L.\w and
the authorities there referred to.

INVEC'TA ET ILLA'TA (Lat. nom. pi.,

carried in uul borne in I. An expression of the
civil law. fo\uid also in the law of Scotland, to

denote all things which a tenant has brought
upon the premises, as his household furniture,
tools, utensils, etc., and which are sid)ji'ct to the
lien, or tacit mortgage, of tin- landlord for the
rent of the premises. The English and .\meriean
legal system in general recognizes no siicli lien,

the landlord's remedies being confined to dis-

tress ((j.v.) and to an action at law for the rent
due.

INVECTED (from Lat. invecliis, p.p. of in-

vchere, to carry in. from in. in + vchcre, to
carry). A partition line in heraldry (q.v.).

INVENTION (Lat. inventio, finding out,
from iniiiiiir. to find, from in, in + venire, to
come). Literally, an act of making something
not liefore made; also, the new thing produced.
In the law of patent rights the tenn invention
is specifically ap|)lied to any new and useful art,
maeliine. manufacture, or composition of matter,
or any new and useful improvement thereof,
which when invented may under certain condi-
tions be made the subject of the rights of a
letter patent. In Great Britain the patent law
expressly restricts such inventi<ms to a 'new
manufacture,' but the courts have construed this
term so that it includes the four classes of in-
ventions above named. Although it has been held
that in the patent law 'discovery' and 'inven-
tion' are sjTionynRnis. in popular language and
in much legal literature the term 'invention'
has come to be used commonly to designate a
'patentable' invention, or one that is 'new' and
useful.

To constitute ftn invention in this sense there
nuist be a creating or origination of some useful
thing tliat did not exist before, by means of an
operation of the intellect. The extent of research
and the simplicity or complexity of the result
are of no importanoe, if the invention be new and
useful, and be something more than a construc-
tion following the beaten track of mechanical

experience. Neither is any distinction made as to
degree of usefulness or the anmunt of mechanical
.skill involved in the construction or making of
the invention, so long as the usefulness or skill

be not 80 slight as to make it negligible. It is

no objection that the inventor was aided or as-
sisted by ideas deriveil from others, as long as
the final concrete product invented Ik? something
more and distinct from any one or all of these
ideas or suggestions. The dilliculty in drawing
the line as to what is and what is not an inven-
tion is great. Mere simplicity is no objei'tion,

and, indeed, may constitute the real excellence
and newness of the invention. Ni'ither is the
use or application of old devices or machines an
objection, for most [latents are issued upon in-

ventions based partly >ipon preexisting inventions,
.\ mere ailvance or extemled application of an
original invention, changed only in degree, and
doing substantially the same thing in the same
way by the same means, but with better results,

is not an invention. There nuist be a new idea

grafted upon the old invention. By reason of the
dilMculty here referred to, the law is liberally ap-
plied (o protect everything that might be pro|>erly

called new and useful. See Patent: and consult
the authorities there referred to.

The title was also given by ,T. S. Bach to a
collection of .SO short pieces in contrapuntal style,

each developing only one theme. There are 15
two-part and 15 three-|>art inventions.

INVENTION OF THE CROSS. See Cross,
Invention ok the.

INVENTORY (from Lat. inrcniarium, list,

from Lat, invcnire, to find, from in, in + veiure,

to come; connected with Gk. §a.lveiv, hainein,

Skt. qnm, to go, and ultimately with Eng. come).
A written instrument setting forth in the form
of a .systematic sched\iU' all the goods, chattels,

and other personal property of a person or estate,

whether for use in a legal proceeding or for

ordinary commercial purpo.ses. The term and the
legal practice connected with its use originated
in the reform of the Homan law instituted by
.Tustinian to relieve the heir of a deceased person
from his personal liability. In order to relieve the
heir, and at the same time to protect creditors
and legatees, a law was enacted under which the
heir was relieved of all liability for the debts and
legacies of his ancestor, excepting in so far as the
property inherited by him woulil enalde him to dis-

charge the same, provided that within a <-ertain

time he should duly prepare ami file a written in-

stnnncnt containing a correct enumeration of all

property, real and personal, left by the deceased,

if there was a surplus the heir was required to
distribute it. See Heir.

Until about two centuries after the Norman
Conquest, the identification of heir and ancestor
was as complete under the English law as it had
been imder the Roman law before the above-men-
tioned reforms of .Justinian. About that time,

partially through the inlluence of the Roman
law, the heir's liability was limited to the amount
of property descending to him: executors or
administrators superseded him for the purpose
of administration of his ancestor's estate, and
the Roman practice of making an inventory of

the assets of the estate was introduced. This
plan was probably adopted more for the practical
advantage of compelling the personal representa-
tives of the deceased to commit themselves at
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the outset as to the amount and character of

property coming into their hands, than as a
niPiins of relieving the Iieir from liability, as
that ri'form had apparently already been accom-
plished. The ecclesiastical courts assumed juris-

diction of estates, and inventories of the personal
])roperty were required to be filed in these courts,

where they were open to the inspection of all

persons interested therein. This practice is sub-
stantially followed to-day. The inventory usually
contains a list of all the personal property of

the decedent, with the appraised value set op-

posite each item, as well as a schedule of his
debts and liabilities, the executor or administra-
tor certifying by oath or allirniation that the
whole is true to the best of his knowledge and
belief, and attached is a sworn statement of

the appraisers to the effect that they have faith-

fully and carefully performed their duties. It

is filed in the court having jurisdiction of
decedents' estates, and may be examined by the
heirs, next of kin, legatees, and creditors of the
deceased, who may object to it if anything is

omitted or improperly entered. AfteT the in-

ventorj' is filed, the executor or administrator
becomes accountable for the disposition or dis-

tribution of every item set forth therein, and
it is (herefore a most efficient means of insuring
the honest administration of estates.
The term inventory is also properly employed

to designate the lists of assets prepared by the
trustees of bankrupts' or insolvents' estates, and
by guardians of infants or other legally incom-
petent jjersonr;. for the information of the court
having jurisdiction over them, and for con-
venience in the discharge of their fiduciary
duties. The same publicity as in case of dece-
dents' estates is obtained by filing and oppor-
tunity for examination. See E.state: Executob.

IN'VERA'RAY. A small fishing-port, the
county town of Arg^-llshire, Scotland, on Loch
Fj-ne. 45 miles northwest of Glasgow (ilap:
Scotland, C 3). An obelisk commemorates the
death of seventeen Campbells, who were executed
here without trial, in 168.5, for their adherence
to Presbyterianisni. Inveraray Castle, the seat
of the dukes of Arg>-ll. heads of the Campbell
elan, is close to the town. Population, in 1901.
735.

IN'VERCAR'GILL. A to«-n in the Province
of Otago. Xew Zealand, and the capital of the
County of Southland, situated at the mouth of
the Xew River, 139 miles by rail, southwest of
Dunedin (Map: Xew Zealand. B 7). The harbor
has a good anchorage for vessels under 1000
tons, and an important export trade is carried
on in wool, mutton, timber, and grain. Its in-

dustries include numerous sawmills, flour-mills,
and meat-refrigerating establishments. The town
is well built on a rectangular plan ; has Govern-
ment buildings and a hospital. It is lighted by
gas and has street railways. Population, in 1891,
including suburbs, 8550; in 1901, 9950.

INVERLOCHY, In'ver-loK'e. A castle in In-

verness-shire, near which, on February 2. lOto.

the army of Archibald Campbell. Jfarquis of

Argyll, was utterly routed by the Marquis of
Montrose (q.v.). The castle is now in ruins.

Consult Gardiner, Bisloii/ of the Oreat Civil
Mar, vol. ii. (London. 1886-91). See Graham,
.J.\MES.

IN'VERNESS'. A royal, Parliamentary, and
municipal burgh and seaport, the county town
of Inverness-shire, Scotland, on the Ness, near
its embouchure, in the Moray Firth, at the
northeast end of the Caledonian Canal (Map:
Scotland. D 2). The town, picturesquely sur-

rounded by wooded hills, has haiuisome wide
streets and many beautiful residences. Its prin-

cipal buildings are the cathedral, the county
hall, infinnary, lunatic asylum, and Royal Acad-
emy; other features are tlie fountain, containing
the famous blach-na-eudain, long regarded as the
town palladium; the suspension bridge, and the
Islands promenade. There are iron-foundries,

shipbuilding yards, woolen manufactures, dis-

tilleries, breweries, and thread-making and
bleaching works. The harbor, docks, ami roads
afford good accommodations, and a considerable
domestic trade is carried on. The town owns its

omi gas-works. Inverness is of great antiquity,

having been one of the Pietish capitals. William
the Lion gave it four charters and made it a
royal burgh. In 1411 it was burned by Donald
of the Isles. The old castle, where Maclieth mur-
dered Duncan, was razed by Malcolm Canmore.
who replaced it bv another which was destroyed
by Prince Charles Stuart in 1740. The remains
exist at the north of the town of the citadel

which was built by Cromwell in 1652. and which
was demolished at the Restoration. Population,

in 1891, 19,200, of whom 4000 spoke Gaelic; in

1901, 21,193. Consult: Mackintosh, Invernes-

siana (Inverness, 1875); Anderson, Inverness

Before liailicai/s (Inverness, 1885) ; Grant. The
Conunissariat Record of Inverness (TCdinburgh,

1897 )

.

INVERNESS-SHIRE. The largest county
of Scotland, in the northwest division (Map:
Scotland. D 2). It includes several of the west-

ern islands, viz.: Skye, Harris, Xorth and South
Uist. and Barra, etc., and is bounded east by
the counties of Aberdeen, Banff. Elgin, and
Xairn; .south by Perth and Arg>llshire; west by
the Atlantic and Ross-shire; and north by Ross-

shire. Area. 4088 square miles, of which more
than two-thirds is barren heath. The county
consists chiefly of deer forests, which are rented

as hunting ranges. It has valuable coast fish-

eries. Inverness, the county seat, is the only

town. Population, in 1801, 72,700; in 1901,

90,200.

INVERSION (Lat. inversio, from inrertere,

to turn about, from in, in -|- vertcre, to turn).

In music this term is applied to intervals,

chords, and phrases or passages. An interval is

said to be inverted where the position of its two
notes is reversed by transposing one of them an
octave higher or lower. The inveTsion changes
the name and to some extent the character of

the interval. The name or number of an in-

verted inter\-al will be found by subtracting ita

original number from nine. Thus a unison in-

verted becomes an octave, a second becomes a
seventh, a th'rd becomes a sixth, and so on. as

shown in the following table of inversions:

Uiiison 8v. Uolson.
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By inversion, major intervals become minor,

anil' minor become major; diminished intervals

iKfome aujrmentod, and auj;nienlcd Ih-coiiu- di-

niini>lied. But tlic two perfeil interval of the

fourth and the fifth remain iii-rfc.t « lii'U in-

verted. In the^e examples the lran>|iii><il nolc

is placed an octave liifjlier. but naturally the

same result is arrived at by transposing it down-

ward, as will be seen by reading the table back

ward. For inversion of chords. se<- Ciiohd. Kor

inversion of phrases or passages, see CofSTF.R-

roiNT.

INVERSION (in niatliematics). Sec Circle.

INVERT'ASE (from invert)- One of the

enzymes ((|.v.) which aet.s upon certain sugars,

especially upon cane-sugar ( saccharose i . which

it hydrolyzes, forming grape-sugar (glucose)

and fruit-sugar (fructose). Inverta>e a<ls most

rapi<Ily at .50° to 00° C, in a slightly acid me-

dium. It can break up practically unlimited

quantities of the sugar without being it-elf ma-

terially diminished. Invertase occurs in many
fungi and in some bactc-ria : more recently it

has been found widely distributed in the seed-

plants, in whose nutritive work it plays an

important part, because cane-sugar is probably

one of the most widely distrilnitcc] foods in the

higher plants. Invertase is wcreted al)undantly

by yeast, and without it yeast is unable to fer-

ment cane-sugar, .\ftcr inversion of cane sugar

the i)roduets are broken up by the enzyme
zymase (i|,v.), See I'"t-:RMKNTATloN.

INVERTEBRA'TA ( Xeo-Lat. nom. pi., from

T,at. 1)1-. not + II rlihrahin. vertebrate, from

vrrlrbra. joint, from vcrlerr. Skt v<irl. OC'hurch

Slav, vruifli, to turn, Goth. itnir]<an. .\S. icror-

pan, ()H(i. werdaii, Ger. ircrdrii. to become). Ani-

mals which do not have a vertebral column or

spine. The term is used in contrast with Ver-

tebrate (q.v.). or animals with a backbone. One
group, then, is formed on positive and the

other on negative characters, liiforc the anatom-

ical stnicttire and the embryologiial develop-

ment of animals was very generally worked out.

the barrier between invertebrates and verte-

brates was supposed to lie absolute: but with the

refinement of anatomical and embrvological

methods of study, brought about in a great

measure by the use of the microscope, the hiatus

between them is nearly bridged over, .\scidians

are now considered to be degenerate ancestors

of vertebrates: some of the nemertean and
eha-topod worms approach vertebrates in certain

characters, and Balanoglossus and fcphalodiscus

(q.v.) arc frequently called hemi-chordata (see

.•\DEi.oriiORnA) , because they are so near the

botindary line between vertebrates and inver-

tebrates that they can be said to he only half-

vertebrates. .And not only has this barrier been

broken down. hut. with our increased knowledge,

the absolute independence and isolation of many
different groups of invertebrate animals which

the earlier systematists lielieved to exist must
be abandoned. The foundation of the zoiilogy of

these animals as there defined, was laid by
Lamarck (q.v.) in a monumental work. Sr/.s/('»ic

drs animnux snnD vertrhrri. published in Paris

in 1801; followed in 181.5-22 by his Histoire no-

turrllr tin: animnux .inns lertihrcn.

INVEST^TTIRE (Lat. investitura, from in-

vestirr. til invest, from iii. in + rcitire. to clothe,

from lestifi, garment: connected with Gk. fyyii/at.

hennynai, Skt. vas, Goth, icasjan, OHO., AS.
icirioii, Eng. iccar). In feudal and ecclesiastical

history, the act of giving corporal possession of a
manor, olbce, or beneliee, accompanied by a cer-

tain ceremonial, such as the delivery of a branch,

a b:inncr, or an instrument of (jllice, more or less

designed to signify the power or authority which
it was supposed to convey. The chief interest is

in ei'clesiastical investitures, and the contest

which arose concerning them is so interwoven

with the whole course of mediaeval history that a

brief account of its nature and origin is indispen-

sable to a right understanding of many of the

most important evunts of that period. The sys-

tem of feudal tenure had bccume so universal

that it affected even the land held by ecclesiastics,

and attached to most of the higher ecclesiastical

dignities, monastic as well as .secular. Accord-

ingly, ecclesiastics who, in virttie of the ecclesi-

astical otliec which they held, came into posses-

sion of the lands attached to such offices, were
regarded as becoming by the very fact feudatory

to the suzerain of these lands; and. as a not nn-

iialural result, the suzerains thought themselves

entitled to claim, in reference to these personages,

the same rights which they enjoyed over the other

feudatories of their domains, .\mong these rights

was that of granting solenm investiture. In the

case of bishops, abbots, and other Ghiirch digni-

taries, the form of investiture consisted in the

delivery of a pastoral staff or crosier, and the

placing of a ring tipon the finger; and as these

badges of office were emblcmatit—the one of spir-

itual care if souls, the other of tlie espousals, a*
it were, between the pastor and his church or

H'onastcry—the possession of this right by the

lay princes, which they had held since the time

of Charles the fiicat. became in the latter ])art

of the eleventh century a source of disquietude

to the Church. On the part of the suzerains it

WHS maintained that they did not claim Ui grant

by this rite the spiritual powers of the office,

their functions being solely to grant possession

of its temporalities, and of the rank thereto an-

nexed. But the Church party urged that the

ceremonial involved the granting of spiritual

powers; insomuch that, in order to prevent the

clergj' from electing to a see when vacant, it was
the practice of the emperors to take jiossession of

the crosier and ring, until it should be their own
pleasure to grant investiture to their favorites.

The investiture strife was complicated by the

rebellions of the nobles in Germany: by thi- strife

W'tween rival parties in tlie Lombard cities: by

the conllict of parties in Rome; and siiceifically

hv the question of the property of Countess Ma-
tilda of Tuscany. (See ^tATII-l)A ; Gf.hmaxv;
TIexry IV.) The disfavor in which the practice

of investiture was held by the clergy- ftaind its

most energetic expression in the person of Greg-

ory VIL. who. having, in the year 1074. enacted

most stringent measures for the repression of

simony, proceeded, in 1075. to condemn, under
excommunication, the practice of lay investitures,

as almost necessarily connected with simony, or

leading to it. This prohibition, however, only

regarded investiture in the ohjectionable form

in which it was then practiced, or investiture

of whatever form, when the ofTiee had been ob-

tained simoniacally. But other members of the

clergy went much further, ami a pope of the

same century. Urban II. (lOOo). absolutely and
entirelv forbade, not alone lay investiture, but
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tlie taking of an oath of fealty to a lay

suzerain by an ecclesiastic, even though hnliling

under him by the ordinary feudal tenure. The
contest lasted from 1075 to 1122. In the be-

ginning of tlie twelfth century it assumed a new
form, when I'ope Paschal II. actually agreed, in

1111, to surrender all the possessions with which
the Church had been endowed, and which alone

fiunied the pretext of the claim to investilure on
Ihe part of the Emperor, on condition that the

Knipcror Henrj- V. give up that claim to investi-

ture. This, however, never had any practical

ill'ect; but, the other subjects of contention being

removed, the contest was finally adjusted by

the celebrated Concordat of Worms in 1 122, by

the terms of which the Emperor agreed to give

up the form of investiture with the ring and
pastoral staff, to grant to the clergy the right

of free elections, and to re.store all the pos-

sessions of the Church of Rome which had been

seized either by himself or by his father; while

the Pope, on his part, consented that the election

should be held in the presence of the Emperor or

his representative ; that investiture might be given

by the Emperor, but only In/ the liiiicli of llir

sceptre; and that the bishops and other Clmrch
dignitaries should faithfully discharge all the

feudal duties which belonged to their fief.

For the investiture troubles in Germany, con-

sult: Mirbt, Die Publizistik im Zeitalter (Iregors

VII. (Leipzig, 1894) : in England, Bfihmer,

Kirche und f^taat in Enriiand xind in der .Yoi-

iiiandie im JI. und Xll. .luhrhundert ( Leii)zig,

ISO!)) ; for those in France: Imbart de la Tour,
Leu elections Episcopates dans realise de France
dii IXcnic au Xlleme siecle (Paris, 1891);
Ihach,Z>fr Kampf zwischen I'apsttum und Kmiig-
turn von (Ircgor VII. bis Calixtus II. (Frankfort,

1884).

INVINCIBLE ARMADA. Sec Armad.\,

INVINCIBLE DOCTOR, The (Lat. Invin-

cibilis Doctor). A name given to the English
theologian William of Occam, on account of his

logical iiii'fhods of argument.

INVINCIBLES (Lat. inrincibilis. unconquer-
able, from in-, not + vincibilis, con(|uerable. from
rinccre, to conquer; connected with Olr. ficliim,

I fight, OChurch Slav, veh-ii. strength, Goth.

iceihan, to fight, AS. wiricnd. OHG. uhjant, Ger.
Wcigand. warrior) . Members of a secret Irish

society composed of some of the most desperate

spirits of the Fenian associ:ition. Each member
was acquainted by name with but two others—the

one who nominated him to membership, and the

one whom he in turn nominated. The chief was
a mysterious person known simply as No. 1. The
object of the society was the assassination of offi

oials. CcmsnM Annual Register (London, 1883).

Sec Fenian Society.

INVIOLABILITY (Lat. inriolabililns. from
inriolabilis, inviolable, from in-, not + riohibilis,

violable, from riolarc, to violate, from ris. Gk.
fs, i.'!, strength, violence). In international law,
the freedom or imnumity wliich att:u'hcs, to a
greater or less degree, to the public vessels and
their crews and to the diplomatic agents of

one country when within the territory of another
State, and also in a very limited degree to mer-
chant vessels in foreign waters. This imnumity
is extended upon the fiction of exterritoriality

(q.v.). With respect to public vessels, it does

not allow the granting of asylum (q.v.) to

criminals or fugitive slaves, but custom seems
to have established the right of such vessels to
grant hospitality to political refugees who with-
out invitation come to these vessels and ask for

I)rotection. This grant of asylum does not give
the right to the foreign State to demand the
surrendering of the political refugee nor to ex-
))el the shij) from its waters. When the com-
mander of the vessel harbors a criminal, re-

sort must be had to a diplomatic appeal; in-

vasion of the ship is not allowed. Should the
vessel, however, be made the headquarters of
treason, or aid or assist in insurrection or dis-
orders against the .State, such measures as are
necessary for self-protection may, of course, be
taken. .Merchant ships hiive but a slight degree
of inviolability, such as that which permits them
to regulate their internal discipline by their
home laws, certain restrictions on the right of
search, etc. From the earliest times envoys or
others sent on diplomatic errands from one State
to another have been held sacred or inviolate in
their persons during their stay. While this has
I'cen the general rule, the modern uniform ob-

servance of such imnmnity. as it now exists
among civilized nations, is a late development.
]''ormerly it was neither so extensive, nor was
it free from frequent violation.

Inviolability attaches at once upon the entrance
of the envoy or minister, and extends during his

entire residence. While it exi.sts it protects him,
his residence and movables, and his suite from
the local jurisdiction, civil and criminal. His
civil immunity may be waived only by his waiver
at the time of his reception, or by his voluntary
submission to the jurisdiction of the foreign
courts with his sovereign's consent. The resi-

dence of the envoy or minister is entitled to

absolute immunity from the execution of com-
pulsory jirocess and from all forcible intrusion.

He cannot harbor criminals not of his suite, as
was the common practice in the Middle Ages;
but in barbarous countries and in the South
American countries it is customary for asylum
to be given to political refugees, although this

custom de|icn<ls rather upon the sujicrior force

of the nati(m represented by the minister than
on any general policy of international law. The
criminal immunity of a foreign diplomatic agent
is suspended only in extreme cases, as when he is

party to or aids in plotting or conspiracy against
the Government to which he is accredited, in

which case he compels its authorities to arrest

liini in self-defense. In ordinary cases of viola-

tion of the criminal law his rcc:ill is demanded.
Consult Taylor, fnicrnational Public Law (Chi-

cago, 1901), and the authorities noted under
Initrn \ rioNAi, Law.

INVISIBLE EMPIRE. See Ku-Klux Klan,
The.

INVOCATION OF SAINTS. See Saints.

INVOICE (probably from Fr. enrofs, pi. of

enrol, OF. cnroi/, conveyance, a sending, from
enroger, OF. cnroyer, enroier, to send, from Lat.

in, in + ria, way). A bill of parcels; a state-

ment in detail of the nature, quantity, and price

of certain articles. .Mthongh the term is used
most frequently in connection with sales of goods,

nn invoice often accompanies a bailment, as when
it is sent to a consignee by a shipper of goods,

who has retained title in them by the bill of

lading (q.v.). In such cases its function is to
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inform the consignee that the goods invoiced have
been ship|)e<l to him, and may become liis upon
payment of the prices named in accordance Vith
the conditions named in or accompanying tlie

bill of lading. An invoice is not a document of

title, and its pos.session does not indicate that
the holder is tlm owner of the goods therein
described. Nor is it a written contract of sale.

It is a mere memorandum, always susceptible

of explanation by parol evidence. It may be
a sullicient memorandum under the sUitute of

frauds (q.v. ) if it contains all the material
terms of the oral sale conlnut and is signed by
the party to be charged. Invoices of imported
goods are required by the tariff regulations of

some countries to be verified before one of their
consuls or to be vouched for by him. Consult tho
authorities rcfiTrcd to under S.\LES; Baii.me.nts.

IN'VOLU'CRE ( Lat. iinolucriim, wrapper,
from i>ivolicre, to wrap, from in, in + i)o/i;ere,

to roll ; connected with Goth, iralwjan, AS. loeal-

iCTan, Eng. icullow). As a rule, each llower in

a cluster (inflorescence) is sul)tcnd(il by a bract.

In case the (lowers or their i>edicels are close to-

gether, the bracts are thrown into a rosette, which
is called an 'involucre.' Such inflorescences as
the umbel of Umbellifcrte and the head of Com-
positie have very characteristic involucres. Sec
INFLOHFSCKNCK.

INVOLUTION AND EVOLUTION. In
mathematics, the raising to powers and the ex-

traction of roots, respectively. The result of

taking a number twice as a factor is called the
square of the number; the result of taking it

three times as a factor, its cube; four times, its

fourth power, and so on; e.g. 3 . 3 = 3", or 9 is

the square of 3 ; 3 • 3 • 3 = 3', or 27 is the cube
of 3; a • a • a • a ^ a* y the fourth power of a.

This process is called involution. Evolution is

the inverse of involution, or it is the process
which undoes involution. The square root of a
number is one of the two equal factors of the
number, the cube root one of the three equal
factors, and so on; e.g. the square root of 16, or

'\/\8, is either 4 or — 4, since 4 • 4 = 16,

and — 4 — 4 = 16; the cube root of 27, or

^'ey.is either 3 or — 3(

—

^(<±V2 V—3) sineo

each of these cvibed equals 27. The nth root

of a perfect jith power is one of the n equal fac-

tors of that power. A number which is not a
perfect »ith power has not n equal factors. It

is, however, said to have an «th root to any re-

quired degree of ap|)roximatinn. Thus the nth
root of m to 0.1 is that number of tenths whose
nth power difTers from m by less than the nth
power of any other number of tenths.

When the nundKT whose root is sought is a
perfect power, the process of factoring is one of

the most practical methods except the use of

tables. In the case of numbers which are not
perfect powers, and of certain algebraic expres-

sions, the binomial formula is usually employed
where tables are not available. Thus a' + 2ab
+ 6", the square of a -\- b, may be applied to

extract the square root of a number or of an alge-

braic expression, since the root can always be
expressed as a binomial whose square the power
contains. The older methods of square and cube
root, depending upon the sections of a square and
of a c\ibe, were inferior, since they could not be
extended to higher roots. The binomial formula
is, however, of general application, and may be

extended so as to extract the jith root. The detail

of these processes can best be obtained from text-

books. I'ractically to obtain the square or culie

root of a number, reference is usually made to
tables of roots or of logarithms. Sec LooA-
BITIIM.

In geometry two collinenr ranges, three points
each, are .said to form an involution, when the
anharmonic ratios (q.v.) of any four, not two
pairs of conjuqalc points, is equal to the anhar-
monic ratio of their fotir conjugates. Thus, in

the figure

ABC
C B' A'

A. U, C, C, B', .\' form an involution, A. B, C
being conjugate to A', B', t" and (A BOB') =
(A' B' C B). This form of involution is due to
Desargues (1639). Involutions of higher degrcM
have been developed by Poncelet (1843) and
Mobius (18.55).

10, i'A ( Lat., from Gk. 'Iii) . In Greek legend,
the daughter of Inachus or lasus. and priestess of

Hera at Argos. She was loved by Zeus, who,
on account of Hera's suspicions, changed her into

a white cow. Ucra, having obtained of him the
cow as a present, sot the hundred-eyed Argus to

watch her. Hermes, by command of Zeus, killed

Argus and released her. Hera then sent a givd-

tly, which ))ursued lo until in her wanderings she
reached Egypt, where she was restored to her
original form, and became the mother of Epa-
phus. .\ somewhat dilfcrcnt account of this myth
is found in the I'iomcllieu» of .Eschylus. In the
early Greek art lo is represented as a cow; about
n.c. 500 it became customary to represent her as
a maiden with horns on her forehead; later still

there is a return to the earlier method. Various
attempts have been made to explain the myth by
natural phenomena, but none have obtained any
general acceptance. Consult. Engelman, De
lone (Halle, 1868) ; id., in Roscher, l.rxikon der
(irkchischen und rtimischrn Miilholorjic (I.eipzig,

1890-94) ; Plew, Xcue Jahrbiicher fiir I'hilologiv,

vid. cii. (Leipzig, 1870).

I'ODIDES ( from iodine, from Gk. ii>Sriz, iOdfs,

like a violet, from lov, ion, Lat. viola, violet).

Tlie salts of hydriodie acid (q.v.). The iodides

of potassium, sodium, ammonium, strontiiim, and
zinc, are used in medicine. Tliey are extensively

employed in the lertiarj' stages of syphilis, caus-

ing the rapid absorption of syphilitic deposits.

The iodide of potassium is further beneficial in

gonorrhieal rheumatism, in certain joint diseases,

in pleurisy, Bright's disease, asthma, and as an
expectorant in brondiitis; it is also used in cases

of chronic lead and mercury poisoning. Tlie

other iodides have much the same effect as that
of potassium, and the iodides of sodium and
strontium are even beMeved to be preferable.

Overdoses of iodides, and :ven moderate doses

in the case of some people, may give rise to

certain symptoms that are collectively known as

iodism : there is an eruption on the skin, running
at the nose and mouth, .sore throat, and even
larj'ncitis and bronchitis. In such cases the dose
should Ik' diminished, and. if necessary, the
administration of the salt entirely discontinued.

Potassium iodide sometimes causes great gen-

eral depression : if so, it may be replaced by the
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iodide of sodium or of strontium, or preferably

by free hjdriodic acid.

I'ODINE (from Gk. luitis, iodes, like a vio-

let, so called from the color of its vapor ) . One
of the 'halofiifn' elements, similar to chlorine and
bromine. It was discovered by Courtois in 1811,

in the ashes of seaweeds. It has been found free

in nature, l)ut occur.s chiefly in combination, and
is thus widely distributed both in the organic and
inorganic kingdoms. It exists in sea-water, in

sea plants and animals, and in mineral springs.

Along with lead, mercury, silver, and zinc it

occurs in ores from Chile, Mexico, and Spain. It

is largely obtained from seaweeds, especially

those thrown up on the north coast of France, the

coasts of Spain and Ireland, and the west coast

of Scotland. When burned (formerly in the open
air, now in closed retorts to prevent loss by
volatilization) these weeds yield an ash called

kflp. which contains from 0.1 to 0.3 per cent, of

iodine. The kelp is dissolved in hot water, and
the solution is evaporated until the bulk of the

sodium carbonate contained in it has crystallized

out. An excess of sulphuric acid is then added
to the mother-liquor, and thus hydrioilic acid is

set free. Manganese dioxide (an oxidizing agent)

is now added to the liquor in the distilling appa-
ratus, and thus the iodine is liberated. The
product can be readily purified by sublimation,

the first and last portions only being very im-

pure. The crude sodium nitrate from Peru and
Chile, which contains about 0.2 per cent, of

sodium iodate, is another important source of

iodine. The iodine is extracted from the mother-
liquors from which the sodium nitrate has been

separated by crystallization. These are run into

nooden vats lined with lead, and the iodine is

precipitated by a mixture of neutral and acid

sodium sulphites. The resulting iodine is then
washed with water and pressed into thick cakes,

which are further purified by sublimation.

Iodine (symbol. 1: atomic weight. 126.85) is a
grayish-black soft solid, with a metal-like lustre.

It has a specific gravity of 4.9 at 60° C. melts at

about 114° C. and boils at 184° C, giving rise

to a very heavy violet vapor with a peculiar and
penetrating odor. Iodine finds extensive use in the

arts, especially in the manufacture of coal-tar

colors. Some iodine is used in photography. But
the greater p-jrtion of the iodine of commerce is

employed in medicine, partly in the free state.

jiartly in combination as iodoform, and as the

iodides of potassium. s(Klium, anmioniuin, stron-

tium, and zinc, all of which are official in the

Phamiacopiria. Iodine itself is but little used
internally, although rc|iented small doses of it.

in form of the tincture well diluted with water,

are often successfully used to stop vomiting. Ex-
ternally, however, iodine is in constant use as

a disinfectant, irritant, coimterirritant. and
parasiticide. The pharmacopoeial preparations
are: (1) Comjtninid solution of iodine, or Lugol's

solution; an aqueous solution. 100 parts of which
contain 5 parts of iodine and 10 parts of pota.s-

sium iodide. (2) Tinriure of iodine, which is a

7 per cent, solution of iodine in alcohol. (3)

Iodine oinlmfnt. which contains 4 per cent, of

iodine. 1 per cent, of potassium iodide. 9.3 per
cent, of bonzoinated lard, and 2 per cent, of
water. When applied to the skin, the prepara-
tions produce a stain, which disapjx^ars in time,
largely owing to the volatility of iodine: the

Vol. X.—47.

stain may, however, be readily washed off with
alkalies or with sodium hyposulphite. As coun-
ter-irritants the preparations mentioned arc used
for pleurisy, chilblains, chronic inflammatioD of

the joints, etc. As an antiparasitic, iodine is

often used for ringworm, in the form of Coster's

paste, which is made from 1 part of iodine and
4 parts of wood-tar. For the medicinal uses of

iodides, see Iodides.
Iodine is but sparingly soluble in water, 5000

parts of water dissolving only one part of the
element. It is quite soluble in alcohol, and even
more freely in ether. But it dissolves with
great ease in hydrocarbons, in carbon disulphide,

and in chloroform. It is also freely soluble in

iodine derivatives of the hydrocarbons, and in

aqueous .solutions of metallic iodides ; but its

solubility in all such substances is probably due
to its supposed capacity for forming with them
true chemical compounds. Among the com-
pounds of iodine may be mentioned hydriodic

acid and its salts (see Iodides), iodic acid
(HlOj) and its salts, termed iodates, and per-

iodic acid (HIO,) and its salts, termed per-

iodates. The anhjdride of iodic acid is iodine

pentoxide. The well-known compound of iodine

w ith nitrogen is mentioned under the latter name.
Very interesting are two compounds of iodine

with chlorine—viz. the monochloride of iodine.

ICI, and the trichloride of iodine, ICI„ both of

which may be prepared b}- the direct action of

chlorine on iodine. The trichloride has been rec-

ommended as an antiseptic.

It was mentioned above that iodine volatilizes

very readily. The density of its vapor has been
studied by Dumas, Victor Meyer, Crafts, of

Boston, and Troost, of Paris. It will be remem-
bered that, according to Avogadro's rule, the
molecular weight of a substance equals twice

its vapor density referred to hydrogen. Up to

about 800° C. iodine vapor is found to be in-

variably about 127 times as heavy as hydrogen
under the same conditions of pressure and tem-
perature. Hence the molecular weight of iodine

up to 800° C. is about 254; and as the atomic
weight of the element is about 127, the molecule

of iodine vapor is considered as made up of

two atoms and is represented by the symbol Ij

.

.Vbovc 800° C, however, iodine vapor grows
lighter and lighter. At 1000° C. it is only 100

times as hea\-y as hjdrogen : at 1400° C. only

75 times as heavy; and at 1.500° C, and under
reduced pressure. Dr. Crafts found it to \ye only

60 times as hea^-j- as hydrogen under the same
pressure and temperature. This indicates that

the molecular weight of iodine vapor gradually
diminishes above 800° C. seemingly approach-
ing the limit 127 (i.e. 2X63.5). which is the

relative weight of single atoms. In other words,

the molecules of iodine seem to become gradually

dissociated into single atoms, and at some limit-

ing temperature and pressure which have not

yet been found, the particles of the vapor would
all be single atoms. The phenomenon, which has

also been observed in the case of certain other

elements, presents considerable interest from
many points of view. Van 't HofT thinks that

if the chemical elements can at all be decom-
jiosed. the method might be like that employed
in brmging about the phenomenon just describeil.

Consult "Untersuchungen iiber das Jod von
Gay-Lussac." in Ostwald's Klassiker der exakten

^yisscnscha|ten (Leipzig, 1889).
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lOBISM. Sec loDiuES.

lOD'OFORM, or Tm Iodo-Metiiane, CHI,. A
clicniiiiil lumpuuiid of carbon, hydrogen, and
iodine, uiiulo;,'ou.s to eliloroform (<i.v.) . It is a yel-

low crystalline substance, liiivinK a penetrating

sweetish odor and an unpleasant sweetish taste.

It IS very soluble in eWier, moderately so in alco-

hol, and but very sparingly in water. It melts at
119° C. (•J40.2"" K.), and Van be readily distilled

in a current of steam, although it undergoes de-

composition if distilled alone. It also undergoes

gradual decomposition under the action <if light.

It is produced u hen iodine e(nnes in conhitt, in

the presence of alkalii's, with various organic coni-

])uunds of the fatty series, such as ordinary alco-

hol, aldehyde, acetone, etc. Its ])reparaUon may
be conveniently carried out as follows: Dissolve

some caustic soda or caustic potash in alcohol

diluted with water; warm (his solution gradu-

ally, add iodine to it, and separate the precipi-

tated iodoform by filtration. The filtrate con-

tains considcrahle quantities of sodium or po-

tassium iodide, and sodium or potassium iodate.

These may either he recovered entirely, in the

form of iodides, or else more alcohol an<l more
caustic soda or potash nuiy be add<'d to the fil-

trate and a slow current of chlorine passed

through it, the iodine of the salts being thus

set free to form fiirther qua'itities of iodoform.

Another convenient method of preparing iodo-

form consists in gradually adding an atiueous

solution of sodium hydrochlorite to an alkaline

solution of |)o(assium iodide in <lilute a(iueous

acetone. Finally, iodoform may be niamifac-

tured by subjecting to electrolysis a sohition

of potassium iodide and acetone (or alcohol) in

water with a current of carbonic-acid gas pass-

ing into the solution. The principal use of iodo-

form is for purposes of antisepsis, disinfection,

and local stiinulation. It has been demonstrat-

ed that iodine itself really exerts no anti.scptic

action whatever, and is incapabli' of preventing

ihe development of mi<-nvorganism.s. When,
however, it is brought in contact with a wound,
the .secretions of the latter s]ic(clily decompose
it, and it is the decomposition products that

possess the well-known antiseptic and disinfect-

ing power. Iodoform, in the form of powder,

of an ^intment, or of its solution in collodion,

is extensively u.sed as an application for syphi-

litic and tuberculous ulcerations, as well as for

sores and wounds of any other kind. One of

the disadvantages of iodoform is its disagreeable

odor. Hut this may be masked by tlie addition

of some musk, or by dissolving iodoform in

volatile camiihor oil or in balsam of Peru. Iodo-

form is rapiilly absorU'd from raw surfaces, and
this sometimes gives rise to symptoms of poison-

ing, and has even caused death. The .symptoms

vary in difTerent cases, and may include any
two or three of the following: Quick pulse, fever,

collapse, dilated i)upils, erythema, hallucina-

tions, and gastro - intestinal irritation. The
treatment consists in administering stimulants

and diaphoretics, and sponging the skin with
warm water. A substance termed diioiloform

has been introduced as a substitute for iodoform.

See Acetylene.

lOIiA, t-olft. A city and the county-seat of

Allen County, Kan.. 10!) miles south by west of

Kansas City, Afo. ; on the Neosho River, and on

the Missouri Pacific, the Missouri, Kansas and

Texas, and the Atchison, TojX'ka and Santa ¥i
railroads (Map: Kansas, ti 4). Owing to vast

wells of natural gas, the city has grown rapidly,

and is showing a substantial industrial develop-

ment. It has immense /.inc-smelters, zincroll-

ing mills, cement-works, brick plants, a sulphu-

ric-acid plant, foundry and machine-shops, and a
wholesale trade in groceries, flour, and confec-

tions. .Settled in 1857, lohi received a ibarter

as :i city of the seccmd class in ISOH, and is

governeil by a mayor, elected biennially, and a
uniiamcral council. It owns and operates its

water works and electric-light plant. Popula-

tion, in 1S!M). ITdC; in inOO, .57!)!.

I'OLAN'THE. An operetta hv Sir .Arthur

Sullivan with libretto by \V. S. Gilbert (1S82).

The plot rest.s on the love story of Strephon, a
poor suitor who is half a fairy, and Phyllis, a
ward in chancery. The humorous element is

supplied by the intervention of fairies. The
music is attractive, and the opera has been one

of the most popular of the authors' productions.

lOLA'US (Lat., from (ik. TiXaos). In Greek
inylhologT.-, the half-brother and I'harioteer of

Hercules, whom he assisted in the destruction of

the Lerna'an hydra and in otiu-r <oiitests. por

his good oflices Megara, the first wife of Her-

cules, was given to him. He also aided the chil-

dren of Hercules against Kurystheus, and was
worshiped with the hero at Thebes.

I'OLITE (from Gk. (ov, ion, violet + XWtt,

lithos. stone), Cordierite, or Diciiroite. A liy-

drated magiiesiumiron-aluminum silicate that

crystallizes in the orthorhombic sy.stem. It is

found in various shades of blue, and is trans-

parent to translucent. lolite is found in Fia-

\aria, Ilungarj', Tuscany, Brazil, and in Ceylon,

where crystals of an intense blue color, called

saphir d'cau, are found. In the rnited States

d;irk-blue specimens occur at Jladdain and Nor-

wich, Conn., and elsewhere in New England.

They have been cut as gems.

ION, i'on (Lat., from Gk. 'luv). A tragedy of

Kuripides, the chief interest of which consists

in Creusa's attempt to poison Ion. who had
been brought up in .Xpollo's temple at Oelphi,

and is given to Creusa and her husband as a

son. When detected, Creusa is threatened with

death at the hands of Ion, who is finally revealtKl

to her as her son by Apollo. The date of tin-

play is uncertain.

ION. See Di.ssociATiON ; Io.mzatiox : Ki.ec-

THO - Ciiemi.stry, Generai, : SouTTloN; Klec-

TRICITT.

lONA, t-.Vna (OI. //;. Ilii. I. island, whence
the oldest Lafin form foiin. corrupted in tran-

scription to lona). A celcbr;itcd island of the

Hebrides, in Irish Icoi.MKli.i.. It is situiitcd

on the west coast of Scotland, a short distanie

from Mull and StafTa, and forms part of .Argyll-

shire. It is about three miles long, varying in

breadth from a mile to a mile and a half. Its

area is estimated at 2000 acres, of which rather

7nore than a fourth part is under tillage. Tlie

.soil in some parts is fertile, and yields oats, bar-

ley, and potatoes in abundance. Dunii. the high-

est point of the island, is :^30 feet above (he sea-

level. Population, alioiif i.lO.

The history of the island begins in the year
.'>f).3, when Saint Columba (q.v.) landed upon

lona with twelve disciples. Having obtained
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a grant of the island from his kinsman, Conall,
King of the Scots, and later from Bruide, King
(if the Picts, he built upon it a monastery, which
was long regarded as the mother church of the
Picts, and was venerated not only among the

Scots of Britain and Ireland, but among the
Angles of the north of England, who owed their

conversion to the missionaries of lona. From
the end of the sixth to the end of the eighth
century the monastery of lona was scarcely sec-

ond to any monastery in the British Isles. The
island was several times invaded between the
eighth and tenth centuries by the heathen Norse-
men, and the buildings were burned and the monks
?laughtered. Toward the close of the eleventh
eei:tury the monastery was repaired by Saint
Margaret, the wife of King Malcolm Cainnore,
and was visited in 1097 by King Magnus the

Barefooted, of Norway. It was now part of that
kingdom, and so fell under the ecclesiastical

jurisdiction of the Bishop of Man and the Arch-
l>ishop of Trondh jeni. In 120.3 the bishops of the
north of Jreland disputed the authority of the
-Maii.x bishop, pulled do\ra a monastery which he
had begun to build in the island, and placed
the abbey under the rule of an Irish Abbot
of Derry. The Scottish Church had long claimed
jurisdiction in lona, and before the end of

the thirteenth century the island fell under
the rule of the Scottish King. Its abbey-
was now peojiled by monks of Cluny. and a nun-
nery of Austin canonesses was planted on its

shores. At the beginning of the sixteenth cen-

tury the island again became the seat of the
bishopric of the isles. No remains of Saint
Columba's monastery now exist. The most an-

cient ruins are. those of the Benedictine monas-
tery of 1203. Saint Oram's Chapel, now the
oldest church in the island, may probably be of

the latter part of the eleventh century. Saint
Mary's Nunnery is, perhaps, a century later.

The cathedral of Saint Marv"'s Church seems to

have been built chiefly in the early part of the
thirteenth centurj'. It has a choir with a sa-

cristy on the north side and chapels on the
south side: north and south transepts: a cen-

tral tower, about 7.5 feet high; and a nave. An
inscription on one of the columns appears to
show that it was the work of an Irish ecclesi-

astic who died in 1202. On the north of the
cathedral are the chapter-house and other re-

mains of the conventual or monastic buildings.

The 'Reilig Oran,' or ancient burial-ground, is

supposed to contain bodies of a number of Irish,

Scotch, and Danish kings, but no monuments
of these princes now remain. Consult Fowler,
Adamnani Vita. .'?. Cohimbw (Oxford and Lon-
don, 1898).

lONI, or INIES. A small tribe of American
Indians, originally (till 1840) on the Brazos
River. Tex., and afterwards on the Wichita
Reservation, Oklahoma.

lO'iriA (Lat., from Gk. 'Iwifn. earlier 'Inoifo,

J aonia, for *'laf:oi'ia. Iiivonia, Skt. Yariinn). The
ancient name of the district occupying the centre
of the western coast of Asia Minor from (ap-
proximately) the River Hermus in the north to

Mount Latmus in the south. It received its

name from the Tonians, who, according to
the mythological account, derived theirs from
Ton (q.A-.). the son of .\pollo by Creusa. a daugh-
ter of a King of .\thens. .Vccording to the usual-

ly received tradition, they were driven out of
the Peloponnesus by the Dorians, and removed
to Attica, whence bands of them went forth to
settle on the coast of Asia (see below in the ac-

count of the lonians). Here in historical

times we find a league of twelve cities, whose
centre was the Panionium, a sanctuary of Posei-
don Heliconius on the promontory of Myeale.
The twelve cities, beginning at the north," were
Phocsea, Clazomenie, Erythra, Chios (island),
Teos, Lebedos, Colophon. Ephesus, Samos (isl-

and), Priene, Myus, Miletus. The cities flour-

ished and sent out many colonies both to the
north along the Propontis and Black Sea, and to
the west. During the seventh century B.C. they
sulfered from the Cimmerian invasion of Asia
Minor, and later were involved in wars with the
Lydian kings, to whom in the sixth century they
seem to have yielded a nominal submission, and
in turn to have exercised a powerful influence
upon I.ydian art and life. The Persian conquest
of Lydia, about B.C. 546, led to the reduction of
the Ionian and other Greek cities. They were
left to the government of their own tyrants, and
merely paid a regular tribute, though nominally
under the Satrap of Lydia and Ionia, whose resi-

dence was at Sardis. About n.c. 500 the Ionian
cities revolted from Persia. The insurrection col-

lapsed with the naval victory of the Persians at
Lade in B.C. 494 and the fall of Miletus in the
same year. The aid lent to the lonians by the
Greeks gave Darius a pretext for his onslaught
upon Greece. On the defeat of the Persians at
ilycale by the Athenians and Spartans (b.c. 479)

.

the cities of Asia Minor again revolted, and
joined the Delian League. They remained de-

jiendent on Athens until the close of the Pelo-
ponnesian War (B.C. 404), when they quickly fell

under Persian rule again, where they remained
till the conquests of Alexander the Great. From
this period Ionia shared the fate of the neighbor-
ing countries, and in B.C. 64 was added to the
Roman Empire by Pompey. after the third Mith-
ridatic war. In later times it was so ravaged
by the Turks that few traces of its former great-
ness are now left.

The name Ionian was not confined to the
Greeks of Ionia. In historic times it denoted one
of the great divisions of the Greek race, occupy-
ing Attica and Eubtea, and the most of the is-

lands of the -Egean, as well as the stretch of
coast in Asia Slinor, and, of course, the col-

onies sent from these regions. It seems prob-

able that these were the first Greeks known to

the East, as their name was adopted by Eastern
nations to denote the Greeks. Tliey were dis-

tinguished by a dialect distinct fnmi the Dorian
and North Greek, though containing several va-
rieties, and seem also to have possessed greater
artistic and literary ability, though also .a

greater tendency to luxury and ea.se, and a less

vigorous and hardy character. It is generally
believed that they came from the mainland of

Greece, and gradually spread over their later
territory. The movement may well have begun
as early as the twelfth century n.c, but probably
received its main impulse from the Dorian inva-
sion, and its attendant migrations. This view
was opposed by E. Curtius. who declared the
lonians had originally come into Asia Minor
from the north and crossed from there to the
islands and Attica. More recently Bury, while
admitting that the lonians of history came from
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Oreecp, ^os iimintaiiicd tliat the name is derived

from the A.sintic tribe whioh they t'ound in oc-

cupation of till' coast. Curtius's view, though
held by Holm in liis History of Orcccc, is now
generally disiredited. nor is Hury's theory us

yet more than an ingenious hypothesis. That
the race was oomposecl of many elements cannot

be doubted, and indeed was recojrnized by the

CJreeks themselves. Herodotus, while detining

lonians ;!•< those who traced their origin to

Attica, and celebrated the festival of the Apa-
turia (see Greek KESTlVAiji), admits that
neither Ephesus nor Colophon kept this fe.ist. a
fact which seems to indicate a considerable for-

eign element in these cities. In art, literature,

and philosophy, Ionia enjoyed deserved distinc-

tion. Her great names are. among others,

Mimnermus, Anacreon of Teos, Tliales, Apelles.

Parrhasius. Zeuxis, and others mentioned
under Ionian School. Consult the histories

of Greece, especially those of Husolt and Kd.

Meyer, in (Icschichte dcs Allcrlums, vol. ii.

(Halle, 1804) ; also Curtiua, Vie lonier vor der
ionixclien Miinderiing (Berlin. 1855) ; Ed. Meyer,
Forschungvn zur oltrn Geschichle, vol. i. (Halle,

18921 : Uurv, in English Hisloricnl Review (Lon-

don. IS'.IO)."

lONTA. A city Snd the county-seat of Ionia
County, Mich., .34 miles east of Grand Rapids;
on the Grand River, and on the Detroit.

Grand Haven and Milwaukee and tlie Pere Mar-
quette niilroads (ilap: Michigan. II 6). It is

.surrounded by a farming and lumbering section.

and has wagon-works, car-shops, and shirt and
clothing factories. The State lloiisp of Correc-

tion and the State .\sylum are situated here.

Ionia was laid out in IS."?."?, and incorporated in

1873. I'nder the revised charter of 180" tli.!

government is administered by an annually
elected mayor, and a unicameral council, of

which the executive is a member. The city owns
and operates its water-works. Population, in

1890, 4482; in 1 000, 5200.

IONIAN ISLANDS. A collective name
given to till- i>land- in the Ionian Sea (together

with the island of Cerigo farther south) belong-

ing to Greece. They consist of six principal and
a large numlMT of smaller islands, and fall

mainly into three groups (ilap: Greeee. R •'•)•

The first and northernmost group lies off the west
coast of Epirus. and consists of Corfu and the lit-

tle island of Paxos; the second group lies around
the entrance to the Gulf of Corinth, and consists

of Santa Maura, Ithaca. Cephalonia. and Zante;
the third group, consisting of Cerigo and its de-

pendent islets, lies southeast of the Morea. The
distame from the mainland to Santa Maura,
the nearest of the larger islands, is .s<\ircely more
than a mile, while the distance to Cephalonia
is 22 miles. There is little geographical imity
between the islands; for geographical deserip-

tions. .see articles on the separate islands. Politi-

cally the western groups form the three nomar-
chies of Corfu, Cephalonia, and Zante. while
Cerigo belongs to the nomarehy of .\rgolis. Their
combined area is HIT square miles, and their
population in 189G was 266,223.

The collective term 'Ionian' is of modern date.

After the division of the Roman Empire these
islands were included in the eastern half, the
Byzantine Empire, and so continued till 1081,
when they fell into the power of Robert Guiscard,

the Xorman ruler of Apulia and Calabria. In
the thirteenth and fourteenth centuries the pos-

session of the islan<ls «as disputed by the Vene-
tians, the rulers of Naples, and the Greek' and
Italian corsairs of the Mediterranean. In 1386,

however, Venice obtained possession of Corfu,

the most important of the islands. By conquest

and purchase, the other islands of the Ionian
group were acquired by the Republic, Cerigo, the

last. l)eing taken from the Turks in 1717. The
islands were taken by France when Bonaparte ex-

tinguished the Venetian Republic in 1707. They
were seized by Russia and Turkey in 1700. but

were returned to France under the arrangement
made in the Peace of Tilait in 1807. Zantc,

Cephalonia. and Cerigo were seized by IJreat

Britain in 1800. though Corfu did not yield

till 1815. The islands were reconstituted a re-

public under a British protectorate. Tlie guv-

ernment was coni|)osed of the British high com-
missioner anil an assembly composed of two
chambers, the Senate of six, the ]>egislative As-

sembly of forty members. Up to 1848 the press

was restricteil. and the tJovemment was really

a despotism, but in that and the following

year widespread dislike of the English (lov-

ernment became apparent. To remove what
were supposed to Ix- grievances. Lord Scaton,

then high commissioner, introduced sweep-

ing changes in the Constitution, including vote

by ballot, lowering of the franiliise. and freedom

of the press. A demand was then made for

annexation to the Kingdom of fireeee. and an
insurrection broke out in .\ugust. 1840, in Cepha-
lonia. It was suppressed by Sir Henn' Ward,
who had succeeded I>ord 8<'aton. Fresh con-

cessions were granted, but without appeasing the

malcontents. In 18.')8 Mr. Gladstone was sent as

.1 special commissioner to the islands, and he
reported against their cession to llreece. There
was no great desire, however, on the part of the

English Government to continue their connection

with the Ionian Islands. They had cost the

United Kingdom £100,000 per annum, and had
been a continual sourc-e of annoyance. In 1863

the election of Prince tJeorge of Denmark as

constitutional King of Greece gave England an
op|)orlunity of getting rid of this troublesome
dcj>en<lency. In that year the Parliament of the

islands proclaimed their annexation to (Ireecc.

On March 20. 1864, a treaty was concluded at

London, by which this annexation was consum-
mated, and on May 30th formal possession

was taken by the Greek authorities. In Feb-

niary. 1807. the islands were visited by a series

of earthquakes, most violent in Cephalonia. where
they caused great destruction of life and prop-

erty, and almost destroyed the two chief towns.

See" Greece.

IONIAN SCHOOL. The earliest school of

Greek pliilo~o[iliy. represented by Tbales. .\naxi-

mander, and .Anaximenes of Miletus, and Hera-
clitus of Ephesus. Its chief problem was the

.search for the first principle in nature, which
different exponents of the school found in water,

fire, air, or atoms.

IONIAN SEA. The name of that part of the
Mediterranean which separates Southern Italy

and Sicily from Albania and Greece (Map:
Greece. A 3). It is connected with the .Adriatic

by the Strait of Otranto. Its main arm is the

Gulf of Taranto, between the Calabrian Peninsula



IONIAN SEA. 735 IONIZATION.

and that of Otranto, and it forms a number of
deep inlets on the coast of Greece, the chief of

whieli is the Gulf of Corinth.

IONIC DIALECT. See Greek La.nguage.

IONIC ORDEK. One of the three orders of

Greek architecture, so called because it was first

and principally used in the Greek cities of Asia
Minor. It is not a development of the Doric
order, as was formerly supposed, but was co-

existent with it. It is of a more elaborate char-

acter than the Doric. The base of the column
consists of a plain, square plinth, two trochili,

with moldinus, and a torus fluted horizontally.

The shaft is more slender than the Doric, the
height var3'ing from eight to ten times the lower
diameter of the shaft, and the entasis is slight.

It contains twenty-four semicircular flutes,

deeper than in the Doric shaft. The capital is

composed of an ovolo, enriched with egg-and-dart
molding, and of a spiral

roll, resembling a cushion,

the ends of which are

called volutes. Above this

roll is a very low abacus,
connecting the capital with
the architrave. The latter

usually consists of three

bands, crowned by a cor-

nice enriched \rith mold-
ings. The frieze is an un-
interrupted surface, often

decorated with sculpture

in relief, and the cornice

has two divisions : a pro-

jecting block, divided into

cogs and dentils, above
which still farther projects

the corona, capped with
moldings.

In the buildings of At-
tica a special variety of

the Ionic order, called the
Attic-Ionic, was used. In
this the base consists of

two tori and only one
trochilus—a debasement of

which form was adopted
by Roman architects, and
is now generally used. The
Attic cornice is without
dentils. A very beautiful

but unique example of the
Attic - Ionic order, widely

imitated at present, is that of the Erechtheum
(q.v.) at Athens. In this the upper part or

necking of the shaft is enriched by an exquisite

band of floral ornaments, and the channel of the
spiral roll of the capital is double, while between
the roll and the ovolo there is a torus of braided
pattern.

The Ionic order was generally used in the Greek
cities of Asia Minor for peripteral temples (as at
Ephesus, Prienc. etc. ) , but in Greece proper its

use was confined to small prostyle and amphi-
prostyle buildings (Temple of Wingless Victorv-,

Athens), for circular buildings (Philippeum at
Olympia). and in the interior of Doric temples
(Bassse, Tegea). There was. however, a general

increasing tendency to use it in Greek architec-

ture. The principal change in its form was in

that portion of the spiral roll which connects the
volutes. In the best period this was curi-ed. but
later it became a straight line—a degradation

IONIC OUUKft.

which was adopted by Roman architects, and is

still generally used. See CoLUMX, and the special

articles on the technical terms mentioned.

IONIZATION ( from ion, from Gk. iuv, pres.

part, of livai, iemi, to go). The modern theory

of electric conduction is that an electric current
consists of the motion of minute particles of

matter which are charged positively and nega-

tively, the motion of the oppositely charged par-

ticles being in opposite directions. These charged
particles are called 'ions,' and they are in no case
identical with molecules; in fact, there is no
evidence of a molecule as such being charged.

The formation of these ions is called ionization.

In metals and all solid conductors there are
ions probably always present, but in what state

it is not known. In a liquid ions are produced
by dissolving in it some salt or acid, which
'dissociates' in the act of solution (q.v.). In
ordinary gases ions are probably always present
to a limited extent, although in a pure dry gas
there may be none ; but in any case their number
may be enormously increa.sed in many ways. If,

the Rontgen or X rays (q.v.) are passed through
a gas, it is ionized, as is shown by its becoming
a good conductor; similarly, if uranium rays
(q.vi) or rays from any radio-active substance,

or ultra-violet light, or the cathode rays pass
through a gas, it is ionized. If the temperature
of certain gases is raised, they become con-

ductors; or if a spark is passed between two
balls joined to an electrical machine or induction

coil, the gas on all sides becomes a conductor;
if there is a 'brush discharge' ofi' points, the
same is true. JIany gases when formed by elec-

trolysis in liquids are found to be ionized.

The whole subject of ionization is still tinder

investigation ; but several facts seem to be now
assured

:

( 1 ) The ions are not molecules.

(2) The negatively charged ions have less

mass than the positively charged ones, and move
more rapidly under the action of a given electric

force.

(3) The ionization of any one gas, however
produced, gives the same result ; e.g. the ions of

oxygen gas are always the same.

(4) The negatively charged ions of all gases
are identical.

It seems probable, but not certain, that the
charge carried on an ion of any substance in

the gaseous state is the same as that carried on
an ion of the same substance in a liquid, e.g. a
hydrogen ion in hydrogen gas. and a hydrogen
ion produced by dissolving sulphuric acid in

water. The masses of the ions in the two cases
are quite difi'erent. the gaseous one being about
one-tliousandth as heavy as the other. (It may-
be that in the case of the liquid-electroljrte the
ion drags with it a quantity of uncharged mat-
ter.)

According to the latest experiments of J. J.

Thomson, the mass of a negatively charged ion

is of the order 10"" grams; the ratio of this

mass to the charge carried is about 10"', the
charge carried by each ion being about 6.5 X 10"'°

electrostatic units.

It requires energy to ionize a gas. and some
experiments of Rutherford give as an approxi-

mate value of the number of ergs necessary to

ionize a gas 1.9 X 10-'° ergs per ion. Similarly

in the ionization of a salt or acid by going into
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solutiun. tlierc arc piiorjiy rhanpcs. It lias been

('!<tiiiiaU-d that tin- aiiioiiiit of oner)^' required to

ionize 03 ;{rams of eopiKT in a liquid cleotrolyte

i.-i approxiiiuili'ly 17,700 <-.ilories or 74,340 joulei?;

wliilo, when tij firains of zinc are ionizi'd, 33,100

ealories, or 131I.O00 joules, arc Iil>erated. (C.'l

crams of copper and 05 grams of zinc are 'equiv-

alent' amounts.)

ION(i'.m)OF CHIOS, ki'os (c.500-c.422 n.c.)

.

A (Ircck author, wIki came to Athens when he

was still younj; (n.c. 47SI. He was a nienilier of

the cinle which inclu<lcil (inioii anil I'cricles, and
was proliahly personally ac<|iiainteil with .Kschy-

lus and Soplundes. Ilis only work in prose, so

far as we know, was the 'ET(rI///im/, reminiscences

of celebrated visitors at Chios, which was of

great iniportjince (o the Greek historians who
succeeded him, and has .some value for literary

liistory. The fragments of this work may he

found in Mliller. I'miiDniitn Uialnrirnrum flrwco-

riim (18,")3). There is also a tradition that he

wrote on the coloni/jition of Chios. Hut liis

poetry was even more important : he wrote trag-

edies, lyrics, and elegiac and dilliyramhic verse.

Consult: Xauck. Tniiiuurinii <!r(tcorum Frnfl-

weiita (188'.>): and liergk. I'orlw Li/rici Orwci

(1900).

I'OPHON (C.450-C.390 B.C.). A Greek trage-

dian, son of Sophocles. We know little of his

life or of his plays. There is a statement in

\'alerius Maxinnis attrilmting the Antiiione to

him. The story that he accused his aged father

of insanity so that he might have control of his

property, and that Sophocles ])rovcd his sanity

tiy reading to the judges from the (Edipiis. is

unsupported hv any evidence. The few verses

of lojilion which survive may Ik' found in Nauck,
Trnqivoriiin (linrorum Friiqmrnta (1889). Con-

.sult Wolf, rtr lophoiitr I'm In (1884).

I'OS, or NI'O. One of the Cyelades, Greek
Archipelago, situated about 13 miles south of

Naxos (Map: Greece. (! .')). Its area is over

4.T square miles :ind its surface very mountainous.

The inhabitants cultivate olives and the vine, and
raise cattl<>. The only town. I<is. lias a jiopula-

tion of 2000. According to local tradition. Homer
was buried on the island.

lO'TA (I.af., from (Ik. iiira. fro?n Phienician

iioitli. Heb. i/(7f/. At. ynd. hand). The ninth and
smallest letter of the (Jreek alphabet, correspond-

ing to the English i.

I. O. v. (I owe you ) . A memornndum of debt

or due bill, named from its abbreviated form,

viz.:
New Yokk. .Ianuar.v 1, 1903.

JoBN Doe, I. O. U. $20.
IticHARD Roe.

In England and in most of o\ir States, it is

not treated as a prominsorii note (q.v.) because

it does not contain an express promise to pay.

By statute or by judicial decisions in some States

aii I. O. U. is declared to he a promissory note.

See Due Bii.i..

IOWA, I'6-wa (popularly known as the 'Hawk-

eye State'). One of the North Central States of

the United States. It lies between latitudes

40° 30' and 43° 30' X.. and between longitudes

89° .5' and 90° 31' W.. and is bounded on the

north by Minnesota, on the east by Wisconsin

and Illinois, from which States it is separated by

the Mississippi River, on the south by Missouri,

and on the west bv Nebraska, from which it is

IOWA.

separated by the Missouri Kiver, and by South
Dakota. Its slia|)e is nearly that of a rectangle,

measuring 310 miles from east to west and 205
miles from north to south ; its area is 50,025
square miles, and it ranks twenty-second in size

among the States of the I'nion.

TopooBAl'llY. Iowa lies entirely within the

great central prairie bell. Its surface is a pla-

teau with an avi'rage height of 1000 feet in the

northwestern corner of the Stati'. the highest

point, Wani'ta in O'liricn Cimnty, being l.'i02 feet

above .sea-level. The jilateau slopes gradually

in gently rolling prairies toward the southeast,

where its average altitude is about 400 feet. It

is only where the rivers have eroded their chan-

nels through the glacial drift, forming steep

blulfs, and in some places rix-ky canons, that the

country is at all rugge<l. The greater portion of

it.s area, though not perfectly level, is so free

from natural obstructions that the country roads

are laid out in scpuircs, crossing at right angles

with the absolute regularity of a checker-board.

The State is divideil into two hydrographic sys-

tems, the eastern two-thirds being drained by the

direct allbients of the Mississippi, and the west-

ern third by those of the Missouri. The divide

between the two systems runs obliquely across

the State from northwest to southeast. Kroni

this the Mississippi atlluents flow all in a .south-

east direction, and the Missouri affluents all to

the southwest. The principal of thff former are

the Turkey, Wapsipinicon, Re<l Cedar. Iowa,

Skunk, and Des Jloines rivers, the last being the

largest river within the State. The principal

Mi.ssouri affluents are the Big Sioux, forming
most of the South Dakota boundary, the Little

Sioux, the Nishiiabotna, and the Nodaway. Many
of these streams are navigable for very small

craft, but, owing to the railroads, they are un-

necessary as waterways and little used. Like all

typical glaciated areas, Iowa is dotted, especially

in the northern part, with numerous snuill but
often beautiful lakes, several of which are fa-

vorite resorts, such as Spirit Lake in Dickinson

County near the north boundary, a beautiful

slieet of water, 2''j by 5 miles, with picturesque,

wooded shores. Forest areas are sinall in Iowa;
they are chielly contined to the faces of the bluffs

along the river-courses. The most common
trees are the oak, elm, cotlonwood, hickory, and
iiiaple. while scanty forests of pine and cedar are

found on some of the blulTs. tirasses are the

predominating feattire of the landscape as well as

of the flora of the State.

Climate a.n» Sou.. The climate in different

parts of the State shows only slight variations,

which are due to difrerences in latituilc and alti-

tude. It is of the continental type, with great

variations in temperature between summer and
winter. The mean anniial temperature is 47.4°

v., and the extremes recorded during the past

decade are —tO° and 110°, showing an extreme

range of 1,50°. The average annral rainfall is

30.11 inches, more than two-thirds of which
usually falls during the six crop months, .\pril to

October. These copious but not excessive rains,

coinciding with continued high temperature dur-

ing the sunuiier months, are. next to the rich soil,

the chief cause of Iowa's agricultural prosperity.

Practically the whole of Iowa is arable land.

The soil may be divided into three distinct kinds,

alluvial soil, glacial drift, and loess. The allu-

vial soil consists of recent deposits on the bottom
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County.

Adair
Adains
Allanmkfc.

,

ApimiMioBc.

.

Auitiiljoii., .

Benton... .

Blarkhawk.
]{<jone ....

Brcimr
Duchiumn..

.

Biit-na Vista
Butler
Callioiin

Carroll
Ca»9

Cedar
Cerro Gordo
Cherokee .

.

Chickasaw .

.

Clarke

Clay
Clayton
Clinton
Crawford . ,

.

Dallas

Davis
D.iatiir
J)fl;nvjire

Dcs .Moines..
Dickinson .

.

Dnlmiiue. . ..

Eninii-t

Fay.-lle
I'loyil

Franklin . .

.

Fremont
<;reene
Grnndy
Guthrie
llainilton

Ilanonck .

.

Ilunlin
llanison. . .

.

Henry
Howard

Humboldt...
Ma
Iowa

Map
Inde.x.

C .3

C 4
F 1

E 4
B 3

E 3
E2
C 3
E 2
F 2

B 2
E2
C 2
C 3
B3

F 3
D 1

B2
El
D4

B 1

F 2
G 3
B 2
C 3

E 4
D4
F2
F 4

B 1

F2
C 1

F 2
D 1

D2

B 4
O 2
E 2
C 3
D2

I) 1

D 2
B 3
F 4
E 1

C 2
B 2
E 3

County Seat.

Greenfield .

.

Corniny
Waukon . .

.

Centervilie.

Andubon...

Vinton
Waterloo
Boone
Waverley
Independence

.

Storm Lake...
Allison
Rockwell City.
Carroll
Atlantic

Tipton
Mason City
Cherokee
New Hampton.
Osceola

Spencer

.

Elkader.
Clinton..
Denison
Adel

Bloomficid ..

Leon
Manchester.

.

Buriington .

.

Spirit Lake..

Dubuque. ...

Estherville .

.

West Union
Charles City.
Hampton . .

.

Sidney
Jefferson
Grundy Center.
Guthrie Center
Webster City...

Carthage
Eldora
Logan
Mount Pleasant.
Cresco

Dakotnh..
Idagrove

.

Marengo.

.

Area in

square
miles.

576
432
lil.5

500
4:j-J

T20
576
576
4.32

57G

.576

576
576
576
576

576
576
.576
504'

432

576
745
680
720
576

500
5:J4

576
400
408

604
408
720
504
576

514
570
504
576
576

576
576
OW
432
«0

4.32

4:i2

576

Population.

1890.

14,.'j.34

12,2112

17,(11(7

18,',I6I

12,412

24,178
24,219
28,772
14.6:«
i8.'j;i7

13,518
1.5,4i;3

13.107

18.828
19,645

is.aa
14.8(>4

15,659
15,019
11,.3:32

9,309

26,7M
41,199
18,894

30,479

1.5,258

15,643
17,349
35,324
4,328

49,848
4,274

2;3,I41

1.5,424

13,871

16.812

15,797
13,315
17,380
15,319

7,621
19,003
21,356
18.895

11,182

9.8:16

I0.7H5

18,270

1900.

16,192
13,601

18,711

25,927
13,636

25,17?
32,399
28,200
10,:i05

21,427

16,975
17,9.55

18..569

20,319
21,274

19,.371

20,672
16,570
17,037

12,440

13,401

27,750
43,832
21,085
23,(B8

1.5,880

18,115

19,185
:«,989
7,995

56,403
9,9.36

29,845
17,7.51

14,996

18,516
17.830

13,7,57

18,729
19,514

13,752
22,7M
25,597
20.022
14,512

12.667
12.:K7
I9,.544
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AREA AND POPULATION OF IOWA BY COUNTIES.
(Coiitinunl.)

County,

Jackson
Jaipur

Jefforeon
Johiigun
Jones
Keokuk
Kossulli

\xe
I,inn

Ix>ui8a
Lucas
Lyon

Madison
Mahaska.. . .

.

Marion
Mars li all

Mills

Mitchell
Monona
Monroe
Montgomery .

.

Muscatine

O'Brien
Osceola
PaKC
Palo Alto
Plymouth

Pocahontas .

.

Polk
I'ottjiwallaniie

Poweshiek .. .

.

Kinggolil

Stec

Scott
Shelby
Sioux
Story

Tama
Taylor
I'nion
Van IJnron
WajKllo

Warren
Washington ..

Wavne
Webster
Winnel>ago....

Winneshiek ..

Woo<lbury
Worth
Wright

Map
Index.

O 2
D3

E 8
F 3
F 2
£3
C 1

F 4
F S
F 3
I) 4
A 1

C 3
E 3
D 3
D2
B 3

E 1

A 2
E 4
B 4
F3

B 1

B 1

B 4
C 1

A 2

C 2
D3
B 3
E3
C 4

B 2
C 3
B 3
A 1

D2

E2
C 4
C 3
E 4

E 3.

D3
F 3
n4
C 2
D 1

F 1

A 2
ni
1)2

County Scat.

Maquokcta....
Newton

Fairfield

Iowa City
.\iian)osa

Sigourncy
\^na

Fort Madison .

.

Marion
WaiK'llo
Chariton
Kock I(a]>idt4

Winlerset
Oskaloosn
Knoxville
Slarshalitown.
Glenwood

Osage
Onawa
Albia
liedoak
Muscatine....

Primghar
Sibley
Clarlnda
Euitnctsburg ..

Leniars

Pocahontas . .

.

Des Moinef ...

Council Bluffs.

Montezuma

—

Mountayr

.

Sac City. . .

.

Davenport . . .

.

Harlan
Orange City . .

.

Nevada

Toledo
Bedford
Crcston
Keosjiuqua
Ottumwa

Indianola
Washington ..

.

Corydon
Fort Dodge
Forest City

Docorah
Sioux City
Norlhwowl
Clarion

Area in

square
utiles.

fi19

«0

4.'K

..r«

570
!M

4!)0

TVt)

Sim
4.12

CUU

5Tn
.ITU

570
570
445

4K0
482
432
4:s
435

.^78

40H
628
570

B76
.570

K76
570
545

576
447

570

720
54U
4.S2

502
432

570
.570

52«
720
408

one
KIrl

4t«
570

Population.

'

1890.

22.771

24,943

1.5.IR4

2:i.UK2

20,a:H
23.KB2
13,120

.17,715

45,:)03

11.H73

^..-iOS

H,08U

15.977
2M,8«5
23,058
25,842
14,548

13.S!)9

14,515

13,060
15,848
21,5(M

13,000
5..514

21,.141

9,818
19,608

9..%1
65,410
47.4.10

18,394

13,558

14.522
4.1.101

17,611

18,370
18,127

21,051

16.384
16,900
16,2.53

30,426

18,269
18,468
1.5.670

21.582
':,.125

22,.5a«

9,217

12,0.W

1900.

23,616
20,976

17,137
24,817
2I,«M
24,9711

22,?,!0

.19,719

55,392
13,510
16.120

13,165

17,710
31,278
24,159
29,991

10,764

14,910
17,980

17,985
17,808
28,24!

16,985
8,725

24.187
14,354
22,209

15..1.19

82.024
54,:J30

19,414

15,396

17.689
51,558
17,932

23,387
23,169

21,585
18.784
19,928

17,3M
35,420

20,876
20,718
17,491
31,757
12,725

23,781

51,010
I0,88'i

18,227
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lands of the principal rivers; the principal tract

is the Missouri Bottoms, 150 miles long, and
from a to 20 miles wide. This is, of course, the
richest soil of the State, hut is, nevertheless,

rivaled by the drift soil. The latter consists of

a fine loamy mi.\ture of ckiy and sand, with a
little gravel. It is of almost inexhaustible rich-

ness, and scarcely needs fertilizing. It covers by
far the grenter part of tlie State. The loess is

a fine yellowish sand highly charged with car-

bonate of lime. It is found in various parts of

the State, generally along the margins of the
various drift areas, and is generally considered
to be of glacial origin.

For flora and fauna, see United States.
Geology axd JIinerai. Resource.s. Owing to

the heavy covering of drift, a thorough geological

sun'ey of Iowa is attended with diliiculties.

Xevertheless our knowledge of the rock forma-
tions is fairly complete. In more than three-

fourths of the State the surface consists of

Paleozoic rocks appearing in parallel belts run-
ning northwest to southeast. Beginning at the
northeastern corner, there is a narrow belt of

Cambrian formation consisting of Potsdam sand-
stone ; then follow the Silurian, Devonian, and
the Lower and Upper Carboniferous formations,
the latter occupying the southwest corner of the
State. The northwestern i)nrt is covered by ex-

tensive Cretaceous Ix-d^ deposited across and
over the belts of the older strata. Finally, in

tile e.\treme northwest corner there are outcrop-
pings of metamorphosed rock of the Algonkian
period, known as Siou.\ quartzite, the oldest for-

mation in the State. Over the entire surface,
V, ith the exception of a small driftless area in

the northeastern corner, is a deposit of glacial

drift from a few inches to several hundred feet

in thickness. It consists mainly of fine rock
fragments with but few boulders and pebbles.

The limits of the various drift sheets, the older
in the south and the later in the north, are clear-

ly defined, although there are no typical mo-
raines.

Tlie most valuable of Iowa's mineral re-

sources are the extensive bituminous coal beds
found in the southeastern quarter of the State.
Lead and zinc ores have been mined in con-
siderable quantities in the Galena limestone of

the Lower Silurian formation of the northeast.
Extensive deposits of gypsum are also found,
and various other minerals occur in smaller
quantities, limonite iron ore being the only me-
tallic deposit besides lead which seems at all

jiromising. The limestones of the Devonian and
i'pper Silurian formations furnish an inexhausti-
ble supply of building-stone of the finest quality.

Mixing. Bituminous coal is extensively mined
in the eastern part of the State. An average of
over 10.000 men are employed annually in the
industry. In the early part of the decide ISOO-
1000. the production averaged a little in excess
fif 4,000.000 tons annually, but in the latter
years of that period it exceeded 5.000.000 tons
annuallv. The value of the product at the mine
in 1900" was $G.!)G8,S66. Only one State west of
the Mississippi River, Colorado, exceeds Iowa in

the value of its coal output. The coal-fields are
of great importance, not only to the State, but
to the northwest region. Increasing quantities
of limestone are quarried in the State, the value
of the annual output having nearlv dojibled in
the decade 18901900, being estimated in the lat-

ter year at .$800,000. Clays suitable for brick
manufacture are abundant and are extensively
utilized. Small quantities of zinc and gypsum
are mined.

Agricultube. Iowa is preeminently an agri-
cultural State, and in the census year 1900 ex-
ceeded every other State in the value of farm
products. Of its total land area, 07.4 per cent,
is included in farms, and of this, 80.5 per cent.
is improved. In neither of these respects was
Iowa exceeded in 1900. The average size of
farms decreased decidedly between 18.50 and 1880,
but increased again during the two succeeding
decades, the average number of acres per farm
in 1900 being 151.2. In the northwestern part
of the State the average was much in e.xcess of
this figure, e.xceeding 200 acres in a few coun-
ties. There are indications of a considerable
decrease in the number of farm laborers as com-
pared with the number of owners and tenants
since the census year 1880. For the .succeeding

two decades the number of farms operated by
tenants increased 80.5 per cent., as compared
with an increase of only 5.5 per cent, for the
farms operated by owTiers. The increase in the
number of rented farms was wholly on the part
of those rented according to the cash 9y.stera,

the number of these Ijeing five times greater in
1900 than in 1880, and constituting 19.5 per cent.

of the total number of farms, while the farms
rented on shares were but 15.4 per cent, of
the total. The soil is well drained, producing
abundantly without the aid of artificial fertil-

izers. The greater certainty of the rainfall

exempts the State from crop failures such as
occur in the States farther west. There are only
two or three States which rival Iowa in the
production of cereals. Nearly one-half of its

entire land surface is devoted to these products.
Tlie State is noted especially for its corn crops,
the acreage for which amounts to over one-
fourth of its total area, and contributes about
one-half of the total value for all crops. Every
decade in the State's history shows an increase
in the acreage and production of this crop, the
largest gain being in the decade 1870-80. The
crop is grown most extensively in the central and
southwestern counties. Oats rank next in im-
portance, with about one-half the acreage and
one-third the value of corn. The State usually
takes first place in the production of this cereal.

Like corn, each census has shown a large gain
over the preceding. The crop is grown most ex-

tensively in the northern part of the State. The
attention given to wheat is in marked contrast
with that given to corn and oats. In 1880 it

was five times as great as in 1890. There has
since been a revival in the cultivation of wheat,
the increase during the decade 1890- 1900 being
nearly threefold. It is raised most extensively
in the northern and northwestern counties. The
State ranks second in the production of barley,
this crop also being most extensively grown in

the northern part. Less important cereals are
rye and buckwheat. I'laxseed is also grown. The
large stock interests of the State make heavy de-

mands \ipon hay and forage crops, and the State
ranks second in the acreage devoted to these
products. The area devoted to them continued to

increase rapidly until 1890, but in the following
decade it fell off 15.4 per cent. The soil is well

adapted to vegetables, and the State ranks second
in the production of Irish potatoes. The fruit
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industry is rapidly developing, the total nujnlier

of trees for nil fruits liuviug more tliun doubled
during the decade 18510-1900. Over 71 per cent,

of the total are apple-trees. Grapes and small
fruits are suceessfuUy grown.

8tock-Kaisi.n'u. Stock-raising is naturally
associated with the raising of com, oats, and

ISOit, of which amount $12,275,000 represented
the receipts from milk. The value of poultry and
ejjgs was even greater, lieing ijil '.1.508,000. The
following tables show the nunibir of acres de-

voted to the leading crops and tile number of

domudtic aniiuuW for the ceusuji years IHUO and
1900:

YEAB
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tained from the manufacture of food products,

and is the natural outgrowth of the great agri-

cultural importance of the State. Over a fourth

of the product, or 15. (i per cent, of the total

value of the products, is rejjreseiited by the

slaughtering ami meat-packing industry. This,

however, falls much below the value of the

same products in a number of the other Missis-

sippi Valley States. The factory products of

cheese, butter, and condensed milk rank next in

importance. In this industry the State is sur-

jjussed by only two others. During the decade

18!)0-1!J00 the industry increased 50.3 per cent.

J''louring and giist mill products are next in

rank, but the value of these is much less than
it is in most of the otiier North Central States.

The manufacturing of food preparations is still

of minor importance, but showed a very signifi-

cant gain during the decade.

Another important group of manufactures de-

pends upon the timber resources of the State for

its raw materials. The forests, largely limited

to the river-courses in the eastern part of the

State, have now become greatly reduced. The
larger and finer trees throughout the forest area
have generally been removed. There has been

a resulting decrease in the value of the lumber
and timber products. Nevertheless, tlie products

of the planing-mills and of the earri.ige and
wagon factories have recently increaseil in value.

The extensive development of railroads in the

State gives occasion for tlie construction of cars

and for repair-shop works, and this industry em-
jjloys more wage-earners than does any other

branch of manufacturing. Printing and publish-

ing, and the making of foundry and machine-shop
produet.s, are important industries. The manu-
facture of pearl buttons has developed during
the decade into a thriving industry. The ma-
terial out of which the buttons are made is the

shell of the fresh-water mussel. None of the

foregoing industries is centralized at any one

lilace. The lumber industry is greatest along

the Mississippi River, but the industries in gen-

eral .ire well distributed throughout the State.

Sioux City, Davenport. Dubuque, and Des Moines
are the leading wntres.

TR.\NSP0tiTATiON. lowa is admirably provided
with transportation facilities. Water transpor-

tation is alTordcd by the Jlississippi River on
the east. Owing to the State's situation, a

large number of the most important railroad

lines of the country pass through it. Dcs Moines
is- the centre of a large number of lines, and
every section of the State is amply provided. It

is interesting to note that in the western part

most of the railroads follow the course of some
river, so that all the larger tributaries to the
Missouri River are iiaralleled by a railroad, thus
giving them a northeast and southwest direction.

The first railroad was constructed in Scott Coun-
ty, in 18.54. Tn ISfiO there were (>55 miles of

railroad: in ISIIO, S41t!; and in 1000. D.-iOl miles.

The decade of greatest in<'rease was that be-

tween the years 1S80 and 1800. There are 16.50

iiiiles of line to every 100 square miles of terri-

tory, and 41.15 miles to every 10,000 inliabitants.

Only three States exceed Iowa in actual mileage,

and only one of these—Texas—is west of the ilis-

sissippi River. A railroad commission fixes

rates, and its schedules are to be deemed reasou-

.ible until disproved.

Banking. Iowa is remarkable in that it has a

larger number of banks and banking houses than
has any other State in the L'nion. In 1902 it

had 230 national banks, with loans amounting
to $74,032,000; cash, etc., .$5,533,000; capital,

$15,485,000; and deposits, $66,-585,000. The 508
State banks had in the same year a capital of

$18,131,400, and a surplus of $2,312,061. The
private banks numbered 667 and had a capital of

$12,612,339 and a surplus of $1,754,489.

Finance. According to the Constitution, the

credit of the State cannot be loaned to any in-

dividual, association, in- corporation, nor can the

State become responsible for the debts or liabili-

ties of any of these. L'niess for war purposes,

the State cannot incur an indebtedness greater

tlian $250,0t)0. No county or other political or

municipal corporation can incur an indebtedness

exceeding 5 per cent, of the value of its taxable

property. In 1900 the State indebtedness

amounted to only $10,036. For the year ending

June, 1900, the receipts amounted to $2,592,496:

the disbursements to $2,056,027. Property is

assessed at its full value, one-fourth of which
constitutes its taxable value.

Go\t;rnment. Iowa has its second Constitu-

tion, the present one being adopted in a conven-

tion, and in turn by a general election in 1857.

Fach tenth year the question "Shall there be a
convention to revise the Constitution and amend
the same ?" is voted upon at a general election,

and if a majority of the qualified electors ap-

prove the proposition, a convention nnist be

called by the General Assembly. A jjroposed

amendment must receive a majority vote of the

members elected to each of the two Houses at

two consecutively chosen Legislatures and then

be approved by a majority of the State electors at

a popular election. Male citizens wlio have re-

sided in the State si.x months, and in the county

sixty days, and who are accounted of sane mind
and have not been convicted of any infamous

crime, are allowed to vote.

Legislati\'E, The capital is Des Moines. The
day on which elections occur is the Tuesday ne.xt

after the first Monday in November. The Legis-

lature consists of a Senate of not exceeding fifty

members, elected for four years, half of them
biennially, and a House of not exceeding one

lumdrcd members, elected biennially. Each mem-
ber receives a compensation tixed by law. The
.sessions are biennial, occurring in the even

years. Senators must be twenty-five years of

age: Representatives, twenty-one years; and the

Governor and Lieutenant-Governor, thirty years.

Bills may originate in either House, and every

bill requires the assent of a majority of all the

niendjcrs elected to each branch in order to be-

come a law. A majority of two-thirds of the

members of each House overcomes the Governor's

veto. A]\ impeachments must be made by the

House and trieil by the Senate.

Exr.oiTivE. The Governor. Lieutenant-Govern-

or, Secretary of State, .Vuditor. Attorney-Gener-

al, and Treasurer, are elected for terms of two
years. The Lieutenant-tJovernor. president pro

tempore of the Senate, and the Speaker of the

House, are in the line of succession to the Gov-

ernorship, in case of vaean<'V in that olfice. Tlie

Governor has the usual pardoning power, under
regulations, and may convoke extraordinary ses-

sions of the Legislature.

.Judicial. Tlie Supreme Court consists of a
chief judge and five associate justices. The State
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is (liviilod by the Ix'pislaturp into districts, in

cncli of wliich a district jiid-rc is elected for n

term of four years. Otlier courts are established

li\ the Legislature. Each county elects a county
attorney, who serves fur two years.

The pro])orty rights of husbands and wives are

equal, each upon the death of the other inheriting

one-third in value of his or of her real estate,

while neither is liable for the .separate debts of

the other. The contracts made by the wife in

lier own name are enforced by or against her

preci.sely as if she were unmarried. .\ married
\Noman may sue or t)P sued without the husband
being joined in the action. Women are by law
eligible to all ollices connected with the public

schools. Tlie legal rate of interest is per cent.,

but 8 per cent, is allowed by contract. The State

it.s adherents, is much stronger, and is almost
twice as great as that of any other Protestant

denomination. Among a large number of other

churches represented, the largest in their order

are: Lutherans, Presbyterians, llaptists, Disei-

])lcs of Christ, and Congregationalists.

CllAtllTAiii.K AM> Pkxai.. There is a Hoard of

Control of .State Institutions appointed by thi;

Covernor and Senate. The board is vested with

full piiwcr tn manage, control, and govern the

charitable ami ]icnal institutions of the State and
to fix the salaries of ollicers and employees other

than the chief executive otlieers. The following

table shows the situation of the various institu-

tions, the numlM-r of imnates on ,I\ine 30, 18(1!),

and the total and per capita cxpeiulilure of each

for the vear ending with that date:

INBTITDTIONa

Soldlem' Orplmnii' Hoini-. Darenporli.
SoldliTs' Hoiiip. Marxhalltnvrn
Cllllt•^-H tor nilnil. Vint<in
InilllHtrliil H I' for llllnd, Knosvillv
S<'ho»il for the I>enf. r,iiinrll Bluffs
IiiHtltiitliin for Ffi'lilH-Mlnileii (hllilren. Glenwood
IlnlilHtrlal Scliool for Hoys. Eldora
lEHliiatrlal Si-liool for IJIrls. Mttvliellvllle

HoHpltal for Insani*. Mount IMpiinaiit

Hospital for Insatip. Inilppfuileut'e

HoHpttal for Insane, i'larimla
state Penitentiary. Fort Madison
State IVnltentiary, Anainosa

6,080

No. of
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county system of superintendents is at the dis-

advantage of being made a political matter, and
the popularly elected superintendents serve for

only the brief term of two years. With one ex-
ception. Iowa pays the lowest average monthly
salary to both male and female teachers of anj'

•State west of the Mississippi. Before 1(100 the
State provision for normal training was inade-
quate, and but a comparatively small per cent,
of the teachers received special training. In 1000
a law was passed establishing a new State normal
college, to be situated at Cedar Falls. In 1000
the female teachers numbered 22,839, and the
males J58i55. The State board of examiners
issues, upon e.xamination, life and five-year li-

censes valid throughout the State, and the county
superintendents i.ssue certificates for different
jjrades, each good for one or two years in the
county in which it is issued.

High schools are maintained in nearly all the
cities, towns, and villages, and in a few coun-
ties there are township high schools, but the
high school courses are characterized by great
lack of uniformity, there being no localized or
well-established standard to which they must
conform. In 1900 the total wages received by
teachers and superintendents amounted to
$5,417,603, and the total cost of education to the
State was .$7,978,000. or $1.5.37 for each child
enrolled. Tlie total school fund in 1890 was .$4.-

724.804. The State maintains a university (q.v.)

at Iowa City, and a State agricultural college at
Ames. There are also a large number of de-
nominational institutions: namely. I'pper Iowa
University at Fayette (Methodist Episcopal):
Tabor College at Tabor (Congregational)

: Ger-
man College at :Mount Pleasant (Methodist Epis-
copal) ; Iowa Wesleyan Universitv at Mount
Pleasant (Methodist" Episcopal) : 'Cornell Col
lege at Mount Vernon (ilethodist Episcopal) :

Central I'niversity of Iowa at Pella (Baptist) :

Amity College at College Springs (non-secta-
rian I : Des Moines College at Des Moines (Bap-
tist) ; Iowa College at Grinnell (Congiegational-
ist) ; Penn College at Oskaloosa (Friends) :

Simpson College at Indianola (Jlethodist) : Nor-
wegian Lutheran College at Decorah (Lutheran)

;

Drake University at Des Moines (Church of
thrist) : .Morningside College at Siou.x City
(.Methodist Episcopal): foe College at Cedar
Rapids (Presl)yterian) : Parsons College at
Fairfield (Presbyterian).

History. The aboriginal inhabitants of the
State were the Indian tribes of Iowa (q.v.)
and Illinois (q.v.), who in the course of time
were driven from their homes by the Sacs and
Foxes. Marquette and .loliet. in"lG73. and Hen-
nepin, in 1680. touclied on the borders of the
State. In 178S .lulien Dubuque, a Frenchman
from Canada, obtained from the Indians the
grant of a large tract of land, including the site
of the city now bearing his name, and the rich
mineral country surrounding it. He built a fort
there, carried on the mining of lead, and traded
with the Indians, but on his death, in 1810. the
settlement was abandoned. In 1803 the region
passed to the T'nited States as a part of the
Louisiana cession, and Indian titles to the land
were extinguished by treaties in the years 1804.
1832. and subsequently. It formed, "in turn, a
part of the Territories of Louisiana (organized
in 1804). Missouri. Michigan, and Wisconsin
On June 12. 1838. it was organized as the Iowa

Territorj-. In 1832 a number of emigrants set-
tled on the site of Fort Madison, which had been
erected by the United States Government in

1808 and abandoned five years later, .\bout the
same time a settlement was made in the neigh-
borhood of Burlington, and in 1833 Dubuque was
founded. Si.x years later the Government was
removed to Iowa City, and in 1844 a State con-
stitution v,as framed and admission to the Union
sought for. After 'Oine .delay, caused by the ac-
tion of Congress in restricting greatly the bounda-
ries of the new State, and after the rejection of
two constitutions, the State wa.s admitted on De-
cember 28. 1846. Immigration into the State was
rapid, and continued in spite of a bloody massacre
of whites by Sioux Indians at Spirit Lake in
ilarch. 1S.'J7. In the same year the original Con-
stitution of 184G was revised and Des Moines was
made the capital. In the Civil War, Iowa, whose
fundamental law prohibited slavery, took a zeal-

ous part. The two most important questions of
public moment since 1870 have been railway
legislation and prohibition. The development of
the State was greatly accelerated by the build-
ing of railroads, of which there were, in 1900,
nearly 10,000 miles, but with the rise of powerful
railway corporations, there ensued a continuous
eonllict between the Legislature and the compa-
nies in regard to the taxation of railway prop-
erty and the regulation of rates. In 1872 an act
taxing railway property was pas.sed. and in

1S73 a powerful agitation stirred up by the
Patrons of Husbandry (see Grange) against
the extortionate rates imposed by the companies
led to the creation of a board of railroad com-
missioners for the purpose of determining a
maximum rate and preventing discrimination.
Radical action on the part of the commissioners
caused repeated appeals to the courts, and
though many concessions were wrung from the
companies, the advantage in general remained
with them. A Prohibition amendment adopted
in 1882 was promptly declared unconstitutional
by the courts. A new law went into elTect in

1884, and for some years proved fairly adequate.
A very large part of the population, however, was
opposed to sumptuary legislation, and in 1890.
under the protection of the interstate commerce
laws, a successful attempt was made to evade the
anti-liquor regulations by the importation of al-

coholic products from other States. In 1894 the
courts declared the prohibitorv laws unconstitu
tional. From 1846 to 18.34 the State was Demo-
cratic both in National and State politics. Since
1854 its vote in national elections has always been
cast for the Republican candidate. The State
government, as a whole, has alw.ays been in the
hands of the Republicans, and only in 1889 and
1S91. years of stormy railway and liquor legis-

lation, was a Democratic Governor elected.
The Governors of Iowa since its organization

as a Territon- have l)een as follows:

TERRITORI.\L

Robert Lucas 1838-41
John Chambers 1841-46
James Clark 1846

Ansel BriKKs Democrat 1846-50
Stephen Hempstead .... " 1850-54
James Wilson Grimes, Whig and Free-Soil Demo-

crat 1854-58
Ralph P. Lowe Republican 1858-60
Samuel .1. Kirkwood. . .

" 1860-64
William .\I. Stone " 1864-68
Samuel Merrill " 1868-72
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Cyrus C. Carjjontcr Kcpublicaa 1872-76 ami Studies in Hociology, Ecotwmica, Politics,
Samuel .1. Kirkwiiod. .

. '_• ISZ-'ra Lanquages. nnd Hisluni- The control of llio iini-

S"ii*i.™7^ ;.•.: •• ::::::::::;:; 1878-w varsity u v^su-d in aLonni of r.-ent», consist-

BuriMi U. Sherman " 1HS2-80 in;; of (he (ioviTiior of tlie Stale, tlic Supcrin-
Williani Uirrubec "

Iv^Ji «i tfiulent of l'ul)lic Instruelioii, and eleven niem-
Ilnraee Hmcs Democrat IMM»-*.»1 t^i.. it ii ri
Frank Darr .lack*)ii . . Uepublican l>i'J4-9tl IxTs chosen by tlie Oeneral Assembly of Iowa.

Le"i;e'M'nu;;er Shaw;-; ••
i i

.'

i ! : i : i ! [klfT^^. IOWA CITY. .\ city and the county scat of

Albisrt \i. Cummins. ... " 1902

—

.liilinsiin ( iniiity. lowu. ."i4 miles west by north of

BlBUOGBAPiiy. ilonctte. Uixlory and Discov Havcnport, on the Iowa Kiver, and on the flii-

cry of the Mississippi Valley (New York, 184(5); '-'.ao, Kock Island and Pacific lia.lroad (Map:

Uvatt, Manufacturing, Aipicultural, and Indus- I^'^a, !• 3) The State I ni«Tsity occupies tlie

trial Itesounxs of /oir<i"(Dcs Moines, 1873); srounds and buildings <.f the former Capitol, and

lou:a Geological Survey Publications (Des "'-^o 'i handsome collegiate building recently

Aloincs, 1893 et seq.) ; State Historical Society erected by the coniinomvealtli. In Iowa City are

Annah (Iowa Citv) ; Shambaugh, Documentary the State llistorical S.Kiety Library, lo^ya City

Material U'clatinq' to the History of loica (Iowa -Academy. Mercy Hospital, and the medical dc-

Cilv ISIS) l>artniont and lioiiia<opatliie hospitals, connected
' ^'

' . . , „. . . -r • • with the liniversitv; and among other prominent
IOWA. A river in the State of Iowa, rising

^,r,„.,urcs are the county court-house, city hall,
in Hancock County, near the Minnesotji line, and

^^^^ ^^ ^„„^ ^^ .Appropriation of .«(1(».0(»I)

llowiiig soutlieiist into the Mississippi. J.t miles
j^,^ ^ post-oflice building here has been made, and

north of HurliMgton (Map: Iowa !• 3) It is
<;;.J5.000 has l)een contributed by Aii.lrcw Carnegie

300 miles long and navigable to Iowa City, 80
j-^^ ^ pj,,,,;^ ]ii,r.,ry. ITie industrial establish-

iniles from its mouth. incnts comprise m'eat packing jdants, agricul-

lOWA. The Algonquian title of a tribe of tundimplcment works, a large jewelry-factory,

American Indians, forming one of the main divi- lloiiringniills, knilling-mills, glove and mitten

sions of the great Siouan linguistic family. .\t factories, broom-factories, soap and perfume

the beginning of the eighteenth century they factories, brick ami tile works, a foundry and
dwelt in Minnesota, and afterwards farther south machine-shops, etc. Tlie government is admin-

in the area which now bears their name. They istercd by a mayor, elected every two years, and

were called Pahotcha or Pahucha (dusty noses) a unic;imcral council. Population, in IHOO, 7016;

in their own tongue, Avanwav by Lewis and in l!)On. 7!IS7. Koundc<l in 183!) and incorporated

Clark, and Ajowes by yrench traders. Tn 1830 in 18.53, Iowa City was from 1830 to 1857

they were moved to the west bank of the Mis- the capital of Iowa Tcrritiiry and State. It

souri above Wolf T!iver. ;md in 18(11 they ceded to was connected with the Kast in 18.">,') by the com-

the I'nited States Iti.(HU) ncres of land. -\t pres- pletion of (lie ^Iis-cissipi)i and ^lissouri Railroad.

I'lit they number 1100. and are living on reser\'a- Consult: Shambaugh, loua City: A Contriliulion

tions in Kansas and Oklahoma. to the I'.nrly llisloni of loira (Iowa City. 1803) :

-mTTTA t. T- . J 4- 1 and an article, "The Historic Capital of Iowa,"
lO^A, State I NIVERSITY OF An educational

j,, „„,„.,„^ ^^ .4„,ene<.n H.Vorj/, vol, -xxi. ( Xew
iiistitution for both sexes in Iowa City, Jowa, York 1888*
oiganizcd with an endowment by Congress of two __' ' ''_„„„„ ™. ,

,

,, .

townships of land, to which has been added a IOWA COLLEGE, Tlic oldest collegiate in-

permanent annual State appropriation of $12,5,- -^titution in (lie Mute of low:i, founded in 1846

000, and a tax of one-fifth of a mill for building V -in nssociati.m of Congregationalists and Pres-

purposes, making a total annual income of over hyterians at Davenport and incorporated in the

$402,000, including tuition fees. The institution f"""" inp year. The college was opened in 1848,

was opened in 1S5.5 and reorganized in 18(i0. The •->'"• '" '*'•'''' it «as removed (o its present situa-

buildings are seventeen in number, and with the """ " <T'nncll. The institution includes three

grounds are valued at about .•?70n,non. The li-
'lepartmcnts, the college tjic academy, and the

brarv sulTered the loss of 2.5.000 volumes by a "f'™'' "f I'msiC since 18,^. open to both sexes,

(ire in 1807, and in 1002 contained about (i3.000 '" 1«"5 the collegiate courses were arranged oi»

v..himes and a large number of pamphlets. The "";
f-l''"''!'

**>!''"• '""^ ''"'''^ "/''.''
'^''-T'^^

"^ "•^•

xvork of the university is organized in a college of ""'^ "^ *>- Tlie college grounds include a campus-

liberal arts, colleges" of law, medicine, honiceo- "f t,"^."'-':."'"" ''7''^' " I"""'' "' '«>"• aores, and an

pad.ic medicine, dentistry and i.hannacy, a nlhlclic field of fourteen acres There are six

gradu:i(e department, the iowa School of Politi- '""^p •'"'dings, y;.1ued in 1002 at .>I,:..00(^.

<a] and Social Science, and two hospitals. The '" f^^^'t year the rn,lo«-Tnent was .>3r,0000. w;^^tli

.ollcge of liberal arts confers the degrees of B.A., »" >"e"n.e of ^UMO. Phe libn.ry contained M.-

r..Ph.. and 15.S. The graduat*. cdlege confers 000 volumes. The faculty numbered .5,
,
and the

the dcgre..s of M.A., M.S., Ph.D.. civil engineer, attendance w-as 4,50, including graduate stu-

:.nd electrical engineer. The college of liberal 'I'""*"- -^* students in the college, 103 in the

arts maintains a summer session for teachers •'c.idcmy. :in.l S, in (lie s.licol of inu-ic.

and a summer school for library training. The IOWA STATE COLLEGE OF AGBICTJL-
iiniversity provides public lectures and extcn- TtTRE AND MECHANIC ARTS. .-V coeduca-

sion cour.ses, and is in close touch with the edu- tional State institution at .\iiics, Iowa, estab-

cational institutions of the St.ito through its lished by act of Legislature in 1858. In 1802 the

system of accredited high schools. The attend- college came into ])ossession of a grant of public

ance in 1002 (excluding duplicates) wa.s 1512. lands bestowed by general act of Congress for the

The faculty, instructors, and administrative staff pur|)0se of fostering agricultural and mechanic
numbered 105. The publications of the uni- education. It was formally opened in 1800. It is

versity include a yntural Tlintory Bulletin, a a college of advanced technology', and organized

Laxc Bulletin, University Studies in Psychology, in divisions of agriculture, engineering, vetcri-
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nary medicine, and science. The department of

agriculture is designed to give a general training

lor the career of a farmer and, in its longer

course, to develop specialists in particular lines

of work. A well-stociced farm provides practical

\vork in all the agricultural processes, and the

Iowa Experiment Station, in intimate relation to

the college work of instruction, gives opportimity

for original investigations of agricultural prob-

lems. In addition to courses in mechanical,

civil, electrical, and mining engineering, the col-

lege gives instruction in clay-working and ceram-
ics, and has a department of technology in-

tended to equip students for the manufacturing
industries. The division of science supplies foun-

dations in science, language and literature, and
economic science. In the instruction of women
emphasis is laid on the course in domestic econ-

omy. All male students are required to become
members of the college battalion. The college do-

main ineludf»s about 840 acres, of which about
120 acres form the campus. The buildings num-
ber 17 besides dwelling-houses and buildings

for farm stock, maehinerv. and work, all valued
at .$575,000. The endo\vment in 1902 was $683,-

000, the income $165,000, and the value of all

the college property $1,500,000. The library con-

tained 14,000 volumes. Tuition is free to resi-

dents of Iowa, students from other States paying
an annual fee of $24. Students are admitted on
examination or on certificates from accredited

schools. The college has of late developed rapid-

ly, and in 1903 had an attendance of 13.50 stu-

dents, and a facultv of 84 members.

IOWA WESLEYAN UNTVERSITY. A co-

educatioml institution of leaniini.'. founded at

Mount Pleasant, Iowa, in 1844. under the control

of the Methodist Episcopal Church. In 1902 it

had an attendance of 515, including 2 graduate,
93 collegiate, and 152 preparatori* students. The
faculty numbered 27. The endowment was $69,-

000, the incon;e $27,000, and the value of the
grounds and buildings $150,000. The library

contained Snno bnoks.'

IPECACUANHA, Ip'e-kak'u .In'S (Port., from
Brazilian ipicmiijucn. smaller wayside plant
emetic, the native name). The name both of a
very valuable medicine and of the plant produc-
ing it. According to the American and English
pharmacopa'ias the source of this drug is

^Tcphaclis ipecacuanha (referred by some bota-
nists to jP.s.i/c/io/ria ipecacuanha) . which belongs to
llie natural order Kubiacea", and grows in damp,
shady \\()')ds in Brazil, and some other parts
of Soutli .\nerica. It is somewhat shrubby, with
a few oblong-lanceolate leaves near the ends of

the branches, long-stalked heads of small white
flowers, and soft, dark purple berries. The part
of ipecacuanha used in medicine is the root,

which is simple or divided into a few branches,
flfxuous. about as thick as a goose-quill, and is

composed of rings of various size, somewhat
fleshy wlien fresh, and appearing as if closely
si rung on a central woody cord. The different
kinds known in commerce (gray, red. brown) are
all produced by the same plant, the differences
arising from the age of the plant, the mode of
drying, etc. Ipecacuanha-root is prepared for
the market by mere dr\-ing. It is collected at all

seasons, although chiefly from January to Jtarch.
The plant is seldom cultivated in South .\merica,
but is sought for in the forests chieflv bv Indians.

It has been successfully cultivated in India, and
elsewhere, but the slow growth of the plant and
low price have kept it from being profitable. Vari-

ous other plants are used as substitvites for it.

The ipecacuanha of Venezuela is produced by Sar-
costemma glaucum, of the order Asclepiadaces

;

IPECiCCAKHA.

a. Root.

and to this order belongs' Tylophora asthmatica,
the root of which is found a valuable substitute

for ipecacuanha in India. Other unoliicinal plants

which are said to resemble ipecac in their effect

are Richardsonia pilosa, Riohardsonia rosea,

Psyehotria emetiea, and various species of loni-

diura. Gillenia stipulacea is called American
ipecac.

It is in the bark of the root that the active

principle, the emetine, almost wholly lies, the

other ingredients, such as fatty matters, starch,

pectine, saccharose, choline, ligline, etc., being
almost entirely inert. Emetine is represented

by the formula C^H,„X,Oj according to Lefort and
\Vurtz, and by CJI.iNjO, according to Glenard.

It is a white, inodorous, almost insipid powder,
moder.atcly soluble in alcohol, and having all the

characters of the vegetable alkaloids. It acts as

a violent emetic in doses of one-sixteenth of a
grain or even less, and is a powerful poison. In

small and repeated doses ipecacuanha increases

the activity of the secreting organs, especially

of the bronchial mucous membrane, and of the

skin. In larger doses it excites nausea and de-

pression, while in still larger doses it acts as an
emetic, without producing such violent action,

or so much nausea or depression, as tartar

emetic. Ipecacuanha is useful as an emetic when
it is necessary to unload the stomach in cases

where there is great debHity, or in childhood.

As a nauseant, expectorant, and diaphoretic, it is

prescribed in bronchitis, etc.. and in disorders in

which it is desired to increase the action of the

skin. Besides the powder, the most useful prepa-

rations are the wine of ipecacuanha and iJover's

powder, in which ipecacuanha is a constituent.

To produce the full effect as a sudorific, a dose

of Dover's powder should be followed by copious

draughts of some warm and harmle,s.s drink.

IPEK, 6-pak' (i.e. silk). Serb PEfc. p#<h. A
pleasant town of European Turkey, in the Vilayet

of Kosovo, on the Bistrica (Bitritsa), or White
Drin, a few miles east of the eastern corner of

Montenegro (Map: Balkan Peninsula, C 3). The
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houses are large mid hniiiUoiiie, nnd ns a rule

linvo gardens in whit'li Iruil and mulberry trees

are cultivated. Silk is extensively ^pun, and
arms are nianufaetured. Im-k has a eclebrated

monastery, the former residence of the Servian
]iatriarchs. Population, about 10,500, mostly
.Mohamnu'dan SI;i\s,

IPHIC'RATES (T,at.. from Ok. 'l<t>iKpdTr,s,

Iphikrnli'x) . .\n .Xtbi-nian ^'eneral of the first

lialt of the fourth eeiitury ii.i'. He was of humble
|iarenlage. At an early ajie he bi'^-aii hi> military
career in the so-called Corinthian War. He was
in command of the .Vtlienian tioops at l.ccha'uni,

near Corinth, in B.C. 393, where the .Spartans

were vietorions over the allies. Immediately
after he proceeded to introduce important changes
in the armor and discipline of his troops. W ith

a band of the liglitarmed troops, called intttixls,

he unexpc<tedly fell upon and destrovc<l or put
to rout a l,ac<'da'monian n\<irn. six liimdred
strong, near Corinth. In n.c. :!Sil he was sent to

'I'hracc to combat .\naxibius. By a well-planned
attack he inflicted a crushing ilcfeat upon the
I.aicila'monian commander. After the Peace of

.Antalcidas (B.C. .'iS" ) Iphicratcs remained in

'I'hrai-e, employing his peltasts in the service,

first of King Seuthos, and then of King Cotys.
In B.C. .178 he was sent, at the rccpicst of I'harna-
ba/.us, to assist .Vrtaxerxcs II. in reconquering
Egypt, but the undertaking was a failure. In

lie. 373 he was ai)pointed joint admiral with two
others to go to the relief of Corcyra. in which
he was .successful. In n.c. 3(ifl he was sent to
the neighborhood of Corinth to assist the Spar-
tans against the Tliebans. and later in the same
year he commanded a small squadron on the coast
ol .Macedonia. He remained in this neighborhood
three years, and was instrumental in retaining
the family of .\myntas on the throne of Mace-
donia. He later held a coiiiniand in the Social

War. but was arraigned, on a charge preferred by
("hares, his colleague, for neglect of duty and
traitorous conduct in the battle at the Hellespont.
He was ae<[uitted, thouu'li his colleague Timo-
theus. who was arraigned at the same time and
on the same charge, was fined 100 talents. Iphic-
ratcs died in Thrace, in B.C. 353.

IPHTGENI'A (l.at.. from Gk. 'I0i7^«ia,
//i/iif/' »'ia) . According to the usual Orccian leg-

end, a daughter of Agamemnon and Clytcmnestra.
Her father having otTendcd .-Vrtemis, the Creek
fleet, when on its way to Troy, was detained at
.\ulis by calms and a plague. Calchas, the seer,

declared that only the sacrifice of Iphigenia
could appease the goddess. At the altar the god-
dess took pity on the victim, substituted a hind,
and carried Iphigenia in a cloud to Taiiris. where
she liecame priestess of the Tauric .\rtemis. to
whom strangers were'ofTered in sacrifice. Thither
came her brother Orestes (q.v.). who was on the
point of being sacrificed when he was recognized
by his sister. Together they (led with the sacred
vooden image of .\rtemis to Sparta, Argos, or,

according to the .-Mtic version, to Braiiron in
.\ttica. where Iphigenia's grave was shown.
Hcsiod declared Iphigenia did not die. but was
by .\rteinis made the gorldess Hecate. The leg-

end is unknown to the Homeric poems, but was
told in the f'l/prin, and later became very popu-
lar, esiiecially thro>i<rh the influence of the Athe-
nian dramatists. The story is also represented
on late vases, sarcophagi, and Pompeian wall-
paintings, fphigenia is originally a goddess akin

to Artemis, and worshiju'd in early times with
bloody rites.

IPHIGENIA AMONG THE TAU'RI
(Ok. ^I0(7^r£(a ij iv Tai'pois, 1phiytiitia hi rn
Tiiuruii.) . A play of I'Juripides, produced about
n.c. 412, continuing the story oif Iphigenia after
her rescue from the sacrifice, and her transporta-
tion to Tauris, where she is made the priestess

of .\rteiiiis. Urestcs. pursued by Furies, comes
with his friend Pylades to Tauris, and is to he
sacrificed to the goddess, when he is made known
to his sisti'r in a foucliing scene, and cjirrics her
back to their land. The play is original, and
careful in plot, and is the liest known of the
works of Euripides.

IPHIGENIA AT AUTLIS (Glc. 'I0ty«.a^/.'
AvXtSi, Jiiliiyinciu he cii Anlidi). A play by
I'.uripides, produced after his death by bis son
in B.C. 405. Us subject is the intended sacri-

fice of Iphigenia, who is saved by Artemis by
the substitution of another victim. The play,
which is probably the last written by Euripides,
seems to have been left unlinislied. Of his trag-

edies, it alone has no prologue.

IPHIGENIE, efi-'zhi\'n6'. A tragedy by Rji-

ciiii', ilcaling witli the (Ircck story of Iphigenia,
first produced at N'ersailles in 1074. In the play
Hacinc follows closely tile model of the plays of

Euripides, at the same time pi'odiicing a separate
work of art wliich ranks as a masterpiece. In
the French plav the lii script ion of the characters
is more explicit than in the (Ircek. and some new
elements are introduciMl. while .Menelaus disa))-

pears and I'lysses is brought ill to take his place.

IPHIGENIE AUF TAURIS, {•{{-fta'nic ouf
tou'ris (Ocr.. Iphigenia in Tauris). A metrical
drama by Ooetlie produced in 1780. (ioetlie had
Iircvioiisiy made a prose version, begun in Febru-
ary. 177!i. :iiid i>n'siiitcil lit court on April 0th.

IPHIGENIE EN AULIDE, .'•'f.'.'zha'nA' iiN'-

iio'led' ( Fr.. Iphigenia in Aulis). An opera by
Oluck (1774).

IPHIGENIE EN TAURIDE, iix tAr.d'
I Fr.. Iphigenia in Taiiri-i. .\n opera by Olink
11770).

IPHIGENIE IN DELPHI. A dramatic
poem by Friedrich Halm (185(i), a continuation
of Ooethe's Iphificnic.

I'PHIS (Lat.. from Ok. 'l^isl. A Cretan girl,

brought up as a boy. betrothed to lanthe. ami
at her mother's entreaty changcil into a man by
Isis on the wedding-day.

IPIALES, e-pyii'lAs. A town of Colombia,
situated ill tlic western part of the Department
of Caiica. on the frontier of Ecuador (Map:
(.'oliimbia. B 3). It lies at an altitude of over
10.000 feet, and has a custom house. The popu-
lation is estimated at over 10.000.

IP'OM(E'A (Xeo-T.at.. from Ok. r^, ips. worm
+ I'lfuiMi. hoiDolns. like). ,\ genus of the nat-

ural order Convolvulaceie. difTering verj- little

from the genus Convolvulus, embracing about 400
species of tropical and warm temperate plants.

The species are mostly twining or trailing herbs

and shrubs, although in the tropics a few become
arborescent. Many are cultivated for their beau-

tiful flowers, as the morning-glory and moon-
flower: others for their thick fleshy roots, as the
sweet potato (Ipointid liiiliiliix) and jalap (q.T.)

ilpomrrii I'urga) . The large flesliy roots of
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Ipomaea Batatilla, Ipomaa fastigiuta, and
Ipomosa digitata are souiftinies i-'iiiiiloycd in the

same way as sweet potatoes, and IputiKXa inega-

potamica, Ipomcea cuthartica,m\d Ipuniaa Jalapa
have properties similar to jalap, though less ac-

tive. The ornamental species are very numerotis,

and are easily cultivated. Ipumun Quamoclit,
the cypress vine, beautiful in both llower and
foliage, is a native of tropical America, but now
well established in the warmer portions of the
I'nited States. Ipomoa icrsjcolor and Ipomwa
purpurea, natives of Mexico and tropical Amer-
ica, are among our mo.st common murniiigglories,

the latter having escaped from gardens and be-

come naturalized throughout nearly the whole
country. The famous Japanese morning-glories
are referred to as Iponiwa hederacca by some
authorities. There are many strains that have
been developed by selection, some of them of very
great beauty. The moondowers are derived from
Ipomwu lioiia-nox and Ipomau (irritidi/lora. The
flowers open in the evening and close before
noon of the next day. They are pure white or
striped with green and very fragrant. Ipomosa
fastigiuta and Ipomoca leptophi/lia. both indige-

nous to the United States, are noted for their

large fleshy roots, specimens weighing 20 pounds
of the. former, and 100 pounds of the latter being
not uncommon. They grow in dry soils, their

thickened roots protecting them from injury by
drought. Ipomirn fastipiala, known as man-of-
flie-earth and wild potato vine, in some regions
is a troublesome weed, difficult of extermination
on account of its huge roots. Ipomcea arbores-

cens, a Mexican species, is a tree 20 to 30 feet

high, and a foot in diameter. See Plate of

IhCOTYLEDONS.

IPSAMBUL, ep-sam1)ool. See Abu-Simbel.

IP'SUS (Lat., from Gk. 'I^os). A town of
Phrygia, Asia Minor, near the modern village of

Eski-kara-hissar. It is noted for the battle (B.C.

301. or as Grote attempts to show, B.C. 300)
in which Antigonus and his son, Demetrius
Poliorcetes, were overthrown by Seleucus and
Lysimachus. Ipsus was the seat of a Christian
bishop in the seventh and eighth centuries.

Ipswich:, IpsVlch or ipsleh. a town of

Queensland. Australia, on the Bremer, at the
head of navigation. 23 miles northwest of Bris-
bane, with which it has communication by steam-
er and rail (Map: Queensland. H 9). It has
manufactures of wixilens, and. as the centre of

a rich agricultural and coalmining district, is

a place of increasing business importance. Popu-
lation, in 1801, 762.5: in inOI. 8li.'!7.

IPSWICTH. The county-town of SufTolk. Eng-
land, on the Orwell estuarv. 12 miles from the
North Sea (Map: England. H 4). The older

])ortion of (he town consists of narrow and ir-

regular streets and contains many quaint old

houses. The ecclesiastical and public buiblings
arc conspicuous. Anjong its educational institu-

tions are the grammar school founded in 1477.

and a workingmen's college. It has numerous
benevolent institutions. It has iron-works, agri-

cultural implement, tobacco, clothing, shoe, and
soap factories, and ship-building establishments.
Its docks and lock are commodious and admit
vessels of 1400 tons. The town owns profitable

real estate, wharves, and markets, and maintains
baths, free library with museum and school of

science, and an arboretum comprising two well-

IQXTIQUE.

laid-out pleasure grounds. Ipswich has sent two
representacivos to Parliament since 1447. It

lias Roman remains, but is first mentioned in 991
and 1000 as having Iwen sacked by Xortlimen.
Numerous charters, which were superseded by
the Municipal Corporations Act, date from the
first granted by King John in 1199. Ponulation,
iu 1891, 57.400; in 1901, 00,000. Consult Wod-
derspoon, flislory of Ipsirich (Ipswich, 1850).

IPSWICH. A town in Essex County, Mass.,
27 miles northeast of Boston; on the Ipswich
Kiver, and on the Boston and Maine Railroad
(Map: Mas.saehusetts, F -2). It possesses a
public library and the Manning High School.
The Ipswich Historical Society, founded in

I'JOO, possesses a C(dleetion of old furniture,
documents, etc., and its contributions to histori-

cal literature also are of value. There are plan-
ing and grist mills, and manufactures of hosiery,
isinglass, heels, soap, imderwear, etc. The govern-
ment is administered by town meetings. I'opu-
lation, in 1890, 4439; "in 1900, 46.58. Ipswich
was settled as Agawam in 1633 by John Win-
throp and twelve associates, and in the following
year the Massachusetts General Court passed a
resolution that "Agawam shall be called Ips-

witch" (from Ipswich, England). When in 1087
Governor Andros levied an arbitrary ta.x, the
town formally protested, on the ground that this

ta.x "infringed their liberty as free English sub-

jects of his Majesty, and the statute law that no
taxes should be levied upon his subjects without
the consent of an assembly chosen by the free-

holders for assessing the same." Several of its

citizens were thereupon arrested and punished,
one of the judges asserting that English laws
did not extend to America, and that colonists had
no more privileges left them "I ban not to be sold

as slaves." This was one of the earliest instances

of colonial resistance to arbitrary ta.Kation. Ips-

wich was the home for a time of Xathaniel Ward,
Anne Bradstreet. Nicholas Easton, William Hub-
hard, and .lohn Norton. Consult: Hurd. History

of Essex Count;/ (2 vols., Philadelphia. 1888)':

the various articles in the Ipsirich Antiquarian
Papers (Ipswich. 1879— ); and an address by
Kimball. "The Evolution of a New England
Town," in The Celebration of the 2o0th Anni-
vcrsarii of the Incorporation of the Town of Ips-

uieh (Boston, 1884).

IQUIQTJE, e-ke'ka. A seaport and the capital

of the Department of Tarapaca, in the northern
part of Chile, on the Pacific Coast (Map: South
America. B .5). The town is regularly built, but
lies in such an arid district that its water-supply
is obtained partly by distillation of sea-water,

and partly l>y transportation from Arica. In-

land are the famous saltpetre-mines for which
the town is the port, and with which it is con-

nected by a railroad, and a few miles to the
north are the silver-mines of Huantajaya. The
harbor is very well sheltered, but its rocky shore

and the strong surf prevent the approach of

vessels nearer than two miles. Besides saltpetre,

the town exports borax, iodine, and silver ores.

The imports are chiefly machinery and fuel for

the mines. A United States consul resides here.

Population. 25.000. Tquiqtie suffered from earth-

quakes in 1868 and 1877. It formerly belonged

to Peru, and in 1879 was the scene of a naval

liattle between Peru and Chile. I>eing occupied by

the latter in the following vear. In 1891 it was
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boinbarJod nnd captured after a handtoliand
tight liy the insurgents against the Chilean Gov-
triijni-iit.

IQUITO, f-ke'tA. An important trihc, living

aliiiut the junction of the Napu Kiver with the

ilirafion (Aniazon), Eastern Kouador. The}-

are expert spearmen, and are noted for their

making of chicha liquor, whieh they llavor with
tlic twigs of a plant having the efTect of an opiate.

Jn religion they are still devoted to fetichisni.

IBADE, trU'dft (Turk, irudah. will, desire).

An Imperial decree pro'nulgate<l liy the Sultan

of Turkey, and corresponding tn the Kuropean
order in council.

IBAK, *riik'. The name of an indefinitely

boundiil region extending on both sides of the

conllui'iice of the Euphrates and the Tigris, from

the Syrian desert northeastward to the Elburz

Mountains, on the southern shore of the Ca-spian

Sen (Map; Turkey in Asia. L 0). The region

consists chielly of sandy deserts in the west, and
elevated, mostly barren, plateaus in the east, but

is fertile along the river valleys, which are espe-

cially numerous in the eastern or Persian part.

The western |)aH. called Irak-Arabi, is nearly co-

terminous with ancient Babylonia, and includes

parts of the modern Turkish vilayi'ts of Bagdad
and Basra. It includes the ruins of tlie ancient

cities of Babylon. Seleucia. and Ctesiphon. and
the modern cities of Bagdad. Basra, and Kerbela
(Jleshcd Hussein). The eastern Irak, called

IrakAjemi. coincides nearly with the ancient

!Media, and includes a large i)art of Western and
Central Persia, containing its largest and most
flourishing cities. Ispahan, Teheran, and ITania-

dan. The population of the whole of Irak is

estimated at about .S.OOO.OOn. The inhabitants

of the western part are largely nomadic.

IRAK-AJEMI, UjV-nie'. See Irak.

IRAK-ARABI, -U'ra-be'. See Irak.

IRAN, ^riin'. The native name of Persia, in

its broadest sense. (SocPkrsia.) The word /ru/i

itself, in its modern fonn. is earlier fouml as

Eran (whence often Eranian as an adjective),

and it is ultimately connected with Artinn (q.v.)

as a racial designation. In the Arcsta (q.v.)

the people speak of themselves as Airiin diiinbavo

('Aryan nations'), nnd Ariya in the Old Persian

cimeiform inscri]itions is employed in the sense

of what we should today call Persian in the

larger application of the term. As a more or

less defined unit in ancient and modern times,

the land of Iran is important geographically,

ethnologically. historically, and linguistically.

GeonRAPiiv and Etiinoi-oov ov Iran. .\s far

cs modem times arc concerned, the more impor-

tant geographical and ethnological points con-

nccle(l with Iran will be found treated under
Persia. In remote times, as later, the Iranian
boundaries comprehended the entire region from
the Caucasus, the Caspian Sea. and Russian
Turkestan on the north, to the Tigris, the Per-

sian (lulf. and the Arabian Sea on the west and
south, and extended to the Indus on the east,

likewise comprising the modem Afghanistan and
the territory to the north of it as far as the

.Taxartes River (Sir Darya). The wide extent of

this area showed as great a variety of climate,

extremes of heat and cold, in antiquity as at pres-

ent, and presented considerable diversity of fea-

tures and characteristics. 'VMiile the larger part

of the country has ever been marked as highland
or mountainous, there are extensive low or de-

pressed tracts, with salt deserts, and arid wastes,

alt^^rnating with swampy districts and plains.

What we know of the country in anticpiity shows
that it was generally fertile and well wooiled in

parts; but irrigation is nut infn'ipiently referred

to. With regard to territorial dislriliution in an-

cient times, it may be ailded tliat in the .1 visia the
lands on the wi--t which came more prominently
into notice were the coimtry known in history as

Media (q.v.), including .Vzorbaijan or .\lropa-

tente (q.v.). and the districts about the Caspian
Sea, and on the cast. Bactria (q.v.), including
the modern territories of Ivhorassan and Scistan,

together with parts of the present .Mghanisl^in.

I'ersis (ancient J'ursn), or Persia proper, is first

mentioned at the time of the founding of the

.\ch;cmcnian kingilom. ( S<>e Ach.i;mknes.) Krom
that time the real history of the Iranian Empire
as a whole begins. Ethnologically. tlie Iranian

people are memlicrs of the .\ryan or lndi>(;er-

manic family. The general Iranian type may be

deduced by a comparison of the racial features

of the Persians, Kurds, Ossetes, Baluchis, Af-

ghajis, and inhabitants of the Pamir districts.

The Ir.anian type, however, has been somewhat
alTected. even from the earliest times, by ad-

mixture with (he adjoining Semitic. Turanian,
anil Iriiiinn trilics that border on the land itself.

On tlic other hand, the spread of Iranian blood

Ix-yond its own country may be re<'ognized, for

instance, among the people of Northwestern
India. Similarly, Iranian lineaments, like lin-

guistic traits, may bo found penetrating into

Armenia and Asia Minor, even from a remote

period in the past. When the gradual dispersion

of the Aryan or Indo-Germanic triln's took place

in prehistoric times, it is presumed tliat the

Iranians may have entered the great plateau

from the north, on the west of the Oxus and
Jaxartes, and have thus begun their advance into

the country that later l)ecame their habitat.

Linguistic, mythological, and religious evidences

prove that they must long have remained in

union with their Indian cousins.

History of Iran. The beginnings of Iranian

history arc shrouded in darkness, although the

existence of an ancient kingdom in Bactria is in-

ferred from early Oriental and classical references.

(See Bactria.) With the Median kingdom, how-

ever, we arc on historic ground, even though the

early tradition of a Jledian conq\iest of Baby-

lonia, B.C. 2400, as recorded by Bcrosus (q.v.),

may not be authentic. Nevertheless, with

the presumed advance of the Iranian peoples

westward in their land, the Jlcdes came earliest

into real prominence, and though subject to As-

syria for centuries, they were able to throw off

the Assyrian yoke about the ninth century n.r.,

and real unity was given to the Median king-

dom in the eighth centur>- by Peioccs. an able

Iranian monarch. (For the subsequent history

of the kingdom, see Media.) Tlie account of

the overthrow of the 'Median dynasty by Cynis

(about n.C. 5!i0). and the events which led to

the founding of the great Persian Empire of the

,\eha>menian kings, and to its fall through .Mcx-

ander the Great, will be found in the several

articles devoted to those topics. Tlie Seleucid

dynasty (see SELET'cm^^) swayed the fortunes

otf Iran for about seventy years, and gave place

to the Parthian dynasty of the Arsacida: (q.v.).
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which reigned for nearly five centuries (B.C. 250-

A.D. 22(i). This rule yielded in turn to the

Iranian monarchy of the .Sassauid* (q.v.). The
overthrow of this house by the Arab Mohamme-
dan invasion in the seventh century changed the

history of Iran, nationally, religiouslj-, and lin-

guistically. For details of these events, consult
the article Persia.

BiisLiuGBAi'JiY. The standard work relating

to all Iranian subjects is Geiger and Kuhn,
GrunJfiss dcr irunischcii Philoluyie ( Strassburg,
1895-1902), where the fullest bibliogiaphical ref-

erences will be found. Besides this work, for the
general history and antiquities of Iran, consult:
Rawlinson, Seven Great ilonnrchks of the Aneient
Eastern World (London, 1865) ; Spiegel, Era-
nische Altertumskunde (3 vols., Leipzig, 1871-

78) ; Geiger, Civilization of the Eastern Iranians
(trans., London, 1801-7(5) ; Curzon, Persia and
the Persian Question (London, 1892).

IRAOSriAN, or ERANIAN. The term ap-
plied to peoples, some of which are now almost
or altogether extinct, speaking languages belong-

ing to the Aryan stock, and inhabiting the
plateau l.ving between Asia Minor and the Cas-
])ian on the west and the Hindu Kush .Mountains
on the east (of which modern Persia forms the
chief part). The chief Iranian peoples are the
Persians (Tajiks of the East; Hajcniis of the
Caspian littoral, and the Teheran-Ispahan coun-
try; Parsis, now principally resident in Western
India, but also in the region between Ispahan
and tlie Persian Gulf), ancient and modern, and
the old Bactrians, whose descendants are said to
speak still a purer Persian than that in vogue in
Persia itself, together with the partly civilized
Kurds; while the Tats and Azerbaijanis, the
Rarts of Russian Turkestan, and certain portions
of the population of Afghanistan, Baluchistan,
etc., are physicallv Persians who speak, more
or less, Turkic dialects. Earlier authorities
classed the Armenians and the Ossetes with tha
Iranians, but it is better to regard these two as
independent members of the Aryan stock. Tlie
mass of the Aryan tribes of Afghanistan and
Baluchistan, by some considered Iranian, show
on the whole gi'eater afhnities with the Aryans
of Hindustan. The Golchas of Pamir are rather
an independent Aryan branch than a sididivision
of the Iranians. From the dawn of history the
land from the borders of Asia Minor to the moun-
tains of Pamir has been inhabited, generally
speaking, by tribes and nations of .Xryan stock,
and chiefly of the variety called Iranian. Even
beyond the Oxns, the tra<litional frontier between
Iran and Turan. Iranian culture, old and new,
can be traced beyond the borders of China, and
no doubt some of the nomad hordes who hovered
al nut Western Europe were not all Turanian in
their make-up. Within the Iranian area many

,
blends exist. Besides the descendants of the
Aryan Jledes and Persians of a fairly pure strain,
and the purer Eastern Iranians, almost every
people of Asia Minor and of Central Asia has
added its quota to the hybrid populations. ^Ton-
gclian, Arabian, Turkish conquests, and the com-
mercial and colonizing instincts of Jews, Arme-
nians, natives of the Caucasus, etc., have also
contributed their share to the mixture. War,
slavery, and peacefiil nomadism have likewis'j

helped, both in ancient and in modern times. The
range of culture of tlie Iranians is very exten-
sive, reaching from the civilizations of ancient

Vol. X.-^8.
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I!actrians, Medes, and Persians (and their mod-
ern representatives) to the half-savage seclusion
and isolation of some of the small hill-corn
nmnities. Jfost authorities do not assign to
the Iranians as high a rank intellectually as is

possessed by the Aryans of India or by the
Semites, to saj- nothing of the Aryans of Europe.
Tlie situation of the plateau of Iran between
India and China on the one hand and Asia
Minor and Aral)ia on the other has made it

ii evitably an absorlx'r and a transmitter of cul-
ture, a higliway of commerce, and a theatre of
religious disputes. The great mass of the Ira-
nians are now professors of Islam, but of the
Shiitc or 'unorthodox' sort, a protest, as it were,
of the Ar\an against the Semitic mind. The
ancient Aryan religion, Zoroastrianism. indige-
nous to the Eastern Iran, with its dualism and
reverence of fire as the sacred .symbol, exercised
considerable influence upon the Hebrews. Some
of tlie Iranians (Persians and Parsis in par-
ticular) have from time immemorial been de-
voted to commerce, and have spread Persian in-

fluence to the Red Sea on the west, and to the
western shores of India in the other direction,
v.liilc northward they have carried it into Siberia
and China. The best side of the Iranians of

the present time is seen in the educational and
charitable activities of the great Parsi mer-
chants of India, who in many respects are set-

ting examples for the whole world. The worst
is seen in some of the aspects of Persian tyr-

anny. All grades between still exist here and
there over the wide Iranian land. The Iranians
in general are judged by Ripley to belong phys-
ically to the 'Mediterranean' race, their ideal
type rejiresented to a certain extent by the
Farsis about the ancient Persepolis and the Luris
of the mountains of Western Persia, having
been modified in the southwest by the Semitic
intruders, in the east and northeast (the mass
of the people) by Mongolian admixture, and on
the littoral of the Arabian Sea toward the
southeast by Indian, or jierhaps Negritic, addi-
tions. See Iranian Languages.

BiBLiOGRAPHT. Besides the authorities men-
tioned under the subdivisions of the Iranians,
the following more general works may be men-
tioned here: Spiegel, Eranisehe Altertums-
kunde (Leipzig. 1871-78) ; Ayuso. Iran (iladrid,

1876): De Harlez, Et-udes Eraniennes (Paris,

1880): Fontane. Les Iraniens (Paris. 1881);
Spiegel, Eran (Berlin. 188.3) ; Darmesteter,
Etudes Eraniennes (Paris, 1883) ; De Morgan,
^fiss^on scientifique en Perse (Paris, 1884-97);
Geiger, Civilization of Eastern Iran in Ancient
Times (Eng. trans. London, 1885) : Spiegel, Die
arische Periode und ihre Zustiinde (Leipzig,
1887): Binder. 4u Kurdistan, en iUsopotamie et

en Perse (Paris. 1887) : Houssaye. Les peuples
uetuels dc la Perse (Lyon, 18S7): Dieulafoy,
La Perse. In Chaldfe et la i^usiane (Paris.

1887): Brunnhofer. Iran und Turan (Leipzig,

1889) ; id.. ro»! Pontus bis zum Indus (1890)';

and the sections on the Persians and Iranians in

Ratzel. nistorii of Mankind (Eng. trans., Lon-
don. 1808), and Riplev's Races of Europe (New
York. 1899).

IRANIAN LANGUAGES AND LITERA-
TURES. Historically, the linguistic and liter-

ary monuments of Iran cover a period of
more than two thousand five hundred years,
diiting from the early Zoroastrian scriptures
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and the Old l'er>inn ouiicifonn inscriptions,

through the I'ahlavi, down tu -Modi-rn Persian

literalure. Kioni the standpoint of speech

the Iranian tonfaies are most closely allied to

the Indic lanj^iajrcs, and tojiether they make
up the Jndo-lraiiian j;roup (<l-v.). Three great

jieriods in their develoi)nient nuiy he recognized

—

l>ld Iranian, .Middle Iranian, and New or Mod-
ern Iranian. t 1 » The lirst of these, the Uld

Iranian ])erio<l, include^ the Aiisla (q.v.) and

the euneitorni in-criptions, and antedates the

Christian Era hy f\illy six centuries, although it

probably txlendcd into the fourth century A.l>.

There is practically a barren j)eriod of live cen-

turies during the Parthian sway, from tlie third

century b.c. to the early part of the third cen-

tury A.D., during which time there are no real

literary monuments, although possibly some later

Avestan texts may have lieeii composed, and cer-

tain inscriptions and devices in coins may be

cited as hcli)ing to eke out our knowledge of

the Old Iranian period till the rise of the

Sassanian monarchy (a.d. 22(>|. I2) The iliddle

Iranian period dates from the latter event, and

extends to about the ninth or tenth century of

our era. It is represented by the language and

literature known as Pahlavi (q.v.), including

lluzvaresh, Pazand, and Parsi. (3) The Xew
or Modern Iranian ]ieriod begins practically in

the tenth century a.d., with the rise of the Mod-
ern Persian language and literature (q.v. I under

Kirdausi Iq.v. ) and his immediate predecessors.

Within this period, besides the Xew Persian,

there come the various modern Iranian lan-

guages and tongues. Afghan. Baluchi. Kurdish,

Ossetish, the dialects of the Pamir and Caspian

districts, and the dialects of Central Iran. All the

Iranian languages have certain phonetic charac-

teristics which mark them and distinguish them
from the kindred group of Indic tongues. Most
conspicuous among these are: (1) The change

of Indo-ficrmanic .s into Iranian /i ; e.g. Skt. samd,

•same,' 'like,' 'all' = .-^v. Ikiiiki. OPers. hama,

Phi. humak. Paz. Ikiiik'i. NPcrs. hamah. Bal.

hniiui(k). Kurd hamii : ('2) the presence of the

voiced sibilants z, i. e.g. Skt. junii. 'knee' = Av.

zanii. Phi. ^o)iii7i-, NPers. ?(5n«, Afgh. ^anriiln,

Bal. :an. Kurd, zi'in : Skt. (xi/iii, 'arm' = Av.

ha:u. Phi. hazih. hii:uk. XPers. hazu : Skt.

mrilikd (Vedie mrlikii). 'mercy' = Av. mariz-

dik'i: (3) the use of spirants instead of aspi-

rates, as well as a general tendency to spi-

rantization (^7i, ff, gh. y. etc.); (4) there are

numerous minor phonetic, morphological, and

svntacliial features which can be discussed only

in a technical treatment of the individual lan-

guages concerned. The details regarding the

various Iranian literatures, Avesta, Old Persian,

Pahlavi, etc., will be found in the separate

nrtirles devoted to those subjects. The modem
Iranian languages are written in the Arabic

script, the ancient Persian inscriptions in wedge-

shaped letters borrowed from the Babylonian

characters, while the Pahlavi and Avesta are in

H script based on the Semitic writing and read

from right to left.

Consult : Linguistic monographs in Oeiger and

Kuhn. dnindri.ia ihr iraitischcn Philolofiie

(Strassburg. 180.1-1002) ; Gray, Indo-Jranian

Phonolofiii (Xew York, 1002).

IKAPTJATO. e'n'i-riu-U'tA. A district town in

the Mexican State of Guanajuato, situated on

the Mexican Central Railroad. 33 miles from

Guanajuato, the capital of the State (.Map;

Mexico, H 7). Its climate is so ecpiable that

strawberries arc marketed the year round, it

has a number of old convents and churches.

Population, in IS!l.5, I8,j;i3,

IRAWADI, ir'a-wii'di. A river of Farther
India. Sei- lliliAWADDY.

IRAYA, e-rii'yft. A Malay-Xegrito (teople in

l-ab«la Province, Luzon; also called Malingajs.

Siv I'lm.irpiNE IsLA.NUS.

IRBIT, *r-b«'. The capital of a district in

the Kussian Ciovernment of Perm, situated at

the conlluence of the Irbit with the Xitza (.Mai):

Bussia, K 3). It is famous chielly for its an-

nual fair, instituted in 1043 and scc(md only to

that of XizhniXovgorod. It lasts the whole

month of Febr\uiry, and is visited by about

iO.OOO people. The chief articles of commerce
are manufactures fr<mi Ku~sia, textiles and tea

from the East, animal ])roducts from Siberia.

The annual value of goods brought to the fair

exceeds $20,000,000, Irbit has steam communi-
cation with some ports on the rivers Tobol,

Irtvsh, and Obi, Irbit was founded by the

Tatar- in lt!33. Population, in 1897, 20,004.

IREDELL, ir'dfd, .Ta.mks (1750-00). An
American jurist, born in I.cwc--, England. He
was the son of a wealthy and inllucntial British

merchant largely engaged in the .\merican trade,

who secured for him a ]«]sition in the customs

service of Xorth Carolina. He entered as a

deiiuty collector in 17t;7, finally liccoming in

1774 collector of royal customs for the entire

colony. Meanwhile lie had studied law, and had

been aiUnitted to the bar. In the pre-UcvoIu-

tionary controversies between England and the

colonists he openly showed his sympathy with

the cause of his adopted country, resigned the

coUectorship, and entered enthusiastically into

the work of organizing the Revolutionary Gov-

ernment. Tlie necessity for a reorganization of

the law courts appealed to him particularly,

anil to this work he devoted his best efforts. In

Pecember, 1777. he was chosen a judge of the

Xorth Carolina S\ipreme Court, and in 1787 was
conunissioned by the Legislature to revise and

codify the statutes of the State, which resulted

in the important publication known as Iredell's

Jiciision of Ihr filrilules of Xorth Curolina

(1701). He was an ardent Federalist, but

with his political associates could not overcome

the opposition which prevented Xorth Carolina

from accepting the Constitution until several

months after Washington's inauguration. In

February, 1700, he was named by President

Washington as associate justice of the United

States Supreme Court, in which capacity he

served until his death. Consult McRhee,^/>ife

and Corrciii>oiideiice of James Iredell (1857).

IREDELL, .Tames (1788-18.53). An Ameri-

can jurist and legislator, son of Justice James
Iredell of the United States Supreme Court.

He was bom at Edenton. Chowan Co.. X. C;
graduated at Princeton in 1800. studied law,

and was admitted to the bar in Xorth Carolina.

In the War of 1812 he raised and commanded a

company of Xorth Carolina volunteers. Tlis

political career began in 1810, with his election

to the State T>egislature. To this body he waa

repeatedly reelected, was Speaker of the Lower
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House in 1817-18, and, with the exception of a

short term on the bench of the Superior Court

in 1819, served until liis election as Governor ol

the State in 1H27. In the following year he

succeeded Nathaniel .Macon in the United States

Senate, serving until 1831, when he retired per-

manently from public life and resumed the prac-

tice of law. He was a tounuissioner to revise

the statutes of North Carolina, the result of

liis labors being the publication of the Uecised

8latutts (183«-37), and as- the reporter for the

Supreme Court of the State for many years he

compiled twenty-one volumes of Reports. He also

published a Trcalise on the Laic of Executors

und Administrators (1837), and Digest of Re-

ported Cases in the Courts of Xorth Carolina,

ITHj to lS',o (1839-46).

IRELAND. Ir'l.md. The smaller of the two
great island^ forming the United Kingdom of

Oreat Britain and Ireland. It rises from the

continental shelf amid shallow waters, the line

marking a depth of (100 feet running from 2.5 to

100 miles west of the Irish coast. Beyond this

line the bed of the Atlantic slopes rapidly to

oceanic depths. Ireland is thus essentially a

part of Europe, and lies on the western rim
of the mighty land mass of Eurasia. Its area

is 32..583 square miles, including about 500.000

acres in water areas. Ireland extends through
nearlv four degrees of latitude, from the parallel

of 51° 26' N. to that of .55° 21'.

Topography. On the east, along the waters
of the Irish Sea and Saint Cieorge's Channel,
which separate Ireland from England and Wales,
the coast is comparatively straight for long

itretehes, and lias few deep indentations. On
the west, however, where the coast is exposed to

the gales of the Atlantic, the sea penetrates far

into the land through long, deep valleys. These
valleys are true fi<uds like those of the west
coasts of Scotland and Norway, and. as in those

countries, at the entrance to the inlets and all

along the coast there are hundreds of little isl-

ands that were torn from the mainland mass by
ocean storms and other destructive influences.

The northwestern edge of Europe, therefore, has
the same general characteristics from Bantry
Bay. at the southwest corner of Ireland, to

the North Cajie, far north of the Arctic Circle

in Scandinavia. The chief ports of Ireland are

Belfast, Dublin. Waterford, Cork, and London-
derry. The west-coast ports are of little im-
portance except in the coasting trade.

In its general surface Ireland may be de-

scribed as basin • shaped. A traveler sailing

along the coast waters might get the idea that

Ireland is ver>' mountainous. As he nears the

coast from Holyhead—the common route from
England to Dublin—he sees the blvie line of the

Wicklow Mountains rising 2000 feet above the

sea. The details come into view as he ap-

proaches Diddin. He sees the rounded bosses

of Killiney and the grim promontories of Howth
and Bray, which are only the outliers of the

high granite moorlands that stretch away for

70 miles to the south. Farther north, between
IXmdalk and Dimdruni bays, he sees a still more
rugged and picturesque coast, with the huge
domes of the Mourne Mountains rising above it:

and then at Belfast come into view the long,

black scarps, terraced and uninvitins. which
lorm the edges of the high plateau behind them.

IRELAND.

Kounding the north coast, he sees along the At-
lantic shores of Donegal and Mayo great walls

of rock, 2000 feet high in places, the finest cliffs

in the British Isles; and down the west coast

are the rugged heights of Connaught, the high

limestone terraces of northern Clare, and, far-

ther south, range after range extends along the

shores till they culminate in the gray masses
that look down on Bantry Bay. 'The highest

peak is Carrantuo Hill (Carran 'I'ual). near the

picturesque Lakes of Killarney. which has an
elevation of 3.414 feet above the sea. The in-

terior of the northern portion of the country,
from the latitude of Belfast, is partly broken and
mountainous. The same is true of the southern
part of the island a little south of the latitude

of Dublin.

Broadly sjjeaking, therefore, the highlands of

Ireland are masked upon its nuirgin. The central

area is a wide depression, in which numerous bogs

and lakes have formed. When the traveler

crosses Ireland, from Dublin to CJalway (115
miles), for example, he meets scarcely a hill on
the way. He may travel over large parts of the

central regions and feel himself on a great plain

above Which hills or ranges of elevated surface

rise here and there, though they are quite in-

significant in comparison with the wide expanse
of brown bog or level meadow land.

HTDROGRAPnT. There is no well-defined water-
parting feature in the country with rivers radiat-

ing from it. There is, therefore, no reason why
a stream rising in one of the central counties
should flow to the Irish Sea rather than to the
Atlantic Ocean. The central plain, in fact, is

a gathering ground for the waters that flow down
the inner slopes of the bordering hills, and for
the rock waste that they carry with them. Most
of the plain is not over 500 feet above sea-level.

'The water parting between the eastern and
western rivers may be traced from Lough
Foyle to Mizen Head; but it is a winding line,

marked by no definite and determining surface
features.

The rainfall is abundant in the central plain,

with the result that the slow-moving rivers

widen into long lakes or loughs. The Shannon
and Eine rivers are formed by these lakes,

joined by stretches of river, the river sections

being not very much longer than the lakes. The
northern part of the centra! plain is drained by
the Erne. The centre of the plain is drained
by the Shannon, which empties into the Atlantic
through a wide estuary 70 miles in length. Tlie

Shannon, 2.50 miles long, is the longest river in

the United Kingdom. Nearly half of it above the
estuary is made up of the three lakes Allen. Ree.
and Derg. All the most important rivers rise

nn the plain, the moimtain streams being too

limited in length and drainage area to have large

volumes. Some of the plain streams, like tlie

Boyne. are true rivers, and not made up partly

of lakes. A few of these sluggish rivers serve

as means of communication with the interior,

and their usefulness is augmented by the con-

siderably developed canal system of the country.

The Shannon River, navigable by large steamers
for 129 miles, is connected with Dublin by the

CJrand and Royal canals, thus affording water
comnumication across the island. Bogs covering

a large part of the plain are the source of peat,

so extensively used in Ireland for fuel. The
Bog of Allen, to the east of the centre of the
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plain, is the most extensive of these wet, barren
regions.

Climate. Tlie most potent factor in deter-

mining the elimute of Ireland is the Atlantic

Ocean. The provailinj; weslerly winds blowing
over the broad expanse of water are tempered
by the inlluence of its comparatively warm sur-

face, so thai the mean winter temperature of

Ireland is 20° to 30° F.. liigher than that of

places on the same parallels of latitude in

America and in Western Kussia. The inlluence

of the equable sea climate is also very pro-

nounced in summer, the mean summer tempera-

ture of Ireland being from 5° to 10° F. lower

than that of Eastern Prussia. Ireland lias the

greatest advantages, both as to tcm|Knature and
rainfall, that an insular climate alfords. It

also has the disadvantages, as, for example, the

unpleasant damp winds that sweep in from the

ocean, and the fog and mist that hang around
the Hanks of the hills. The large average rain-

fall clothes Ireland with the vivid garb of green

that has made it known as "the Emerald Isle.'

The largest rainfall is in the hilly and moun-
tainous districts bordering the island on the

west, south, .-uid east sides. The drier region

is the central plain. The averages for the wet-

ter districts were 43.50 inches in 1870 and 30.30

inches in 1S!>0; the averages for the drier cen-

tral plain were 34.39 inches in 1879 and 34.07

inches in 1890.

.Soils. The fertility of Irish soils has long

been recognized. About half of the island is

formed of limestone, whose soils are proverbially

rich. The red marls, calcareous grits, slate, and
igneous rocks have also contributed fertilizing

elements. The fact that the former glacial con-

ditions transported the rocks of many localities

and mixed them with those of others has. as in

England, been very beneficial to the agricultural

interests. Thus limestone detritus from the

central plain was spread over hundreds of thou-

sands of acres outside of it. contributing ele-

ments of fertility which the local rocks did not

possess. In some regions the soil is naturally

poor, and in ninny others bad tillage or over-

cropping has reduced fertility. Bog and barren

mountain lands cover about one-fifth of the total

area.

Flora. The Irish flora consists largely of

English migrants, and England in turn derived

most of her flora from the neighboring continent.

The sedges, rushes, and ferns arc most abundant
in the wetter west. Grass is by far the largest

product of the soil in every county of Ireland.

Tlie pastoral lanijs (permanent grass) include

about four-fifths, and the arable lands (cereal,

root, and fibre crops, and hay under rotation)

one-fifth of all lands utilized for agricultural and
stock-raising purposes. The forests lehiefiy oak

and beech in the lower grounds, and birch and
pines in the higher regions) cover only a very

small part of the area.

Fauna. The fauna differs in no marked de-

gree from that of England or France, and is

largely a thing of the past. The great Irish

deer and the garefowl (q.v.) were exterminat-

ed in prehistoric times; and since civilization

began Ireland has lost its bear, wolf, wildcat,

beaver, native cattle, and other species of mam-
mals and birds. Nothing remains except the

small rodents of the woods and fields, and such

small birds as belong to the fields, gardens, and

seashore. The popular saying that there are no
snakes in Ireland is true; but there are none in

Scotland, and only two species in England.
Jjtritish standard works on natural history cover
Ireland, but it has had also a special treatise

of high repute in Thompson, \aliiral History

of Ireland (London, 1849-51).

Geology. The central plain of Ireland is

underlaid by limestone strata belonging to the

basal portion of the Carboniferous .system.

I'piier Carboniferous rocks, including the coal

measures, were originally developed on an ex-

tensive scale, but they have lM>en removed by ero-

sion, and are now found in only a few localities.

The highlands bordering and jiarlially inclosing

the central plain have a more varied character.

In the northwest— in Donegal. IX'rry, JIayo, and
tlic District of Conncmara—the mountain axis

consists of crvslalline rocks, which give way on
the Hanks to upturned Paleozoic sediments. This
..-tnictural i\\>c is repealed in the southeast, in

the highlands of Leinster. The northern coun-
ties are floored largi-ly by .Silurian rocks, al-

though there are small areas where the Permian,
Cretaceous, and Triassic formatioivs outcrop.

The Giant's Causeway (q.v.) and the hold clilfs

of the northern coast owe their character to

basalt intrusions. In the southwestern high-

lands the Old Red Sandstone appears along the

central ridges which are the axes of anticlinal

folds, while the synclinal folds consist of Car-
boniferous limestone.

Mixing. Irish coal resources are insignificant

compared with those of Great Britain—a fact

which has placed Ireland at a serious industrial

disadvantage. During the last years of the

nineteenth century about 24 mines were in opera-

tion, employing 1000 persons and yielding about
125,000 ton's annually. The greater jiart of the

output of coal is of the anthracite variety. The
iron-ore resources are more considerable, but in

the absence of coal have not been extensively

exploited. The anniml output during the la.st

years of the nineteenth century was about 100,-

000 tons, almost the whole of which was mined
in County .Antrim. The mining of copper, which
was of some importance for many years, has

almost ceased. In 1900 the aggregate value of all

minerals was £239,740.

Fisheries. The fishing industry, stimulated

by a system of bounties and the necessity of

drawing upon the resources of the country in

consequence of the growth of population, was
very active about the beginning of the nineteenth

eenturj'. In 1829 there were 04.771 men en-

gaged in the industry; but the cessation of the

bounties in that year caused a decline. Still

more disastrous was the result of the famine

period (1840), due to the blight and failure of

the potato crop, and only in recent years has

there been a revival in the industry. Deep-

sea and coast fishing employed 0500 ves.sels and
20.073 men in 1000. as against 0458 ves.sels and
24..528 men in 1881. The total annual value of

the catch, including shell-fish, fluctuates about

£300.000. Salmon-fishing is extensively pur-

sued along the rivers and the coasts, employing

from 12.000 to 13.000 men and yielding an
annual product of about £300.000." The had-

dock fisheries are carried on in the region to

the east of the Leinster coast, hake fisheries

on the southern coast, and mackerel on the

west coast. The revival of the fishing industry
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has been greatly encouraged by the Government
as one of the means of bettering the conditions

of tlie poverty-stricken population. Piers and
liarbors have been built for the benefit of fisher-

men, money loaned them, and tlieir interest pro-

tected by close inspection.

Agriclltlke. As a result of natural and
historical conditions, the industrial activity of

Ireland is largely confined to agriculture. Few
countries have so large a percentage of area
adaptable for cultivation. Jlost of the waste
lands are in the mountains of Western and
Southern Ireland, though there is still much
unreclaimed boggj' area in the lowlands. The low-

land region is naturally of a high degree of fer-

tilitj-. The climate is warm and humid, and
consequently favorable to the growth of most
plants, though the humidity is too great in some
regions to allow wheat to ripen properly. While
the country is favored by nature, the Irish sys-

tem of agriculture does not result in the general

welfare of the people, as may be understood in

a study of Irish history. One of the features

of the English subjugation of Ireland was the

confiscation of the greater portion of the land,

and the granting of it in large dimensions to

English citizens. These in manj' instances were
non-residents, and even when residents they did

not always succeed in establishing cordial rela-

tions with the tenantry-, who were not forget-

ful of the manner in which the landlord (as a

class) came to his possession. During the eigh-

teenth centurj' Ireland was placed under the

ban of the English commercial and colonial pol-

icy, and Irish agricultural products were ex-

cluded from the English markets. Later these

restrictions were removed, and the high prices

of the Napoleonic war period gave a decided im-

petus to agriculture. During the first part of

the nineteenth centurj- there was a general move-
ment toward the division of the farms into small

holdings—the result largely of the landlords'

desire to secure greater political strength

through the increase in the number of ballots,

and of the extensive practice of subletting in-

dulged in by the middlemen.

The potato blight of 184.5 precipitated a crisis,

and important changes date from this event. In

great measure it marked the beginning of the

end of the small holding, and the change from
tillage to pasturage. The repeal of the Com
Laws aided in the relief of the Irish, but later

so diminished the value of Irish cereals in the
English markets that the landholders in the low-

land regions evicted their tenants and turned the

lands into pasture-fields. Tlie evicted tenants

had to seek a location in the less desirable re-

the privileges of the landlord. The great dimi-
nution of the population through emigration had
the etTect of providing more labor for those
who remained, though too often the location of

the laborer was remote from the labor. On the

whole the condition of the peasantry improved.
But the fact that tenant and landlord were of

different race and religion still prevented the

aevelopment of syn-.pathetic and harmonious re-

lations between the two, and the prevalence of

tenantry at will resulted in an aggravating un-
certainty of tenure, and prevented the discour-

aged tenant from making such effort to improve
his holding as his interests demanded. Accord-
ingly the land question persisted and became
more serious. Relief was sought through the

legislative act of 1870, granting compensation
for improvements and for the disturbance occa-

sioned by removal, and through the act of 1881,

which provided for a fair rent, fixity of tenure,

and free sale.

The period for which rent might be fixed ac-

cording to the law of 1881 was fifteen years,

at the conclusion of which time it might be fi-xed

again for another fifteen years. From 1881 to

1900 the number of holdings for which the rent

was fixed for the first fifteen years was 328,720,

embracing 9,859,970 acres, the per cent, of the

reduction in rent being 20.8. Those upon whicli

rent was fixed for the second fifteen-year period

during that time was 52,396, embracing 1,432.-

015 acres, upon which there was an additional

rent reduction of 22 per cent.

A still more radical move was represented

by the policy of enabling the peasant to purchase
land. The Government advances money for

the purchase of the lands, and the peasant pays
the (rovemment in annual installments for a
term of years. In accordance with the act of 1885
and its amendment of 1888, there had been,

prior to .\pril, 1900, 25.3G8 loans, or a total

of £9,992,640,' issued to tenants to assist them
in |)urchasing their holdings. Laws passed in

1891 and 189C provided for the further purchase
of land, and under these acts 19.227 loans of

£6,084,217 were issued. The total number of

loans issued in Ulster was more than twice as

great as in any other . province, although the

amount did not very greatly exceed that of

!Munster. Less than one-fourteenth of the total

amount went to the Province of Connaught.
Under the land-improvement acts loans were

issued between 1847 and 1900 amounting to

£5.239,220.

The following table gives the number of hold-

ings bv provinces, grouped into nine different

classes' (1900) :

H0LDIXG8 (in .\CRF.8'!
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acres and up as follows: Farms in the group 30

to 50 acres increased in number 1064; 50 to 100

acres, 1!»75; 100 to 200 acres. 837; 200 to 500

acres, 15; and the number in the group above

500 increased 10!). The three remaining groups

decreased as follows: The 1 to 5 acre group de-

creased 4917 in number; the group 5 to 15

acres, 9264; and the group 30 to 50 decreased

2203.

With regard to the change from tillage to

>-2 IRELAND.

The number of milch cows ilecreased both rela-

tively and absolutely during this period, the

nuniiH-r in 11>01 being 1,482,48.J. or 31.7 l>er

cent, of the total numl>cr of cattle. In the last

years of the nineteenth wnturj-. however, the

number of milch cows showed a tendency to in-

crease. The short-horned variety of cattle pre-

dominates. The following table shows the num-
ber of the different varieties of domestic animah
for the vears 18S1 and 1000:
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country could only export woolens to the Eng-
lish markets under heavy dut}% thus limiting it

practically to the local home market. When the
^American Colonies revolted, these restrictions

were removed. But by this time the indu.stry

had secured so great a lead in England that with
the additional advantage given to the latter

country through tlie abundance of coal which
now began to supply power for the industry. Ire-

land was not able to regain its former promi-
nence. The best known of the Irish woolens ani
the tweeds. They are noted for their durability.

In 1899 there were 3323 persons employed in the

manufacture of woolen, worsted, and shoddy
goods.

The manufacture of linen by the Irish was not
at first so detrimental to English interests as
(vas the manufacture of woolens, and it fared
much better at the hands of the Government. In-

deed, for a period, the linen industry became
prominent as the woolen industry decreased. The
I.ord Deputy StratTord and his successor, Or-

mond, did all within their power to encourage
the industry, as did both the Irish and the Eng-
lish Parliaments—the latter allowing the prod-
ucts to enter England free of duty. Tlie superior
methods of manufacture in vogue in France and
the Netherlands were studied, and attempts were
made to induce skilled workmen from these coun-
tries to migrate to Ireland. With tliese and
other advantages, the industry increased, but only
at last to excite the ill will of England, which
closed its markets to many varieties of the Irish

products, and thus seriously hampered the in-

dustry in spite of the generous aid it continued
to receive from the Irish Government. Tlie 'wet
spinning' process of linen manufacture was in-

troduced between 1S25 and 1830. and the factory
system grew rapidly. The extreme moisture in

the atmosphere gives to Irish linen that delicate
whiteness which is unobtainable in any other
country. The number of spindles used in its

manufacture increased from 390.338 in 18.50 to
826,743 in 1879, since which time they have not
greatly increased, having been 83.5.100 in 1900.

The power-looms, however, increased from 21.177
in 1880 to 32.245 in 1900. In 1899 there were
67,957 persons employed in the flax, hemp, and
jute industries.

The manufacturing establishments are almost
\\holly centred in Ulster. The shirt-manufactur-
ing industry has become very important in Lon-
donderry County. Huguenots immigrating to

Ireland after the revocation of the Edict of
Nantes introduced the manufacture of silk, and
for a time it enjoyed considerable prosperity, but
it almost died out before the middle of the nine-

teenth century. In the early part of the nine-
teenth century a large number of factories

changed from linen to cotton manufacture, and
over lon.noo spindles were at one time used in
the latter industry. But with the introduction
of flax-spinning machinery the manufacture of
cotton practically ceased.

Ship-building is a long-established industry. and
became especially prominent during the last

three or four decades of the nineteenth centurj-.

Belfast is the centre of the industry ; the principal

yard at this place employed 9000 men at the
close of the century, and produced a larger an-
nual tonnage than any other yard in the world.
The whole fleet of the \Miite Star Line, including
the Oceanic, the Celtic, and the Cedric, were

built at this yard. Ship-building on a small
scale is carried en at Haulbuwline, and has been
recently revived at Londonderry and Dublin. In
1900,21 steam vessels were built in Ireland, with
a net tonnage of 94,060. The milling industry
is steadily declining. The number of mills de-
creased from 1482 in 1891 to 1351 in 1901, and
their average output also diminished. Importa-
tions of flour increased in amount during this

time, and importations of wlieat decreased. Prior
to 1870 there was a thriving leather industry,
but machine methods were not adopted, and it

has become insignificant.

The home industries are still widely spread
through Ireland, and, in the aggregate, contribute
largely to the well-being of the people. Impor-
tant among these home industries are hand knit-
tmg, hand embroider^', and lace-making.

The brewing and distilling branches have be-
come the most important of the Irish industries,
whether estimated with respect to the number
of persons employed or the value of the product.
The output of the distilleries increased from
4,801,000 gallons in 1861 to 14.221,.520 in 1901.

It has for a number of years exceeded in amount
the output of English distilleries and equaled
nearly one-half that of Scotland. The produc-
tion of beer increased from 1.437.703 barrels in

1861 to 3,149.142 in 1901. the latter figure Ijcing

less than one-tenth the total output of tlic L'nited
Kingdom for the same year, though greater than
the amount consumed in Irelaml. Irish beer is

remarkable for its purity, being made almost ex-
clusively from malt. The largest part of it con-
sists of porter, which first became the popular
drink between 1850 and 1860.

Tr.\>-spobt.\tiox. The railway system has
been constructed, owned, and controlled by pri-

vate capital. The system is peculiar on account
of its large number of small lines, controlled by
separate companies. In 1900 there were 17 prin-
cipal railway companies and 32 subordinate com-
panies. Since 1849 the main lines have had a
uniform gause. The total mileage increased from
1988 in 1871 to 3183 in 1900: The principal
lines are the Great Southern and Western, the
Midland Great Western, the Great Northern, and
the Belfast and Northern Counties. The number
of passengers carried increased from 15.547.934
in 1S7I to 22,202.2.58 in 1891. and 27.640.815 in

1900. The tourist traffic is comparatively large,

and receives special attention. Since 1889 a
number of narrow-gauge railways, with a total of
about 300 miles, have been constructed, most of
which are in the western part of the island.

Ireland has a number of canals and canalized
rivers.

Commerce. Irish commerce is mainly with
Great Britain, and consists of the exportation of
raw products and the importation of manu-
factured articles. The exportation of live stock
leads, and constantly increases as the pastoral
industry grows in importance. In 1090 there
were 745.519 head of cattle. 862,263 sheep, and
715.202 hogs shipped to Great Britain, as against
571.557 cattle. 577.626 sheep, and 382.995 hogs
in 1881. Exports of fish are also important. The
leading manufactured article exported is linen.

It amounts to over £6.000.000 in value annually.
Whiskies and beers are also shipped in consider-
able quantities. The exports to foreign coun-
tries and British possessions are quite small,
having amounted, in 1000. to only £1,302.048. The
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imports from foreign countries and British pos-

sessions, however, arc considerublc, and arc rapidly

growing in importance. These consist largely

of grains—com and wheat—from the United
States, and llax and tow from I!cl)iium and Rus-
sia. The trade policy of Clrcat ISritain applies

uniformly to Ireland. Only a few articles like

tea, tobacco, and liquors arc subject to import
duties. For a discussion of the tariff duties, sec

I'inaiicc, under Gke.\t Uritai.n.

Shipping. The largest i)art of the trade of

Ireland is through the port- of Belfast and Dub-
lin. Belfast leads, both in the amount of foreign

and of tlie total trade, the total tonnage clearing
this port in 1900 having been 2..12.5.0:ifi, while the
tonnage entering and clearing, excluding coastwise
trade, was 085.750 tons for the same year. The
foreign trade was 72. per cent, greater in 1000
than that for 18H0. The foreign trade of Dublin
decreased somewhat during the same period. The
total tonnage clearing at the Dublin port in 1899
was 1.-2-2O.700. In 1!»00 the tonnage of vessels

entering Irish ports with cargoes, engaged in

British trade, was 0.325.17.3, and the tonnage
clearing was 4,467.4.34, while the corresponding
figures for the foreign trade were respectivelv

178.775 and 8316.

BANK.S. Ireland has nine banks, all of which
are joint -stock, and six of wliich are note-issuing.

They have all adopted limited lial>ility, except
the Bank of Ireland, whose liability is undeter-
mined. Tlie authorized issue of notes may be
exceeded if specie is held equal to the amount of

the excess. The Bank of Ireland manages the
public debt of Ireland free of charge. In 1865
the interest on advances to the Government was
reduced to 3 per cent. In .Tune, 1900. besides the
nine banks there were 559 branch banks. The
total capital reserve and undivided profits of

these 568 institutions were £11.400.000. deposits
and current accounts £47,700,000; loans and dis-

counts, £30.600.000. The cash money at call and
short notice was £9,900.000, and the circulation,
£0,400.000.

Savings Banks. The establishment of trus-

tee savings banks dates from the early part of
the nineteenth centuiy, and of post-oflicc savings
banks from 1861. The greater security atTorded
by the latter has nnide them much the more
popular, and deposits in them have become over
three times as great as in tlie trustee savings
banks. According to the Savings-Bank Act of
1S93, the maximum amount which each depositor
might deposit in one vear was raised from £30
to £50, and the annual maximum amount of

stock which might be purchased was raised from
£100 to £200: the stockholding limit was increased
from £300 to £500. These changes resulted in a
very large increase in the total deposits. In 1893
the trustee savings banks contained £1,380,718
deposits: in 1890, £2,0.35.000 ami in 1901, £2.340-
000. T\)e deposits in the post-oflice savings banks
increased from £0r,3.000 in 1870 to £3.585.000 in
1890, and £8,289,000 in 1901, The number of
open accounts in all savings banks increased
from 177,628 in 1884 to 4.32.183 in 1900.

Cooperative Cbedit Associations. The want
of capital sufficient to secure an improvement of
conditions in the poorer rural sections of the
west and south of Ireland led to the establish-
ment (1895) of cooperative credit associations
upon the Raitfeisen system, through which money

is loaned to persons needing it. In 1901 there
had been 103 such 'banks' established.

tioVEKNAiENT. The chief executive oflicer for
the government of Ireland is the Lord Lieutenant,
who is assisted by a Privy Council. He is the
personal representative of the frown, and as such
t'ccupies a viceregal position, the maintenance of
whicli is his chief function, l"or this ])urpose he
reivivcs a yearly allowance of £20,000. The
actual conduct of the government devolves upon
tlie Chief Secretary for Ireland, who is president
of the Irish Local Government Board, a member
of the House of Commons, and, waeii Irish affairs

are prominent in the debates, is a member of the
Cabinet, and as such is chiefly responsible to Par-
liament for the manner in which the government
of the island is administered.

Since the .\ct of L'liion ( 1800) Ireland has been
witliout a Parliament of its own, but is repre-

sented in the British llous<> of Lords by twenty-
eight temporal ]X'ers chosen by the wliole body
of Irish peers, and in the House of Commons by
103 ccanmoners chosen by an electorate substan-
tially flic same as that by which English com-
moners are elected, namely, a household and
lodger franchise. See Great Britain.

The judicial system of Ireland is modeled upon
that of England, and the Irish courts adminis-
ter English municipal law. The chief judicial
tribunal of the island is the Supreme Court of
Judicature, wiiich ha.s two divisions—the High
Court of .luslice and the Court of Appeal. There
are also a High Court of .Xdmiralty, a Court of

Bankruptcv. and a Land Commissioner's Court.
The House of Lords is the final court of appeal
from the decisions of the Irish courts. Minor
olTciises are fried by two justices of the peace.

Local government in Ireland has been revolu-

tionized by the Irish Local Government Act
of 1898, which undertook to collect, simplify,

and adapt the mass of English and Irish legisla-

tion on the subject. Until then the chief county
authority was the grand jury. By the act of

1898 this was replaced by a popularly elected

council, chosen for a term of three years. The
lower administrative units, boroughs and urban
and rural districts, were likewise given elective

councils. Affairs formerly attended to by grand
juries and presentment sessions, such as relate

to poor relief, highways, public health, and local

institutions, are now administered by the coun-
cils. The larger cities were erected into 'county
boroughs,' which are exempt from certain of the
provisions of the Local Government Act.

Incorporated boroughs have a mayor, alder-

men, and council, while those which are unin-
corporated are governed by commissioners. The
borough councils have charge of such local mat-
ters as lighting, watching, sanitation, etc. Tho
local coiuieils are all subject to the supervisory
authority of the Local Government Board, con-

sisting of the Chief Secretary, the L'nder-Secre-

tarv, and four commissioners. It advises, di-

rects, and controls the action of the councils in

many particulars, ft approves or rejects the
appointment of officials nominated bv the coun-
cils, fixes salaries, and regulates their terra of

sen'ice. The four commissioners of the board
Are appointed by the Lord Lieutenant and re-

cciv? large salaries for their services.

Finance. The Imperial British s.vstem of

finance is applied Ui Ireland in practically the

same way as it is to the other parts of the King-
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dom. In the union with Great Britain, Ireland
became burdened witli a share of the responsi-
bility for a large national debt, which it had
had no hand in making. The Irish generally
maintain, and many financiers admit that the
burden which the Imperial revenue inllicts upon
the country is out of proportion to its wealth,
and this claim constitutes one of the most serious
gi-ievances of the Irish Nationalists. According
to the royal commissioners' report (1890) on
the financial relations of Ireland to Great Brit-

ain, the taxable capacity of Ireland was only
one-twentieth that of Great Britain or less,

whereas the revenue collected was about one-
eleventh of the amount raised in Great Britain.

A comparison of Ireland with England afid Wales
shows that the per capita receipts from the in-

come tax in the latter is about three times that
in Ireland. Assuming that the income tax re-

turns are a fair test of the relative financial

capacities of the two countries, the injustice

wrought by the indirect taxes is striking, since

the per capita amount of these is only a little

less in Ireland than in England and Wales. The
proportion of the direct to the indirect ta.xes

in England and Wales is as 48 to 52. whereas
in Ireland it is as 27 to 6.3. The figures given
below indicate the great importance of the excise
duties. It is this item particularly that seems
to be over-burdensome. .\ comjjarison with Eng-
land and Wales for the fiscal year ending in

JIarch, 1809, shows that while the proof spirits

consumed by those countries amounted to 4.60

gallons per capita, in Ireland it was only 2.85
per capita, while the duty per capita paid in

England and Wales was 16s. lOd. against 14s.

lOrf. in Ireland. In other words, the varieties

of spirits most consumed in Ireland are those
upon which tlie highest rates are paid.

The following figures give the amount of the
Imperial revenue collected in Ireland in the fiscal

year ending in 1901: Customs. £2.798.000: ex-

cise, £3.364.000: estate, etc.. duties. £732.000:
stamps, £290,000; income tax. £975.000: post-

office, £729.000: telegraphs. £174.000: Crown
lands, £.33,000; miscellaneous, £110.000; and a lo-

cal taxation revenue amounting to £294.000. The
Imperial expenditures in Ireland for the same year
were: Civil government. £4.545.000; collection

of ta.xes, £244.000; post-oflice. £1,061.000: paid to

local taxation accoimts. £1.054.000: "from local

taxation revenue," £402.000. The taxes on real

property are the principal source of local revenue.
In the fiscal year 1898-99 the local receipts were
as follows: Rates, water, gas. and electric light,

£3.234.011; tolls, dues. etc.. £491.166; rents, in-

terest, etc.. £126,304: Government contributions,

£475.384; loans. £592.303; and miscellaneous,
£322.874. The principal branches of local ex-

penditures for the same year were: Town and
mimicipal authorities, for police, sanitarv- works,
etc., £1,597,968: unions and parishes for poor
relief, £1.135.334: county, rural. sanit.aV^-. and
road authorities, £1.550..599: harbor authorities,
£577.968.

PopfLATiox. Owing to its insularity and its

position on the extreme outskirts of Europe.
Ireland received only the ebb-flow of the great
European migrations, and its population is there-
fore relatively simple in composition. Three
major types are usually recognized. The most
primitive is a short black-haired, brown-skinned,
dolichocephalic race, sometimes called Firbolg in

accordance with Irish tradition, which has been
\ariously defined by anthropologists as Neolithic
and non-Aryan, or again as Iberian or a branch
of the ilediterranean race. The conquerors of
this people were a tall and blond race known in
Irish traditions as tlie Tuatha-de-Danaan. It is

not known whether the Tuatha-de-Danaan were a
.Scandinavian or Celtic-speaking people. They
were followed by the Gaelic invasion, probably
within historic times^a Celtic-speaking race
identified with the predominant Irish type of the
present day. .Stature and cephalic index in Ire-

land to-day vary little from the characteristic

type of England and Scotland, and the Irish
people is discriminated from the English and
Scotch mainly on grounds of pigmentation (as
among the so-called "black Irish"), language, and
temperament. Not taking into consideration the
different early immigrants, such as the .Scandi-

navians and the Anglo-Normans, which were
largely assimilated with the original stock, there
are to-day three fairly distinct racial elements
represented in Ireland, a fact which is respon-
sible in a measure for the social and political

troubles which have long disturbed the country.
By e.xpulsion and by extermination, the popula-
tion had been considerably reduced by the end
of Cromwell's reign, when the number was esti-

mated at but a little over half a million. The
depopulated districts of Eastern and Northern
Ireland were repeopled by settlers from England
and Scotland, respectively, and the English became
the landowners throughout the other portions of

the island. Until after the middle of the eigh-

teenth century the population grew but slowly,

being not infrequently checked by the ravages of

famine. But toward the end of that century
different causes conspired to bring about a rapid
increase in the population. Chief of these was
probably the universal adaptation of the potato
as the main staple of food, the plant giving more
returns for the amount of area and labor devoted
to it than other plants, and being well suited to
the needs of the people. Connected with this

was the increased impetus given to industry in

general during the wars with France, and also the
decided tendency which developed at this time
toward the division of the land into leaseholds,

making the acquisition of a holding easy. Under
these influences marriages were entered into early
and families were large. Whereas, in 1785, esti-

mates place the population at less than 3,000,000,

in 1821 the first official census records the popu-
lation at 6.800.000, and the census of 1841 showed
a population of 8.196.000. Considering that the
jjopulation was almost wholly rural in composi-
tion, it was much in excess of that which a
healthy economic and social status would permit.
The sequel was precipitated by- the potato

blight in 1845. This resulted in a large number
of deaths from starvation and disea.se. but its

greatest significance was the starting of the tide

of emigration which has continued to depopu-
late the island to the present time. Prior to

the Revolution in the .\nierican colonies the

Scotch-Irish element of Northern Ireland had
found its way to the colonies in large numbers,
but not until the time of the famine did the

movement affect the Celtic element. It is esti-

mated that in round numbers there were two
million Irish emigrants between 1840 and 1860,

and one million in each of the following twenty-
year periods, most of whom went to the United
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States. In the ajigregato, the mnle emisrants
exceed in number the foniale, though the con-

trar)' is true for the Province of Connaught.
During the year 1!)00 tlic emigrants leaving Ire-

land numlxred 45,.'iO0. The liirths usually ex-

ceed the deaths by 22.000 or 2.'!. 1)00 annually.

The following table gives the |)o|iiilation by prov-

inces for each decade since 1S41 and the per cent,

of decrease of each for the last decade:

The Irish language was almost universally
used in the rural districts by the Celtic element
until about 18.3.5. t'onsidering the resentment
which the Celtic element has always held toward
the British, the gi-ncral change from the Irish
to the Knglish language was remarkable for the
little opposition that was made to it, and the
rapidity with wliich it was acconiplislu'd. In

1881 18.2 per cent, of the population could speak
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Epi.scopal Church received a small annual bounty.
The Church has 5 synods, 36 presbyteries, and
572 churches.

The following table shows the relative strength
of the four leading denominations in the different

provinces and the tendency of eacli for the last

iorty years of the nineteenth century. It will

be seen that even in Ulster the Catholic Church
•outnumbers any of the others, and in the prov-

inces of Munster and Connaught the non-Catholic
elements constitute but a very small fraction of

the population. The extreme northeast coun-
ties of Londonderry. Down. Armagh, and Antrim
liave a larger non-Catholic than Catholic popu-
lation.

PROVINCES
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ary schools other tlian icrtiiin fjriints in aid

which are distributed without regard to the

auspices under which they are conducted, accord-

ing to the 'payment in result' system. There are

one national and four denominational training-

schools- for teachers, all of which are aided by
the Government. The students in these schools

receive a part of their training in "model schools,'
' of which there were thirty in 1899.

About !)4 per cent, of the annual expenditure
for schools is borne by the 8tate. Tlie system of

apportioning the State grant to elcmenlary in-

struction according to the results of an examina-
tion given the pupils was only recently aban-
doned. The grant is now based upon average
attendance, with the teacher's salary additional,

the salary being fixed according to the one of the
three grades in which he teaches, though it may
be raised within any given grade for 'continued
good service.'

The principal higher institution of instruction
is the University of Trinity College. Dublin,
which had an enrollment in 1!)00 of 1100 stu-

dents. The Catholic population have refused to

patronize this institution, and have sought in

vain to secure State maintenance for a Catholic
university. The University College in Saint
Stephen's Green, Dublin, is under the directiim

of the .Jesuits. There is a Xational University
which only exercises, in the main, examining
functions, and a large number of Catholics re-

ceive degrees from this institution. Of the three
Queen's colleges, at Belfast, Cork, and Galway,
respectively, only the first is of true university
rank. The Presbyterians maintain the McGee
College at Ixindonderry. There are also a num-
ber of technical and theological institutions.

Alexandra College is for the education of women,
and members of that sex arc admitted also to the
(Queen's colleges.

Charities. The poor-law system is similar to

that described under title Great Britain for

England and Wales. The adult able-bodied in-

door paupers in 1901 numbered 4947, and all

other iniloor paupers numbered 3G.9.'i4. The out-
door j)aupers for the same year numbered 57,575,
and the number of inmates of asylums was
145'2. Much was done during the last decade of

the nineteenth century to improve the conditions
of the districts which had long sutTered from
poverty. A law of 1821 declared that when the
population of an electoral division exceeded a
certain ratio to the ratable value of its prop-
erty it should be known as a congested districts

county. These districts are wholly in Western
Ireland—principally in Connauglit and in the
counties of Donegal and Kerry. A Congested
Districts Board w^as established and means was
made accessible for this board's use in the better-

ment of conditions in these districts. The sy-s-

tern of cultivation practiced in them was found
to be most deplorable, and it was generally neces-

sary for the occupants of the holdings to have
a secondary source of income, as, for instance,

harvest migrations to Scotland and England, as
already mentioned. Agricultural inspectors were
employed by the board, and much has been done
toward improving the soil and the methods of

cultivation. Sometimes families are removed to
more favorable localities, and not infrequently a
number of small holdings are amalgamated into

one sufficiently large to maintain a family. The

board has done much also to aid in the develop-
ment of the coast fisheries.

Hlstorv. According to native legends Ireland
was inhabited first by various tril>es, of which
the most important were Xemedians, Kirbolgs,

and Danaan, who were eventually subdued by
Milesians or Scots, Although Ireland is men-
tioned luuler the name of Icrne in a Greek
jjocm live centuries before Christ, ami by the
names of llibirnin and .lunrim in various Ho-
man writers, little is known with certainty if

its inhabitants before the fourth century after

Christ, when, under the a])pellation of Scali,

they became formidable by their descents upon
the Roman Province of Britain. These expedi-

tions were continued, and extended to the coasts

of (iaul, till the time of l.ocgaire MacXeill
(c.4:J0), in whose reign Saint Patrick (((.v.) at-

tempted the conversion of the natives. .-Mthough

Christianity had been previously introduced in

sonu' parts of- Ireland. Patrick encoiuitercd great
obstacles, and the new faith was not fully estali-

lished in the island till about a century after

his death.

From the earliest period each province of Ire-

land ap])ears to have had its own king, subject

to the ard-ri or monarch, to whom the central

district, called Meath, was allotted, and who
usually resided at Tara. Each clan was gov-
erned by a chief selected from its most impor-
tant family. The laws were <lis|)enscd by pro-

fessional jurists styled hrchuns, who received

gieat consideration, and were endowed witli

lands and important privileges.

In the sixth century extensive monasteries
Avcre founded in Ireland, in which religion and
learning were zealously cultivated. From these
establishments numerous missionaries went forth

during the succeeding centuries, while many stu-

dents of distinction from England and the Conti-
nent visited Ireland and received instruction

at this period. The progress of Irish civilization

was checked by the incursions of the Scandi-
navians, commencing toward the close of the
eighth century, and continued for upward of two
hundred years. Establishing themselves in
towns on the eastern coast of lrelan<l, with the
assistance of friendly native tribes, they con-

tinued to make expeditions into the interior

until their signal overthrow- al the battle of
Clontarf, near Dublin, in 1014, by Brian, sur-

named Koroimhe.
The first step toward an .\nglo-Norman eon-

quest of Ireland was made by Henry II., who
is said to have obtained in 1155 a bull from
Pope Hadrian IV. authorizing him to take
possession of the island, on condititm of paying
to the Papal treasury a stipulated amiual reve-

nue. Political circumstances prevented Henry
from entering upon the un<lertaking until 11(17,

when Deriuod .Nlaemurrougli, the (iei)Osed King
of Leinster, .sought refuge at his Court and
obtained permission to enlist the services of
English subjects for the recovery of his king-

dom. Derniod, returning to Ireland in 1109,
with the aid of his foreign mercenaries and still

more numerous Irish allies, succeeded in recover-

ing part of his former territories and in cap-
turing Dublin and other towns on the eastern
coast, .\fter his death, in 1171, the succession
to the Kingdom of leinster was claimed by his
son-in-law, Richard Fitz Gislebert. Earl of Pem-
broke, sumamed 'Strongbow.' In the following
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year King Henry, with a formidable armament,
visited Ireland, received homage from several

minor native chiefs and from the principal Nor-

man leaders, ami granted to the latter charters

authorizing them, as his subjects, to take posses-

sion of portions of the island, in virtue of the

grant made to him by the Pope. The chief

Anglo-Norman adventurers. Fitz Ciislebert, Do
Cogan, De Lacy, Fitzgerald, Fitzstephen, Fitz-

mauriee. and De Courcy. encountered formi<lable

opposition before they succeeded in establishing

themselves on the lands which they thus claimed.

The government was intrusted to a viceroy, and
the Norman legal system was introduced into

such parts of the island as were reduced to

obedience to England. The youthful Prince
John was sent by King Henry into Ireland in

118.5; but the injudicious conduct of his council

e.\eited disturlianccs. and he was soon recalled

to England. John made an expedition into Ire-

land in 1210. to curb the refractory spirit of

his liarons, who had become formidable through
their alliance with the natives. During the thir-

teenth century the principal Anglo-Norman ad-

venturers succeeded in establishing themselves,

with the feudal institutions of their nation, in

some parts of Ireland, by the assistance or

suppression of native clans. The Fitzgeralds. or

Geraldines, acquired almost unbounded power in

Kildare and East Munster. or Desmond ; the Le
Botillers, or Butlers, in Ormond, or West Jlun-

ster; and the De Burghs, or Burkes, in Con-
naught. After the battle of Bannockburn, in 1314,

Edward Bruce invaded Ireland and attempted
to overthrow the English power there. The
Pope, at the instigation of England, e.xeommuni-
cated Bruce with his Irish allies; but although
his enterprise failed of success, the general result

was a decline of the English dominion in Ire-

land. The descendants of the most powerful set-

tlers gradually became identified with the natives,

whose language, habits, and laws they adopt-

ed to so gieat an extent that the Anglo-Irish

Parliament passed, in 136G, the 'Statute of Kil-

kenny.' decreeing excommunication and hca\7
penalties against all those who followed the cus-

toms of, or allied themselves with, the native

Irish. This statute, however, remained inopera-

tive; and although Richard II., later in the four-

teenth century, made expeditions into Ireland

with large forces, he failed to effect any prac-

tical result, and the power and influence of the

natives increased so much at the time of the War
of the Roses that the authority of the English
Crown became limited to a few towns on the

coast and the district termed the Pale (see Eng-
1.1S1I Pale), comprising a small circuit about
Dublin and Drogheda. In the struggle between
the hou.ses of York and Lancaster Ireland sup-
ported the House of York.
The participation of the Anglo-Norman nobility

of the Pale in the War of the Roses greatly crip-

pled the English interest. When he came to the
throne, Henry VII. left Gerald, Earl of Kildare,
Viceroy of Ireland, although the Earl belonged to

the Y'orkist party. The assistance rendered by
the Earl to the Yorkist pretenders fuially com-
pelled the King, in 1404, to remove him and to

sen<l over Edward PoTOings to restore order to the
Pale. Poynings represented the purely English
interest, as distinct from the Anglo-Niuinan inter-

est, which up to that time had prevailed in

Ireland. lie at once summoned the Parliament

of Drogheda, which enacted most important
legislation, providing for the defense of the Pale,

reducing the power of tne Anglo-Irish lords, and
rendering the Parliament and judiciary of Ire-

land dependent on the English Crown. The no-

bility was forbidden to oppress the inferior

baronage, to make exactions upon the tenantry,
or to assemble their armed retainers; their in-

lluence on the towns was diminished. The Stat-

ute of Kilkenny, which compelled the English
and Irish to live apart, and forbade Irish law
and customs in the Pale, was confirmed. AH
State oliices, including the judgeship.s, were filled

b3- the King, instead of the viceroys, and the

entire English law was to hold for the Pale.

Most important of all was the so-called Poyn-
ings Law, which made the Irish Parliament de-

pendent upon the King. It provided that all

proposed legislation should first be announced
to the King and meet with his approval, after

which the King should is.sue the license to hold
Parliament.
Henry VII. reestablished the Earl of Kildare,

who was the most powerful of the Irish nobil-

ity, as Viceroy, and under his rule the Pale
grew and prospered. His family, the famous
Geraldines, rebelled and were overthrown during
the reign of Henry VIII. In 1.531 Henry Vlii.

assembled a Parliament at Dublin which intro-

duced the Reformation into Ireland. The King
was declared head of the Church, which was
separated from Rome, and the dissolution of the

monasteries was begun. Somewhat later relics

and images were destroyed and the dissolution

was completed. The native chieftains were con-

ciliated by a share of the spoils and received

English titles, their lands being regranted under
English tenure. It was Henry's policy thus to

conciliate them and to leave the Irish under
their own laws. An English commission held

courts all over the island, but Irish right was
respected and the countrj- remained peaceful.

This result came about under the wise rule of

Saint Leger, who was Viceroy during the latter

part of the reign. In the Parliament of 1541,

attended for the first time by native chieftains

as well as the lords of the Pale, Henry's title of

Lord of Ireland, which had been conferred by
the Pope, was changed into that of King.
The religious changes under Edward VI. and

Mary had little etlect upon Ireland. Although
Mary was herself a Catholic, she was the first

to begin the colonization of Ireland by English
settlers. The Irish people of Kings and Queens
County were driven out and their lands given

to English colonists. Elizabeth at first followed
her father'.s policy of conciliating the Irish

chieftains, but the rebellion of Shayne O'Neill,

an Ulster chief, caused a radical change in her
policy. An act was passed making all Ireland
shireland, and the commissioners of justice were
invested with military powers. So far from
respecting Irish right, they ignored it altogether.

The religious wars of Elizabeth were attended
by rebellions of the Irish Catholics. The Earl
of Desmond, a representative of the great House
of Geraldine. which ruled over the greater part
of Munster, was defeated after a long struggle.

Hugh O'Neill, called by the English the Earl
of Tyrone, annihilated an English army on the
Blackwater. and baffled the Earl of Essex, whom
Elizabeth had sent against him. A Spanish force
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ccmiing to his assistance made the mistake of

lanUiiig in thi- south, instead uf in the north, as

had been promised, whieh led O'Neill to make a
march of 200 miles through desolate country in

t>rdcr to join them. His forces were too weak to

withstand the English in the tield. and about the

beginning of l(i03 he submitted to l,ord Jlount-

jov. but was allowed to retain his earldom.
During all these wars the greatest cruelty and
treacherj' were practiced on both sides. In order

to destroy Irish resistance, the English devas-

tated the villages, crops, and cattle, putting to

death all the inhabitants they could secure. The
greater part of Munster and L'lster was laid deso-

late, and many more perished from hunger than
by the sword.

" Under Elizabeth and James I. the Anglican
State Church was extended over Ireland, not only
obtaining all that belonged to the Church of

the Pale, but being invested with the establish-

ment belonging to the Celtic Church as well.

There was an ancient feud between these two
Irish churches, and they were intensely hostile to

each other. The Church of the Pale was elTect-

ed by the Reformation, but the Celtic Church
became increasingly Roman. The entire Celtic

population of Ireland, and the majority of the

inhabitant,* of the Pale, remained Catholic. The
Anglican Church thus became a mere instrument

in the hands of the English rulers in Dublin

Castle.

During the reign of .Tames I. the English sys-

tem was introduced into Ireland on a grand
scale. English law was pronounced the sole law
of the land. The fight of Tyrone and Tyrcon-

nell gave a pretext for the confiscation of the

land in six counties of Ulster. The indeiiendenco

nf the Irish Parliament was destroyed by the

creation of forty boroughs out of small hamlets,

which secured a permanent majority to the

Crown.
The despotism of the Earl of Strafford, the

Viceroy of Charles I., produced order and pros-

perity in Ireland. By balancing the number of

Catholics and Protestants in Parliament and
holding out to the former the promise of tolera-

tion, he succeeded in obtaining liberal supplies

for the King in his conflict with the English

Parliament. The native Irish, who had been dis-

possessed by the plantations in Ulster and else-

where, made use of the English situation to re-

gain their possessions. Under the leadership of

Roger O'Moore.a conspiracy was formed in 1641 to

seize Dublin and expel the English. They succeeded

in driving the English settlers out of Ulster, and
committed many o\itrages; not. however, so many
as has been supposed. It has been estimated by

English writers that at least .30,000 people were

put to death, but this number is certainly exag-

gerated. The Scotch were, as a rule, spared.

The insurgents were soon joined by the Catholic

lords of the Pale, and together they eho.se a Su-

preme Council to govern Ireland. Charles I.

sent over the Earl of Glamorgan to treat with

them, and the Earl went so far as to promise

them the predominancy of the Catholic Church

in Ireland as the price of their assistance to the

King. But the strugsle in England was termi-

nated in favor of the Parliament before the Irish

Catholics could render effective assistance to the

King. In lfi47 the alliance between the lords of

the Pale, who desired nothing heyond toleration

for their religion, and the Celts, who hoped for

the restoration of the ancient land svstem, came
to an end. In 1048 the Earl of Omiond returneiJ

as the Viceroy of Charles I., and made an alli-

ance witli the Cath(dic lords, thus securing Ire-

land to the Koyalist party. In 104!» Cromwell
landed at IJuldin, which the Catholics had U-en
unal)le to take. With his well-disciplined army,
lll.OiX) men of the New Model, he stormed Dro-
gheda and put its garrison of 2000 to the sword.

At Wexford there was another slatighter, but
without Cromwell's orders. His successors, Ire-

ton and Ludlow, finished the war, and a great

I)art of the l)est lands of Munster, lA-inster, and
Ulster was confiscated anil divided among the

soldiers of the Parliamentary Army. The Catho-

lics and Loyalist landowners were banished to

Connaught. A portion of the land confiscafeil

at this time was restored under Charles 11.. but

at least two-thirds of the land in Ireland re-

mained in the hands of the Protestants. The
viceroyalty of Ormond did much to restore order

and promote industry, but the Protestant as-

cendency was maintained. .Janios II.. however,

reversed this policy. Under his viceroy, the

Earl of Tyrconnell. Catholics were advanced to

positions of State and placed in control of the

militia, which Ormond had previously organized.

Consequently, tlie entire Catholic population took

sides with .lames II. in the English Revolution

of 1088, and when in 1089 .James landed at Dub-
lin with his French officers, Tyrconnell had an
Irish army ready to assist him. The Protestant

settlers were driven from their homes and fotind

refuge in Enniskillen and Londonderry. .James

attempted to capture Londonderry, but he was
hampered by the lack of artillery and the city

was relieved by way of the sea. His Parliament
of 1C8!I restored all the lands that had been con-

fiscated since 1641. and passed an act of attaindiT

against the partisans of William III. In the fol-

lowing year William landed in Ireland, and in the

battle of the Boynei.July, 1 690) defeated the Irish

forces. He failed, however, to capture Limerick,

which was bravely defended. A brilliant sally

of the Irish patriot Sarsfield destroyed William's
heavy artillery, and he was forced to retire. The
next year his generals defeated the Irish .\rmy at
Auglirim. and Limerick was forced to capitulate.

By the terms of the Treaty of Limerick. Catholics

were permitted a certain amount of religious free-

dom, and the lands they had possessed under
Charles It. were to be restored.

The Parliament of England forced William to
break the concession of the Treaty of I>imerick,

regarding the restoration of the lands, and the
Parliament of Ireland violated the terms grant-

ing religious toleration by enacting the penal

laws, directed mainly against the Roman Catho-
lics. The peasants were annoyed by cruel and
vexatious restrictions alike on their religious

worship and innocent amusements. An act

passed under George I. made all laws enacted by
the British Parliament extend over Ireland. Her
commerce and industries were deliberately

crushed. In 1663. and again in 1606. all Irish

trade with the English colonies was prohibited,

and in 166.5 and 1680 the Irish import trade to

England in cattle, milk, butter, and cheese was
forbidden. The trade in woolens, which had
grown up among the Irish Protestants, was like-

wise cmshed hv an enactment of 1699, which pro-

hibited the export of woolen goods from Irelan't

to anv country whatever. Small amends for
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these injuries were made by leaving the linen

trade undisturbed. The result of all these meas-
ures was the gradual decline of Ireland. A large

jjercentage of the best elements of the population
emigrated—the Catholics to serve in the armies
of Spain and France, the Protestants to carry
their industries to America.

The American Revolution awakened much sym-
pathy in Ulster, especially among the Presby-
terians, who, being disqualihcd from holding
office, desired a general emancipation, including
the Catliolics. In 1778 the Irish Parliament
passed the Relief Act, removing some of the most
oppressive disabilities. Meanwhile, the Irish

Protestants, under pretext of defending the coun-
try from the French, who had formed an alli-

ance with the Americans, had formed associations

of volunteers, 80.000 strong. Backed by this

military force, they, under the lead of Grat-
tan, demanded legislative independence for

Ireland, and on motion of the younger Fo.x

the British Parliament repealed both the Poy-
nings law and the act of George I. mentioned
above. But the Irish Parliament was composed
entirely of the Protestants of the Established
Church, who were unwilling to extend the suf-

frage, and it was even more corrupt and in need
of reform than the British Parliament. The prin-

ciples of tlie French Revolution found their most
powerful expression in Ireland in tlie Society of

United Irishmen, which organized the rebellion of

1708. The peasantry rose in Wexford, and, al-

though miserably armed, made a brave fight.

At one time Dublin was in danger, but tlie in-

surgents were defeated by the regular forces at

Vinegar Hill. A French force of 1100 landed in

Killala Bay, but too late to render effective as-

sistance. A reign of terror ensued, of which even
the English Governor disapproved. Pitt, the
British Prime Jlinister, thought a legislative

union of the two countries, together with Catholic
emancipation, the only remedy for Catholic re-

bellion and Protestant tyranny. By a lavish use
of money and distribution of patronage, he ac-

cordingly induced the Irish Parliament to pass
the Act of Union. On January 1, 1801, the Union
was formally proclaimed.
The history of Ireland since the Union is the

story of a continuous struggle for civic and re-

ligious freedom, and for separation from Great
Britain. Hardly had the Union been carried out

when the universal dissatisfaction gave rise to the

outbreak of July 2.3. 180.3, under Robert Emmet
(q.v. ). It was easily suppressed, and for some
time there were no further armed revolts. In-

stead a conflict was carried on along Parliament-
ary lines under the leadership of Uaniel O'Con-
ne'll (q.v.). In 1823 he founded the Catholic

Association, which demanded first of all Catholic
emancipation. This was finally obtained, for in

1828 Catholics were permitted to hold office, and
in 1820 fhey were allowed to sit in Parliament.
The struggle now turned upon the tithes, which
all. Catholics included, were comiielled to pay for

the maintenance of the Anglican Church in Ire-

land. Great cruelties were perpetrated on both
sides during the so-called 'Tithe War.' which
about 18.31 became coupled with ,a renewed em-
phatic demand for the repeal of the Act of

Union. O'Connell formed various societies to

carry on the agitation, and there was consider-

able lawlessness, which was fostered by the so-

called Ribbon Society ^see Ribbonism).

The reform of Parliament in 18.32 aided the
Irish leaders, for it increased the number of Irish

members from 100 to 105, and, more important
still, it gave the middle class more power, in

place of the pro-English aristocracy. In 1838 a
bill was passed converting the tithes into rent-

cliarge, to be paid by the landlords, and agitation

in connection with the Church ceased to be acute
for a time. OX'onnell had for a long period been
supported by the more extreme of the Irish Xa-
tionalists, but in 1843 it became evident that he
would never make an appeal to arms. The con-

sequence was the formation of the Young Ireland
Party, whose leaders were all young men. the
most notable being William Smith O'Brien, John
Blake Dillon, Thomas Francis ileagher, and .John

ilitchcl. The last-named in turn seceded from
the Young Ireland Party, and advocated an Irish

republic. For a while Peel, the English Prime
iliiiister, tried concessions, but in vain, the more
so as from 184.5 to 1847 rent-racked Ireland suf-

fered from a terrible famine, due to the failure of

the potato crop. Vast numbers emigrated, espe-

cially to America, whither they carried with them
the hatred toward England, and continued to give
effective support to the Irish cause. Many also

died, and it is said that in all one and a half
million of people had disappeared by 1848. In
tlie latter year the Young Ireland Party sought
to bring about a revolt, but the whole attempt
proved a miserable failure; the leaders were cap-
tured and transported.

The work of the Young Ireland Party was in

time taken up by the Fenian Society (q.v.),

which accomplished nothing, except arousing
English feeling by various outrages, and thus giv-

ing rise to several coercive measures. Far-
reaching reforms, however, came about through
tlie eff'orts of Gladstone. On July 26. ISGO, a
measure was passed by Parliament, which finally

disestablished the Irish Church, the act taking
eff'ect on January 1, 1871. (See Ireland, Chirch
OF.) Many reforms in the land laws were also

carried out, which are described in detail under
Irish L.\xd Law.s : while the agrarian agitation

is treated iinder Land Leacve. Ireland, however,
was not content with ecclesiastical and agrarian
reforms, and Home Rule (q.v.) became the all-

absorbing question, the cause finding a champion
of great ability in Charles Stewart Parnell (q.v.).

In 1880 the agrarian movement in Ireland devel-

oped into a system of organized terrorism. As
a result of this lawlessness a bill became law
on March 2. 1881, known as the Coercion Act,
which gave the Lord Lieutenant of Ireland power,
by warrant, to arrest any person, on mere sus-

picion, for treason, intiniidati<m. and the like.

Under this law Parnell and other Irish leaders

were arrested, but, as usual, the Irish retaliated

witli outrages, which culminated in the nmrder of

the Chief Secretary for Ireland, Lord Frederick
Cavendish, and the permanent Under-Secretary.
Thomas H. Burke, in Pha-nix Park. Dublin, on
Mav 6, 1882. Thereupon the Government passed

an exceptionally stringent and severe Crimes
Act, which, among other things, permitted the

examination of witnesses without bringing any
specific charges against individuals. By this

means a body, known as the 'Invincibles' (q.v.),

was discovered, under whose auspices most of the
outrages had been perpetrated.

But both the Liberals and Conser\'atives in

England ultimately recognized that existing con-
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ilitions oouIJ not continue. At first the Conser-

vative Party negotiated witli the Irish National-

ists. On Aiifiust 14. 1885, the e.xceptional laws

were allowed to lapse by the t'onservative Minis-

try. In April. 1880. CJladstone. the great Liberal

leader, proclaimed the right of Ireland to Home
Rule by introducing his bill in Parliament. The
Irish question had pas.sed into a wholly new
l)hase, which has been treated under the various
si'parate articles referred to above.
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Civil TVar (London, 1886-94). and id.. History of
the Commonwealth and Protectorate (London,
1804-1901). are very valuable, as is also Carte's

edition of the Ormond Papers (London. 1739).
For the most recent historj-, consult McCarthy,
Ireland Since the Union (London, 1887). Other
authorities are: Keating, General History of

Ireland (London, 1823) : Lecky, The Leaders of

Public Opinion in Ireland, Sicift, Hood, Orattan,

and O'Connell (London. 1871) : Wills, The Irish

Xation, Its History and Its Uiography (London,
1875) ; Walpole. Short History of Ireland (Lon-
don, 1882) ; (Gilbert, History uf the Irish Confed-
eration ( Dublin, 1882-91

) : "Kichey, Short History

of the Irish People (Dublin, 1887); La Fayc.

L'Irlande au I'.i' siccle (Paris, ISOii) : DuMy.
Young Ireland (London. 1896); Mitchel, 77i>-

History of Ireland (Glasgow, 1898) ; Morris. In-
land, hus-lSitS (London, 1898); Ingram, Criti-

cal Examination of Irish History (London,
1900) ; Uaverty, .1 S/ttcial Catalogue of Rare
Books Relating' to Ireland (New York, 1902).

IRELAND, CiiiKcii of. The name applied to

the iiidcpi lulcnt branch in Ireland of the Angli-

can communion. It was established by law ac-

cording to the Act of L'nion, which went into

eirect on .lanuary I, 1801. The Established

Church of Ireland, considering itself the rightful

successor of the mcdia-val Roman Catholic Church,
took possession of tlie dioceses, parishes, and
Churcli property, and lor a long time retained

the divisions then existing. The Roman Catholics,

constituting a large majority (more than three-

fourths) of the population, always regarded

as unjust the existence, in their country,

of an Established Protestant Church in con-

nection with that of England. Notwithstand-
ing its small membersliip. the Church had. in

1833, 4 iirchliislioprics, 18 bishoprics, tlic income
from which was cstimateil at from £130.000 to

£185,000. In that year the first inroad was made
upon the |)rerogatives of the Established Church
in the reduction of th« archbishoprics to two
and the bishoprics to ten. In 18(i8, on motion of

Gladstone, the English House of Commons voted

to disestablish the Cliurch of Ireland. The House
of Lords rejected the proposition. But so strong

was the cx|)rcssion of public opinion against the-

continuance of the privileges of the Irish Church
that tlic royal commissioners on the revenues and
conditions of the Church of Ireland recommended
in their report, July 27, 1868, important reduc-

tions as to its benefices. They suggested, among
other changes, the abolition of four bishoprics

and one archbishopric, and that all l)enelices with

less than forty Protestants should be suppressed.

Gladstone introduced, in March. 1809. a new bill

for the disestablishment and disendowment of

the Irish Church, which, after a long and earnc-i

debate, passed both Houses of Parliament. The
disestablishment was to be total; ecclesiastical

courts and laws were to cease; the bisho])s were

to be no longer peers in Parliament; the ecclesi-

astical commission was to terminate, and a new
connnission of Church temporalities, composed

of ten men, was to be appointed, in which the

whole property of the Irish Church should

be vested. Public endowments, including

State erants or revenues (valued at £15,500.000).

were to l)e retained by the State, and private

endowments, such as money given from private

sources since 1660 (estimated at £500.-

000), were to remain with the disestablished

Church. The vested interests connected with

Maynooth College, with the Presbyterians who
were receiving the regiutn donum, ami the in-

cumbents, were to be secured. The aggregate of

the payments would amount to about £8.000,000,

leaving £7,500.000 at the disposal of Parliament.

A general convention held in Dublin. 1870. adopt-

ed a constitution for the disestablished Church,

according to which it was to be governed by a
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General Synod, composed of a Houne of Bishops
and a House of clerical and lay delegates, meet-
ing annually in Dublin. The House of Bishops
Las the right to veto, but seven members must
agree upon a veto to render it valid. The bishops
are chosen by the diocesan convention, but if the
convention fail to elect a candidate to a vacant
see bv a majority of two-thirds of each order,

the election falls to the House of Bishops. The
Primate, the Archbishop of Armagh, is elected
by the House of Bishops from their own order.

The property of the Cluirch is vested in a perma-
nent representative body, composed of three
classes—the ex-oflicio archbishop and bishops, one
clerical and two lay representatives for each
diocese, and the co-opted members chosen by the
cx-officio and representative members, and equal
in number to the dioceses. One-third of the
elected members retire by rotation. In 1901 t!ie

Church of Ireland had two archbishops (Armagh
and Dublin), eleven bishops, a membership of

over 600,000. and £8.128.440 in funds in custody
of the financial trustees, the so-called representa-
tive body made up of the hierarchy, and 13 cleri-

cal and 36 lay representatives, elected by the
General Svnod. The general feeling among the
members of this Church has been hostile to the
introduction of High Church doctrines and prac-
tices, and the Prayer-Book has, since the dis-

establishment, been modified in this sense. See
EXGL.\ND, CHlTtCH OF.

IRELAND, Joii.N (1838—). An American
Konum Catholic prelate. He was born at Burn-
church, County Kilkenny, Ireland. September II,

1838, but was brought to the United States at
the age of eleven, his parents settling at Saint
Paul, ilinn. In 1853 he was sent to France to
be educated for the priesthood, to which he was
ordained in 1861 on his return to Saint Paul.
Here he remained, except for a period of service
with the Fifth Minnesota Regiment in the Civil

War, becoming rector of the cathedral. In 1875
he was made Coadjutor Bishop of Saint Paul,
and on Bishop Grace's resignation, in 1884, suc-
ceeded him, the .see being made metropolitan with
the title of archbishop in 1888. The influence of

his personality has made him a C(»mmanding figure

in many important movements, especially those
for txital abstinence, for colonization in the
Xorthwest (he was a director of the Xational
Colonization Association), and for the estab-

lishment of the Catholic University at Washing-
ton. He is the author of The Church and Modern
Societi/ (1897).

IRELAND, WiLLi.\M Hexby (1777-1835). A
Shakespearean forger, son of Samuel Ireland,
engraver and author, born in London in 1777.
After attending various private schools, he was
sent to schools in France, where he remained four
years. On returning to London, he was ap-
prenticed to a conveyancer. In 1794 he visited

Stratford-on-Avon with his father, who was pre-

paring a book descriptive of the town. Here he
met .John Jordan, a Stratford poet, who had
published much gossipy information in regard
to Shakespeare, even forging the will of the
dramatist's father. After the return of the

Irelands to London, William began on his own
account a series of remarkable itorgeries. which
deceived first his credulous father and then many
scholars. He nrodueed legal documents, verses,

and letters purporting to be Shakespeare's, a
Vol. X.-4fl.

IREN.EUS.

number of si.\teenth-century volumes with Shake-
speare's name on the title-pages, the manuscripts
of Lear and of a fragment of Hamlet, and finally
two plays, yortigern and Henry II., which he
tried to foist as Shakespeare's. On April 2,
1796, Vortigtrn was performed at Drury Lane
amid peals of laughter. The same year young
Ireland published a written confession, which he
enlarged in 1805. .Subsequently he wrote con-
siderable verse in imitation of Chatterton, fKiliti-

cal squibs, and several Gothic romances. He
died in London. April 17, 1835. His Confessions
t 1805; were reissued by k. G. White ( Xew York,
18741 . In December. 1795, the elder Ireland pub-
lished facsimiles of the forged documents bearing
the title Miscellaneous Pafiers and Legal Instru-
ments Under the Hand and Heal of William
Hhakespeare. These forgeries James Paj-n made
the subject of an interesting novel, The Talk of
the Toirii (1885).

IRELAND ISLAND. One of the Bermudas
(q.v.l.

IRE'NA. The personification of Ireland, in
Spenser's I'urrie Queene.

IREN.a:US, ir^-ne'us (Lat., from Gk. Elpij-

paiot, Ltrcnaios), .Saixt (c.l.30-c.'202) . Bishop
of Lugdunum (Lyons), and one of the leading
Church Fathers of the West. He* was born in

Asia Minor, perhaps about 130, and died after
the year 200. He was a impil of Polycarp,
Bishop of Smyrna, who had been a disciple of
the Apostle John. Thus Iren*us preserves a
direct line of apostolic tradition. In 155 he
accompanied Polycarp on a mission to Ani-
cetus. Bishop of Eome, concerning the dispute
between the Asiatic and the Western churches
over the time of observing Easter. (See
Easteb. ) Some time after this he removed to

Gaul, where he became a presbyter in the Church
of Lugdunum. Polhinus. the aged Bishop of

Lyons, suffered death in the persecution imder
Marcus Aurelius (177), and Irenieus was chosen
to succeed him. Shortly before this time he
visited Rome again, carrying letters with refer-

ence to the Montanists. (.See Moxtaxu.s.) The
remainder of his life seems to have been passed
in the successful administration of his see. When
toward the end of the century the Easter con-
troversy broke out afresh, and Victor, Bishop
of Rome, threatened the Asiatic churches with
excommunication unless they conformed to the
Roman usage, Irenteus intervened with a fra-

ternal letter to Victor, admonishing him to

peace. Nothing is known about Irenicus's life

after this time. A fifth-century tradition, which
cannot be traced further back than Jerome, says
that he met a martyr's death in the persecution
under Septimius Severus (202). Gregory of
Tovirs gives a full account of the alleged martyr-
dom in his Historii of the Franks.

Irenaeus wrote in Greek. His work Against
Heresies has sur\-ivcd only in a Latin translation.

It was written in Gaul to combat the Gnostic
teaching (see Gnosticism), and dates from 181-

180. It is valuable for the history of doctrine.

Fragments of some of his other works are pre-

served by the later writers. Harnack has recently

shown that the so-called 'Pfalfian Fragments'
were forged by Pfaff himself. The first edition of

Irena>us's works was edited by Erasmus (Basel.
1526). Modern editions are by Migne, Patrologia
Uraca, vii., and Harvey (Cambridge, 1857). An
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English translation of the Adccrsus Bwrcscs
may be found in the Aiite-Mccne Fathers, cd. bj*

C'oxe, vol. i. (Buiralo, 1885). In general, consult

CruttwcU, Littritry Uistoiy of Karly Chrislianily

(London. 18!l3).

IK£NE, i it-'n* (Lat., from Gk. "EipijiT), Ei-

rine) (C'.7.i2<-.H(I4
I

. Byzuntine Empress from 780
to 802. She was a native of .\tlien$. and in

7C9 married Leo. who U'cnnie Emperor as Leo
IV. in 775. Her husband died in 780, and Irene

became Regent during tlie minority of her son,

Constantine \'l. A great worshiper of images
—in fact, this had during the lifetime of her

liusband caused her to be banished from the

Imperial palace—she quickly began to plot for

their restoration, and with this purpose as-

sembled .1 council of bishops at Constantinople,

A.D. 786. which, however, was broken up by the

troops of the capital. A second council held at

Nictea in the following year was more successful,

and image-worship was reestablished in the

Eastern Church. (See Ima(ie-\Vor.siiip and
IcoNOCL\sii.) In 700 the Governnicnt was taken
out of her hands by her son. but in 702 she was
again in power, and in 707 slie caused Constan-

tine to be blinded and shut \ip in a dungeon,
where he soon died. In 802 her treasurer

Nicephorus robelled. and banished her to the Isle

of Lesbos, where she remained until her death,

about 804. After the restoration of the West-
ern Empire by Charles the Great (800) that

monarch contemplated the revival of the ancient

Roman Empire by his marriage to Irene, but
these plans were frustrated by her fall. Irene had
been successful in her wars against the Slavs,

but she was defeated by Ilartm al-Rasliid. and
compelled to pay an annual tribute. Consult:

Gasquet, "Charlemagne et Timp^'Tatrice Ir^ne,''

in the Ainialci dc la facultc dcs Icttrcs dc Bor-
deaux (1884).

IRENE, Saint (c.I084-1124>. A Byzantine
Empress, daughter of Ladislas I., King of Hun-
gary. In 1104 she married Emperor .Johannes

II., but lived for some time in a cloister be-

fore H24_. when she died. She was canonized

by the (Jreek Church for her piety and charity..

The name Saint Irene is often incorrectly applied

to Irene, the wife of Leo IV., and enemy of the

iconoclasts.

IRETON, Ir'ton. Henry (lGlI-51). An
English general of the Commonwealth. He was
the eldest son of German Ireton. of .\ttenborough,

Nottinghamshire. He graduated B.A. at Trinity

College. Oxford, in lti20. and studied law at

the Middle Temple. London, hut at the out-

break of the Civil War offered his services to

the Parliament. At Xaseby he was wounded
and taken prisoner, but regained his liberty when
Cromwell's Ironsides decided the fortunes of the

day. In 1G45 he became a member of Parlia-

ment, and took an active part in its disputes with
the army. .\t first he favored a settlement be-

tween the King and Parliament, but upon being
convinced of the impracticability of such an ar-

rangement he became the King's implacable
enemy, and was one of those who signed his death
warrant. His connection with Cromwell, whose
daughter Bridget he married in 1046. greatly
advanced his interests. When Cromwell went to

Ireland to subdue that country he was accom-
panied by his son-inlaw. on whose vigor, judg-
ment, and tact he placed much reliance. Crom-

IRIARTE.

A\eirs presence. howe%'er, was soon required in
Scotland, and the complete subjugation uf Ireland
was intrusted to Ireton. His career was brief, se-

vere, but successful. He com|>ellcd the surrender
of Carlow. Watcrford. Duncannon, and Limerick,
and inaugurated a policy of civil government
which was marked by fairness and religious
sincerity. He died of an epidemic fever at Lim-
erick. His remains were conveyed to England
and interred in Westminster .-Vbbey; but after
the Restoration they were disinterred, hanged,
and burned at Tvbum.

IRI, .•V river of Greece. See Eurotas.

IRIARTE, Ore uf'tA, loNAZio (1G20-85). A
Spanish laudsca|ie painter, born at Azcoitia
(Guipuzcoai. He studied under Herrera in
Seville, and was one of the original members
and the first secretary of the .\cademy of Seville
(KifiO). He painted the backgrounds in some
(if Murillo's pictures, and Murillo, in turn, fur-

nished the figures for his friend's landscapes.
Ihere are four well-composed, conventional land-
scapes by him in the Prado Museum at Madrid
wliich show his talent as a coliirist.

IRIARTE, or YRIARTE,Y OROFESA, e'r^-

iir'td ^ 6'r6-pa'sa, ToM.vs de ( 17.">0-01 ) . A Span-
ish poet, born on the island of Teneriffe, Sep-
tember 18, 1750: educated at Madrid tmder the
care of his uncle. .Juan de Iriarte. the head of

the Royal Library. He began very early to
translate French plays and to compose plays of

his own. For his maintenance, however, he
depended throughout his life upon the income
derived from certain minor posts to which he
was appointed in the Ministry of Foreign .-Xdairs

and of War, and from other administrative ap-
pointments. The tranquillity of his career was
somewhat disturbed by numerous literary quar-
rels with other writers of the time, notably with
Juan Pablo Forner. and in 178fi he was sum-
moned before the Inquisition to answer a charge
of adherence to the doctrines which the French
jihilosophers were then disseminating, a charge
from which he seems, however, to have had little

ditliculty in clearing himself. He died at Madrid,
September 17. IWl. Much of his published verse
consists of translations, most of which are not
so good as his original poems. Among these
are the Epistles, one of which forms the dedi-

cation of his translation of Hor.ice's Ars Poet-
ica to his friend Cadalso. and a didactic work.
La musiea. a discussion of the elements of

music, which attracted attention abroad and
won him prai.se from Metastasio. But his per-

manent fame is based upon his versified fables,

the Fiibulas litcrarias. still among the most
popular in Spain. In their content these show
considerable skill on Iriarte's part in adapting
the peculiarities and habits of animals to doc-

trinal purpo.ses: in their form they also display

his ingenuity, being wTittcn in a great variety

of metres with a due regard for harmony and
symmetry. Consult his Obras (Madrid, 1805) ;

and the edition of his poems in the Bihiioteca de
autores espaiirjlrs, vol. Ixiii. (Madrid, 1891);

Cotarelo y Mori. Iriarte i/ su cpora (Madrid,

1807). The fables Avere translated into many
European languages. Belfour's Litcrari/ Fables

Imitated from the f!panish of Yriarte appeared

in London in 1800. and Rockliffe's rendering of

Iriarte reached a third edition in 1866.
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IRIARTEA, ir'i-ar'te-S (Xeo-Lat., named in
honor of .liuin de Iriarte, a Spanish amateur bot-
anist). A genus of South American palms wliich
have lofty, smooth, faintly ringed stems, and
pinnate leaves with somewhat triangular leaflets.

The pashiuba or paxiuba palm (Iriartea exar-
rhiza, by some botanists called Hocratea ex-

orrhUa ) , common in low, wet grounds in the
forests of the Amazon district, is remarkable fol
its aerial roots, which e.\tend from the stem
obliquely downward, and often divide into many
rootlets just before they reach the soil. As the
tree grows it produces new roots from higher
points. Since the older and more central ones
die, a man may walk erect with a palm of 70
feet high supported as on legs rising straight
above his head. The outer wood, which is very
hard, is used for harpoons. It splits easily into

straight laths, is excellent for floors, ceilings,

shelves, etc., and is exported for umbrella-sticks.
The leaves are extensively used in Brazil as
thatch.

IRIDACE.a!, ir'I-da'se-e (Neo-Lat. nom. pL,
from Lat. iris, Gk. fpis, rainbow, sort of lily), or
Iris F.\mily. An order of monoeotyle<lonou3
plants, consisting mostly of herbaceous peren-
nials, with tubers or rhizomes. The leaves are
usually in two rows and equitant (i.e. so placed
that one seems to fit over the back of the other)

.

The perianth is six-parted, colored, and in some
kinds very beautiful. The stamens are three
•with anthers turned outward. The ovary is infe-

rior with one style and three stigmas, which are
often petal-like and add much to the beauty of
the flower. Tlie fruit is a three-celled capsule
containing many seeds with small embryos in a
hard endosperm. There are about 60 genera
and 800 species kno^vn in temperate and tropical
countries. South Africa and tropical America
contain the greatest number. Some species, how-
ever, range to rather high latitudes. Familiar
examples of the order are the garden irises,

crocuses, gladioli, etc. Some species have acrid
properties, while the corms of others are edible,
and others have medicinal properties of con-
siderable value. The classification by Pax, with
the principal genera, is as follows:" CrocoidefP,
represented by Crocus and Romulea : Iridoideae,
wth Iris, Moroea, Tigridia, and Sisyrinchium as
the leading genera ; and Ixoidere, represented by
Ixia, Tritonia, Gladiolus, and Freesia. See Col-
ored Plates of Iris F.\ini.T and Fleurs-de-Lis.

IRIDESCENT GLASS (from Lat. iris. Gk.
Tpis. in'.*, rainbow) . Glass containing a display of
changing colors on the surface somewhat sim-
ilar to the delicate hues of soap-bubbles. It

is produi'ed by rendering the surface of the glass
imperceptibly uneven, either by artificial means
or by the natural process of incrustation and
decay. One form of treatment consists in ap-
plying to the surface of the glass to be treated
a strong solution of hydrochloric acid under
pressure in a closed vessel. Another method in

use in many factories is to apply the fumes from
chloride of tin or other chlorides volatilized in a
reheatins furnace. Glass which has for manv
years been submitted to the slowly disintegrat-
ing influences of natural causes, svich as damp,
successive heat and cold, light and darkness, will

in many instances display an iridescent play of
colors. The cause is due to a process of decom-
position in the texture of the glass, resulting

in the formation of minute scales. The action
of water on glass has a tendency to extract the
potash and soda which enter into its composition,
together with a portion of the silica, the decom-
position taking place with greater ease in pro-
portion as the glass is richer in these alkalies,
and more minutely divided, and the temperature
of the water higher. The moisture in the
atmosphere produces a similar alteration in the
lapse of time. It separates the potash and soda,
leaving the greater part of the silica with the
lime on the surface of the glass. It is this
decomposition which causes the prismatic colors.
If subjected to heat, numerous fine scales will
peel off and leave the surface dull, opaque, and
wrinkled. Many attempts have been made to
imitate by artificial means the singular display
of changing hues, and varied success has attended
the eff'orts. In Venice the workers succeeded in
giving the surface of their glassware a peculiar
kind of metallic iridescence, and a similar result
was reached by certain Hungarian glass-workers.
The beautiful Fairile Glass made by Tiffany of
Xew York has a most striking iridescent play
of color. See Glass.

iridium: (Neo-Lat, from Gk.Tpis, iris, rain-
bow; so called on account of its iridescence i . A
metallic element discovered in 1803 by Smithson
Tennant. It is found in platinum ores; as iridos-
mine. a native alloy of iridium and osmium in
varying proportions; and in the form of native
alloys with the other platinum metals. The
principal sources of these ores are various dis-
tricts in the Ural Mountains, and on the Pacific
Coast of the United States. The preparation
of metallic iridium involves its separation from
the accompanying metals by a long and com-
plicated process.

Iridium (svmbol Ir; atomic weight, 193.5)
is a white steel-like metal, brittle when cold, and
somewhat malleable at a white heat. In its
ordinary, compact form, iridium is insoluble not
only in the several mineral acids, but. also in
aqua regia; the latter reagent, however, dissolves
iridium powder, which may also be converted
into the oxide IrjOj by heating in the air. Iridium
has a specific gravity of 22.4. and it melts at
2300° C. It combines with ox-ygen to form an
iridium sesquioxide and an iridium dioxide,
which in turn give rise to iridious and iridic
salts. The metal itself alloys with copper, gold,
and lead, as well as with other platinum metals,
and the alloy consisting of nine parts of plati-
num with one part of iridium is extremely hard,
as elastic as steel, perfectly unalterable' in the
air, and capable of taking a high polish. It
is of this alloy that the standard meter kept
in Paris was made. Iridium is also used for
the manufacture of standard weights, knife
edges of balances, and for other articles which
it is desired to preserve from the influence
of the atmosphere. It has been used in .the
United States to tip the edges of gold and other
pens so as to produce a very hard surface.
William L. Dudley of Cincinnati invented a
process, in 1880. for the electrolvtic deposition
of this material, and his process is now success-
fully used for coating surgical instruments and
other articles requiring an exceedingly hard sur-
face.

IR'IDOSIONE (from irirfium -f- osmium).
A native alloy of iridium and osmium that
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crystnllizos in tlio hexagonal system. It is tin-

white to light steel-gray in color, and has u

niftallic lustre. The proportions of iridium and
n<-Miiuin in it varj-, and other platinum mctaU,
!-uili as plutinuin. rhodium, and ruthenium, are

frequently present. The mineral occurs with

platinum minerals in the L"ral Mountains, in

the auriferous drift.s and sands in New South
Wall's, and in northern California.

IRIGA, f-re'gi. A town of Luzon, Philippines,

in the I'rovince of South Camarines (Map:
riiilippine Islands, H 6). It lies about 22 miles

southeast of Nueva Cftceres, and has a population

(1898) of about 17.100.

miS (Lat., from C,k. 'ipis). In Hesiod, the

daugliler of Thauinas and Klcetra. and sister of

the Harpies (q.v. ). In the Homeric poems she

is the virgin messenger of the gods; but Alcieus

and later writer^ state that she was the wife of

Ze|)hyrus and the mother of Eros. She is fre-

quently represented on vases and in bas-reliefs

as a youtliful winged virgin, with a herald's

stalT. The name in Greek means 'rainbow,' and
though Vergil is the first writer to represent

the bow as the path of the goddess, there can

Ik- no doubt of their original connection. It may
lie noted that to the Greeks the rainbow was a

divine portent, presaging war or heavy rain.

Consult: Mayer, "Iris." in Roscher, Lcxikoii dcr

ffritrhischen und romischen mylholofjic (Leipzig.

1890-04).—Iris is also the name of one of the

]danetoids (q.v.). discovered in 1847.

IBIS (Lat.. from Gk. Iptt. rainbow, sort of

lily), <ir I'LOWER-DK-LiCE. A genus of plants of

the natural order Iridacoa-. having the three outer

segments of the perianth reflexed, the three

inner arched inward, and three petal-like

stigmas covering the stamens. The species are

chiefly natives of temperate climates, especially

of North America and Europe. The yellow iris,

or corn-flag (/n'.v I'xciiiluionis) , is a well known
native of moist grounds in many parts of Europe,
often spreading over a considerable extent of

land, and conspicuous even at a distance by its

tall leaves and large, deep-yellow flowers. It

is also established in a few places in the Eastern
United States. The stinking iris {Irin frrtidin-

sima) a species with livid purple flowers and
ill-smelling leaves, is very abundant in the south
of FIngland, but does not extend far north. The
flowers of most of the species are beautiful.

Some of them have received much attention from
florists, particularly [ris xiphium, sometimes
called Spanish iris: Tris xiphioides, or English
iris; and Iris rirrmntiica, or common iris, all

European corm-rooted species, and the .lapanese

irises, which probably are well referable to Iris

herifiata. Many fine varieties have been pro-

duced. The Persian iris (Iri.i persicn) is de-

lightfully fragrant; the snake's-head iris (Iris

iubrrosa) and the Chalcedonian iris (Iris Susi-

ana) are also much esteemed. The roots of

all these species are annually exported in con-

siderable quantities from Holland. Many other
species are of frequent occurrence in flower-

gardens, such as Iris reticulata and Iris atro-

fusca. The fresh rootstocks of Iris Pseuda-
fonts arc very acid. Those of Iris forentina.
Iris pallida, and Iris germanica are orris-root

(q.v.). Some species have edible rootstocks.

Iris versicolor, the large blue flag, is common
in wet places through the United States as far

west as Minnesota and Arkansa-s. Iris crislala

is a dwarf species with fragrant flowers found
in several loi'alities. ami Iris ecriia and Iris In-

custris are other dwarf American species, all of

which are cultivated as border plants to a con-

siderable extent. See Ibiuack.E and accompany-
ing Colored Plates.

IBIS ((jk. 7p«, iris). A term used in anat-

omy to denote the thin circular curtain, pierced

by the pupil, which hangs in the anterior cham-
ber of the eye in front of the crystalline lens.

It is attached by its peripheral margin to the

Mlcra. and its posterior surface is pigmented.

See EvK: \'l.sioN : luiTI.s.

IBIS FAMILY. A family of plants. See

Ikidai K.i;.

IBISH ACADEMY, Roval. A learned asso-

ciation ill Dutiliii. Ireland, incorporated in 17H(>,

with the object of promoting the- study I'f

science, polite literature, and antiquities. It is

governed by a council consisting of twenty-one

members divided into three committees, viz. the

Committee of Science, the Committee of Polite

Literature, and the Committc-e of Antiquities.

The meetings of the council are distinct from
those of the Academy at large, and are held

every month from Xovember to .June. Tlie li-

biary contains a collection of Irish manuscripts,

in themselves invaluable, besides papers of i)ub-

lie interest, including those of the ("Irdnanee Sur-

vey of Ireland. Its collection of Irish antiquities

now on exhibition in the National Museum, Dub-

lin, under the Science and Art Departments of

the Academy, is both interesting and imjKjrtant.

IRISH CATHOLIC BENEVOLENT UN-
ION. A lialiriial and liciicvnliiit organization,

founded at D.iyton, Ohio, in ISOit, for social and
beneficial purposes. Meinl)ership in the union is

confined to those who are of Irish extraction,

and who are members of the Roman Catholic

Church. Since the organization of the union,

the sum of $2,124,209 has been disbursed to the

Umeficiaries of deceased memt)crs, and during the

fiscal year of 1901-02 the benefits disbursed

amounted to .*4.5.371.71. Tlie number of subor-

dinate societies in the union is 149, with a total

membership of 1.'5.023.

IBISH DEEB. See Deer: Ei.k.

IRISH LAND LAWS. The land tenure of

Irclaiict is the ])rriilurt of tw<p distinct systems,

the Irish trilial and the English feudal. In the

former, as descril)cd in the Brehon laws, the

land was ultimately the property of one of the

four or five tribes into which the Irish popula-

tion was divided. A portion of this land was set

aside for the chief or king of the tribe, but by
far the greater part of it belonged to the differ-

ent clans of which the tribes were composed.
The clan lands were subdivided among the

septs, which were the lowest social units. Land
v.a.s set aside both for the chiefs of the clans

and the chiefs of the septs. The greater part

of the sept land, however, was held by the free

tribesmen, who owed both rents and military

service to their immediate chiefs. These tribes-

men held their lands by different kinds of free

tenure. The Ceil had herds of cattle (the chief

wealth of the country) of his own. while to the

Saer and the Daer tenants cattle were lent

by the chief. Besides these there were servile

tenants (the Fuidhir), who were not original
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members of the tribal community. These were
pcrson.ally dependent on the chief, who had a
rif;ht to quarter liis retainers u])on tliem or
rackrent them at pleasure. It is impossible to

determine the nuinerieal jiroportion of the popu-
lation represented by tliese servile tenants, but

it is probable that at the time when the English
system was superimposed upon Ireland the free

element was predominant.
I'nder the Irisb system, land was eoneeived

to be held on a communal basis. On the death
of the chief his land was distributed amon;:^

his descendants by the tribesmen, and on the

death of a. tribesman the chief redistributed the
. land of the sept. In contrast to this, under the

Knulish feudal system, the King was conceived
to be the ultimate owner of the land, and the

lords and other tenants derived their ownership
from him. The Enslish law in Ireland, however,
prevailed only within the Pale, while the Irish

law jirevailed in by far the greater part of tho
country. The evils of the Irish land system are

to be ascribed to (he dispossession of the native
population and to the forced imposition of the
English land law upon Ireland. The disposses-

sion l>egan under Queen Mary, when the Irish

were driven out of King's and Queen's counties
and the English settlers established there. Under
pretext of the treason of two Ulster chiefs,

James I. in 1607 established the famous LTster
plantation. Later in his reign other confisca-

tions, though not such extensive ones, were made.
All Ireland was divided into shires and declared
subject to English laws. This policy was con-

tinued during the succeeding reigns, but no
second great confiscation was attempted until the
time of the Commonwealth. After his Irisb

victory Cromwell divided the best lands of

Leinster and Munster and a part of the lands in

Ulster among 40,000 of the English soldiery. A
small portion of this land was restored under
Charles II. and James II., but more was con-
fiscated by Parliament under William III.

The effect of these measure's was to dispossess
almost the entire Irish nobility and gentry.
The penal laws enacted by the Irish Parliament
after the defeat of .Tames II. carried this prin-
ciple still further by making it impossible for a
Catholic to acquire land. The confiscation acted
with equal severity upon the lower classes. The
English law confounded all Irish tenantry witli

the Fuidhir class, reducing them thus to a
servile status. The lands were increasingly held
by absentee landlords, who endeavored to nhtaiu
the highest possible rents. Tlie large number of
middlemen who held land under the lords and
acted as their agents made the condition of the
peasantry still worse. The need of reformation
was seen by all classes, luit was not fully realized
by English statesmen until the report of Lord
Devon's commission, which was appointed in
184."! and sat for two years. This re|Kirt, backed
by the famine of 1S40, showed conclusively that
the cause of the poverty and sufTcring in Ireland
was not due. as was generally supposed in

England, to the shiftlessness of tlie Irish people,
nor yet to their religion, but to the disastrous
relations that existed between landlord and
tenant. It reionimended that the tenant receive
from the landlord compensation for the improve-
ment of bis holding, .\ccordingly in 1847 Lord
l\ussell proposed a measure providing for such
compensation in cases of eviction, but it was

rejected by Parliament. His second measure,
the Encumbered Estates Act, however, was ac-

cepted. This act compelled the sale of estates

u]ion which the rents were mortgaged, the idea

being that a new set of solvent landlords would
not need to rackrent the tenants. This act,

however, was a failure. Estates to the value of

£1^5.000,000 were sold for £10.000,000, and the
incoming landlords, regarding their possessions
as purely financial investments, had less con-

sideration for the customs which formerlj' safe-

guarded the teiuinlry than their predecessors.

In 1S50 the Tenant Kight IjCague, composed alike

of Presbyterians and Catholics, was founded at

Dublin. It contended for fair rents by actual
valuation, exchiding the improvements made by
the tenantry, for continued possession of the
holding by the tenant as long as valuation rents

were paid, and for relief from arrears of rent
due from the time of the famine. The League
entered actively into political affairs, and in

1852 sent fifty members to Parliament pledged
(o adhere to no party that did not support the

principles of the League. Three of its leaders

were won over by the Liberal Cabinet, and its

strength was broken by the opposition of the
Roman Catholic hierarchy and the Holy Sec.

In consequence of renewed agrarian disturbances,
the Palmerston ^Ministry brought forward the
Land Acts of 1860.

The first really efficient land legislation enacted
for Ireland was a consequence of the attempted
Fenian rebellion, and was the work of the Glad-
stone Ministrv in 1S70. It established the Ulster
custom throughout Ireland. This custom provided
that tenants could not be evicted while their rents
were paid, and that whenever a tenant gave up
possession, either voluntarily or otherwise, he
might sell his own improvements. Evictions for
non-payment of rent could only be made in case
of three years' arrears, and could not be made
at all in cases where the rent was under £15 if

the court deemed the rental exorbitant. When
a holding was relinquished a tenant could legally
claim compensation for his own improvements
from the landlord. The Bright clause provided
for the purchase of the holding by the tenant
by enacting that the Board of Works should
advance two-thirds of the purchase-money.

The act of 1S70 failed, however, to remedy
the existing evils.

The Land Act of the second Gladstone Min-
i'-try, passed in 1881. was a result of the dis-

turbances fostered by the Land League (q.v. ).

It was drawn up by Forster. the Irish Secretary.
This act recognized that the tenant had a pos-

sessory right in the holding, by the provision
that he might sell it for whatever it would
bring, subject only to the landlord's right of
preemption. Except for the non-pa^^nent of rent,

the tenant could not be evicted. In case of the
increase of rent he could apply to the Land
Commission, established by the act. and procure
a rate which would hold for fifteen years. This
conmiission also provided for the easy payment
of arrears. The clause providing for the pur-
chase of the holdings by the tenants was
strengthened in 1885 by the Ashbourne Act.
which advanced £5.000.000 for this purpose. In
1S87 an additional £5,000.000 was advanced. The
Balfour Land Purchase Bill passed by the Con-
servatives in 1801 continued the same policy. It

provided for purchase based on voluntarj- agree-
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ment between landlord and tenant, the Govern-
ment advancing tlie entire purcluiscnioney, such

sum to be repaid liy the tenants in fi)rt_v-one

annual 4 per eent. payments. The fund created

fur this purpose was £30,000,000, a sum deemed
sullieient to establish peasant proprietorship in

Ireland. .lohn Morley's Land Law of 1890 im-

proved the a])plieation of the law. Nevertheless,

agitation did not end, and in January, 1898, the

l'nite<l Irish League was founded, which aims,

among other things, to agitate for the abolition

of the dual ownership of land, and the redistribu-

tion of the grazingranches of Ccmnaught among
the small iioldcrs. In I'.tOi a conference between
representatives of the landlords and tenants to

settle the land question was urged, and a pre-

liminary meeting was held at Dublin, on Decem-
ber 20, 1902. As a result of the agreements

reached at that meeting, the Balfour (Joveniment

introduced, on ^lareh 25, 190.'J. a comprehensive
measure for the final settlement of tlie Irish

land question. The bill provided for a free grant

of £12,000.000 with which to luirchase tlie in-

terests of landlords upon the basis of voluntary
agreement. It furthermore authorized Govern-
ment loans to be made to tenants at the rate of

314 per cent, per annum, in order to enable them
to acquire title to the lands which they were
occupying, the amount which each tenant might
borrow being limited to £500 in the congested

districts and £1000 elsewhere. The bill also pro-

vided that untenanted farms and grazing lands

should be sold to neighboring tenants, and that

three commissioners, known as Estates Commis-
sioners, should supervise the sales. See Land
League.

The Report of the Devon Comtnissioii was
published at Dublin in 1887. For early Irish

land laws, see Maine, Lectures on the Karhj
History of Institutions (London. 1875). lect. ii.;

Guinell, The lirchon Laus (I/ondon. 1894).

Of the many modern works on the subject, the

following are among the best : Richey, The Irish

Land Laic (London, 1881) ; Dun, Landlords and
Tenants in Ireland (London, 1881) ; Fisher. Ilis-

iory of Landholding in Ireland (London, 1877) :

Sigcrson, History of Land Tenure in Ireland

(London. 1871): Montgomery, same title (Cam-
bridge, 1889) : Godkin, The Land War in Ireland

(London, 1870).

IRISH LANGUAGE, See Celtic Lan-
guages.

IRISH LANGUAGE, Societv for the Pre.s-

ERVATioN OF TiiK. A society with headquarters

in Dublin founded in 1877 for the restoration of

the ancient Gaelic tongue as a spoken language.

The movement of which this organization is the

result had its origin in Boston. Mass., in the

Philo-Celtic Society, which was organized in

1873. From there it spread to other parts of

the United States and finally attracted the at-

tention of scholars in Ireland, where eventually

the society became firmly established. Sec Ire-

land.

IRISH LITERARY SOCIETY. A society

for the study of the Irish language, literature,

history, music, and art, founded in London in

1892 by a small coterie of young Irish men and
women, with the coiiperation of leading Irish lit-

erary men in England and Ireland. The society

has a large library of Irish books, and during
each season provides lectures on Irish subjects.

and social entertainments for its members and
their friends. The membership is about six

liundred, and includes the names of many promi-
nent litterateurs, among whom may be men-
tioned Rev, Stopford Brooke, W. B. Veats, Justin
McCarthy, and Barry O'Brien. Tlie society,

though located in London, is well represented in

Ireland.

IRISH (Gaelic) LITERATURE. Irish lit-

erature shows an unbrnUcn. if varying, con-

tinuity from the .seventh or eighth century until

the nineteenth. In its earlier periods it is of

es])ecial interest, and in some kinds of production
ranks with the richest literatures of media;val
Europe.

Three periods are regularly recognized by
scholars in the history of the Irish language:
Old Irish, from the time of the earliest monu-
ments tlirough the tenth century; Middle Irish,

from the eleventh century to the seventeenth

;

and Modern Irish, from the seventeenth century
to the present time. It is convenient to follow

the same divisions in treating the history of

Irish literature, though there is no such well-

defined distinction between the literary produc-

tions of successive periods as between the cor-

responding stages of the language.
Old Iri.sii. There is an abundance of material

for the study of the Old Irish language. The
most archaic stage is represented by the Ogam
inscriptions, some of which date from the liflh

and sixth centuries. They contain little besides

proper names, but these are of great interest for

the light they throw upon tlie lx?ginnings of

Celtic phonology and intlection. (See Ogam.)
From the period between the seventh and the

tenth century a score or more of manuscripts
have been preserved containing thousands of

Irish glosses, and on the basis of these a very
complete grammar of the Old Irish language has
been constructed. Unfortunately, only a few
continuous Irish texts exist in any of these early
manuscripts. An ancient Latin-Irish sermon. :i

short .sketch of Saint Patrick's life, a few poem.'}

and incantations—this is about all that is pre-

served of the oldest Irish literature in contempo-
rary copies. V\'e have to wait for the Middle
Irish manuscripts before we find much direct

evidence of its character. However, many of

the texts in these later manuscripts are com-
posed in a language only half contemporary with
the writers: they abound in archaic forms,

which make it safe to set them down as being
.substantially Old Iri.sh, in spite of the circum-
stances of their preservation. The reason for

the scarcity of early literary monuments is to be
found in the political conditions of Ireland from
the eighth to the tenth century. This was the
Viking age, and Ireland with the rest of Western
Europe suffered from the ravages of the Norse-

men. Mona.steries were repeatedly sacked and
burned by the I^eandinavian invaders, and few
libraries .survived the struggle. Nearly all the

manuscripts of the Old Irish period have been
preserved on the Continent.

AIinni.E Irish. In 1014 the Scandinavians
were defeated in the battle of Clontarf. and
from that time forth their power in Ireland

declined. From the period between about 1100

and about 1500 there has come down to us a
great body of manuscripts containing a vast

variety of writings, in both prose and verse.

Among the most important of these Middle Irish
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manuscripts are the Liber Hymnorum, and the
Book of the Dun, written about 1100; the Book
of Leinster, of the twelfth eeiitury; the Yellow
Book of Lccun, the Le<ibluir llrcac (Sjjeckled
Book), and llie Book of Bullymole, all of the
fourteenth eentury; and the Book of Lecan,
from about tlie beginning of the fifteenth.

The relit,'ious element in Middle Irish litera-

ture, consisting of hymns and sermons, theologieal
treatises, and lives of saints, bears a general
resemblance to contemporarj- writings in other
vernacular languages of Europe. The poetry is

largely conventional and technical, but it often
reveals a fine fancy and a strong love of nature.

In metrical foim it is higlily intricate and
shows great artistic skill. Chief interest, how-
ever, attaches to the heroic sagas, which con-
stitute the best contribution of the Irish to the
world's literature. These hero-tales fall into
tliree main groups: (1) The so-called mytho-
logical cycle, wliieh relates various traditions
about tne early settlement and conquest of

Ireland; (2) tlie Ulloiiian cycle, which tells of

the wars between Ulster and Coimaught iu the
time of King Conchobar; and (3) the Ossianio
cycle. The tales of the first group are chiefly

interesting for the light they seem to throw on
the ancient Celtic pantheon. The eliaracters are
generally held to be derived by a process of
euhemerisni from tlie gods of the old mythology-.
Tlie cycle of King Conchobar of Ulster represents
ancient Irish literature at its best. While not
uninfluenced by foreign thought, these old sagas
are in the main a representative national product,
and they furnisli the best existing record of what
the ancient Celtic people must have been. They
were composed in a uii.xed jirose and verse, whicli
long remained the typical Irish epic form. Many
of the sagas of this group seem to have taken
practically tlieir final shape before the end of
the Old Irish period. The third cycle—that of
Finn and Ossian— is found in later manuscripts
than the second, and the talcs are composed in

a more mo<lern language. The events with which
they deal are supposed to have taken place two
or three centuries after those of tlie earlier group.
The Ossianic cycle shows more traces of foreign
influence, and in the opinion of some scholars
owes its origin and character largely to tlie con-
tact of the Irish with the Scandinavian people.
But it is more likely that the stories of Finn were
in the main a native product, and they have
continued down to this day to be a favorite body
of tradition with Irish and Scottish Gaels alike.

In addition to these three sag.a cycles, there
exist in Middle Irish manuscripts many sepa-
rate tales, or groups of tales, of interest and
importance. Tlie Immrama, or stories of mar-
velous voyages, deser\-e special mention both
because they go back to very ancient Celtic
tradition and liecause they appear to have had
considerable influence on media>val literature in
other tongues. The Yoi/dfjc of Brnn. the oldest
and in some respects the most interesting of this
.series, can safely be dated in the Old Irish
period. An entirely different literary vein is

represented by the T'isio« of MacConqlinne, a
satire of which the fun has seldom been sur-
passed. Far removed from either of these types
is the story of the Sons of Eochaid Muigmedoin.
who have an adventure similar to that related in

Chaucer's tale of the Wife of Bath. Middle
Irish translations (or adaptations) of foreign

material are preserved in considerable number,
and represent a wide variety of originals from
the tale of Troy to the travels of .Sir John Maun-
deville.

-MouKRX Irish. Throughout the older periods
of Irish literature nearly all the greatest works
are anonymous. In the Modern Irish period this
is less the case. The later literature is on the
whole less significant than the earlier, but the
writers, as such, claim more attention. At the
beginning of the period stand several prose
writers of first importance: the Four Ma.sters,
who compiled the greatest collection of Irish
annals; Duald MacFirbis, the genealogist; and
Geoffrey Keating (also a poet), who.se religious
writings and History of Ireland are the standards
of classic Irish prose. Treatises in prose, chiefly
religious, continued to be written throughout the
seventeenth century; but. as education declined
among the Irish-speaking population, literature
of this sort found itself without a public, and
died out. Poetry, on the other liand. continued to
\h' cultivated: and the work of the modern poets,
though it seldom rises liigh in thought or imagi-
nation, possesses great melody and charm. Much
of it is distinctly popular in character, and has
long been common property of the Gaels in both
Ireland and Scotland. The seventeenth century
witnessed a great change in the form of Irish
poetry. The metrical system of the old bardic
schools, in which syllable counting and conso-
nantal rhyme were the controlling principles,
gave way to a new verse-form, in which the
accent was the unit of measure and the rhyme
was primarily vocalic. The use of vowel-rhymes
was extended till it applied to all the accented
.syllables in the line, and a strangely melodious
verse-form resulted, in which whole poems are
constructed with the same accented vowels re-

curring throughout in orderly .sequence. The two
systems existed side by side throughout the
seventeenth centurj-; but in the eighteenth, after
the disappearance of the old bardic schools,
the use of the newer metres beeame practically
universal. The chief representatives of the cl.assic

style in its final stage were Tcig mac Daire and
I.ughaidh O'Clerv (the leaders in the great
"Contention of the Bards"). Teig Dall O'Higin.
and Eochaidh O'Hussey. The later school of
poets was very numerous, especially in the eigh-

teenth century. Among the most representative
of the number were David O'Bruadar, John
O'Neaghtan, Torlough O'Carolan. Brian Mac
GioUa Meidhre (whose "Midnight Court'' is one
of the most remarkable pieces in Modern Irish),

Timothy O'Sullivan ('Tadhg Gaolach'), Egan
O'Rahil'ly, and Owen Roe O'Sullivan.

In the nineteenth century even poetrv- ceased to

be much written in Ireland, and the native lan-

guage fell into disuse for literary purpo.ses. Only
in very recent years has a movement been set

on foot to restore the language to general use
and to revive Irish literature. An organized
effort is being made to bring this about, and Irish

books and periodicals are being published in

large numbers every year.

Two societies have been especially active in the

revival: the "Society for the Preservation of the

Irish Language," which has long labored to get
more recognition for Irish in the schools: and
the Gaelic League, a very large organization,

which has lately waged a lively popular cam-
paign all over the country. Dr. Douglas Hyde
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(q.v.), the president of the League, has been one
<il the leaders in the muvenient. Among others
who have horno an important share in tlie work
shoiiUI lie mentioned tlie late Father Eugene
O'tirowney, whose tfimpk Lessons in Irish have
become the most widely used of Gaelic text-books,
and Fathers P. J. Dinneen and Peter O'Learj',
who have contributed largely as authors aiid
editors to the publications of the League.

HiuLiuoRAi'iiv. (Je.nekal. O'Keilly, Irish
Writers (Dublin. 1S30) ; O'Curry. Lectures on
the Manuscript Materials of Ancient Irish His-
iory (ib., 18(il): and id., On the Manners and
Customs of the Ancient Irish People (ib.. 1873).
Much of the contents of these older works is

now superseded. Hyde. A Literary History of
Ireland (New York. 1899). represents better the
present state of information.
Old Irish. Stokes and .Strachan, Thesaurus

I'ahrhihernicus, part i. (Cambridge, 1901). Tlie
completed work will contain all the Old Irish
monuments.
Middle Irish. Stokes and VVindisch, Irisehe

Texte (Leipzig, 1881-1900) ; O'Grady, tiiha
Gadelica (London, 1892). Numerous texts have
appeared in the Revue Celtique, the Zeitschrift
fiir Celtische I'hilologie, the Anecdota Oxoniensia,
and the publications of the Royal Irish Academy,
the Irish Archaeological Society, the CV^Itic So-
ciety, and the Irish Texts Society.

JloDERX Iki.sh. Atkinson's edition of Keating,
Three Shafts of Death (Dublin. 1S90), is the
best introduction to the modern language.
Heating's History of Ireland is being edited by
D. Comyn for the Irish Texts Society (vol. i",

1902). Brooke's h'dir/iirs of Irish Poetry (Dub-
lin. 1789), llardinian's Irish Minstrelsy (iMndon,
]s:;l), O'Daly's I'oets and Poetry of Munster
(Dublin, 18."iO), and The Irish Lanijuayc Mis-
cellany (Dul)lin, lS7(i). represent the poetry of
the last two or three centuries. .Several poets
of this period have been published very lately
in the "Irish Texts Series" of the Gaelic"League.
Douglas Hyde's Sonys of Connacht form also an
important collection. The literature of the pres-
ent language movement will be found principally
among the publications of the (Jaelic League.
In lolklore the collections of T. Crofton Croker,
.Teremiah Curtin, Patrick Kennedy, William
Laniiinie. D. O'Foharta, and Douglas Hyde all
deserve mention.

IRISH LORD. A yellowish, sculpin-like fish

{Ilcmilcpidotus Jordani) of the waters about
the Aleutian Islanils. Avbich is of great impor-
tance as food to the Aleut islanders. This is

also known as 'yellow sculpin,' and a more
southerly species of the same genus is called
'red sculpin.' Both are mottled or barred black-
ish, and are from one to two feet in length.

IRISH MOSS. An edible seaweed. See
CARRAcrFN.

IRISH MUSIC. See Celtic ^Irsic.

IRISH POMPANO. A West Indian food-
fish (Oirres olistho-stomus) . one of the mojar-
ras (q.v.), and also called 'mutton-fish.'

IRISH SEA. The almost circular middle
expansion <i! tlic channel separating Ireland from
fJrrat I'.ritain (Map: Europe, C 3). It connects
with the -Atlantic to the north by Xorth Channel
between Southwestern .Scotland and Xortheastem
Ireland, and to the south by Saint George's
Channel between Wales and Southern Ireland.

IRITIS.

Its greatest width is 140 miles, and its length
from north to south is nearly the same. It con-
tains the Isle of Man in the north central part,
and Anglesey in the southeast.

IBISH SMOLLETT, The. A name given to
Charles .lames l.4-\i-r.

IRISH TERRIER. See Terrier.

IRISH TEXTS SOCIETY. A society formed
in London to prnniote and foster the "study of
ancient Irish texts and to undertake their pub-
lication. The third volume of the society's pub-
lications was issued in 1900 and contained a
complete collection of the poems of Egan
O'Rahilly. The volume for 1901 consisted of
Heating's History of Ireland, edited by David
Coinyn. .\n Irish-English Dictionary to be issued
bj- tlie sfH-iet • is now (1903) in press.

IRIS-ROOT. The fragrant root of various
speciis iif iris. Sec Orri.s-Root.

IRISSON, .•'n^'soN', .Maurice HfiEissojr, Count
of. See H£ki.sso.\, Maurice.

IRI'TIS (XeoLat.. from iris, iris). Inflam-
rnation of the iris. The objective symptoms of
iritis (those which can be observed by the physi-
cian) arc: ( 1 ) Redness of the eye, arising from
vascularity of the sclerotic around the cornea
and general redness of the sclerotic from accom-
panying conjunctivitis. (2) Change in the color
of the iris. When there is an exudation into the
iris, a gray or blue eye is rendered greenish,
while in a dark eye a muddy reddish tint is

produced. The brilliancy of "the color of the
iris also disappears. When the indamniation is

very violent, or lias been unchecked by remedies,
suppuration may take place, the pus 'settling at
the lower part of the anterior chamber. (3) Ir-

regularity, sluggishness. an<l sometimes immo-
bility of the pupil, produced by the adhesion of
the back of the iris to the crj-stalline lens. The
subjective symptoms (those of which the patient
is conscious) are intolerance of light, dimness of
vision, pain in and around the eye. and lachryma-
tion. The disease is often confused with acuta
catarrhal conjunctivitis. Many acute cases re-

cover under treatment in a few weeks; others
run a more mild lint chronic-course. Complicat-
ing inflammation of the deep portions of the eye
increases the danger. Iritis may be followed by
adhesions between the iris and lens, occlusion of
the pupil, glaucoma, and sometimes blindness.
Iritis may be primary, or secondary to inflamma-
tion of other portions of the eye. The primary
cases are often caused by syphilis, rheumatism,
injurj', or, less frequently, by tuberculosis,
gonorrhoea, acute infectious diseases, or dial>etes.

In the so-called idiopathic iritis no cause is

found. The treatment consists in absolute rest
of the eye, with protection from light, the ap-
plication of moist, warm compresses, local
blood-letting, and dilatation of the pupil by the
instillation into the eye of a weak solution of
sulphate of atropine, with the view of preventing
adhesion of the iris, or of breaking, or. at all

events, of stretching and elongating any adhesive
bands that may l)e formed ; and thus of prevent-
ing any impairment of the movements of the iris,

and any irregularity of the pupil after the
inflammation shall have abated. When this is

done the result must be carefully watched by
the physician. Constitutional treatment must
be directed to the cause of the innammation.
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especially in cases of syphilitic origin. See Eye,
DlSE.\SES OF THE.

IRKUTSK, erko<>tsk'. A governor-general-
ship ami a government of Eastern Siberia. The
former comprises the governments of Irkutsk
and Venisoisk (q.v. ), and the Territory of
Yakutsk (q.v.), with a total area of nearly
2.800,000 square miles, and a population in 18'/"

of 1,328,150 (Map: Asia, K 3). The Government
of Irkutsk is bounded by the Territory of Yakutsk
on the north, the territories of Yakutsk and
Trans-Baik.ilia on the east, the Chinese Empire
on the south, and the Siberian Government of

Yeniseisk on the west. Area, nearly 280,000
square miles. Its surface is generally mountain-
ous. The Sayan Mountains run along the south-
ern boundary: the Baikal ilountains along the
western shore of Lake Baikal. The chief rivers are
the Lena, which rises in the Baikal Mountains,
and the Angara, with its numerous mountain
tributaries. Irkutsk takes in a large portion
of Lake Baikal. The mountains of Irkutsk are
rich in minerals, containing deposits of iron,

coal, grapliitc, and salt. The climate is raw
and severe, the annual average temperature at
the capital being about 32°. Only an insig-

nificant portion of the cultivable land has been
cleared, by far the larger part of the country
being covered with forests, filled with fur-bearing
animals. The land wherever cultivated is fertile

and yields ample crops of rye, wheat, oats, barley,
buckwheat, and potatoes. The raising of domestic
animals is confined mostly to the natives. The
manufacturing as well as the mining industries
are as yet only slightly developed, the former
being concentrated mostly in the town of Irkutsk.
The population (.500,500 in 1897) consists mostly
of Russians, Buriats, Tunguses, and Jews. Capi-
tal, Irkutsk (q.v.).

IRKUTSK. The capital of the Governor-Gen-
eralsliip and of the Government of Irkutsk, and
the finest city of Siberia, situated at the con-
fluence of the Irkut with the Angara, 40 miles
north of the southern extremity of Lake Baikal
and 3385 miles by rail from Moscow (Map:
Asia. K 3). It was almost entirely rebuilt after

the destructive fire of 1879, and is now a hand-
some, well laid out city, with well-paved, wide
streets, and all the essential features of a modem
city. The climate is healthful, owing to the high
altitude of the city: the winters, however, are se-

vere. There are in Irkutsk a theatre, a library, a
museum, a meteorological station, and a branch
of the Imperial Geographical Society. The man-
ufactures arc unimportant, and go mostly to sat-

isfy domestic demands. The commerce is of great
importance. Irkutsk being one of the chief centres
of the Russian tea trade, as well as one of the
principal stations on the Trans-Siberian Railway.
Population, in 1897, 51,400, including 4500
exiles. Irkutsk was founded by Cossacks in

ICiS, created a town in 1080, and soon became
the centre of the Russo-Chinese tea trade.

IRMINUS (.\S.. exalted). The divine ances-
tor of tile licrmanic Hermiones, probably identi-

cal with Tiw or Tyr. The Saxons erected in his

honor great tree-trunks, the so-called IrminsOli,
e.g. at Scheidungen. after the defeat of the
Thuringians. and at Eresburg, Westphalia. The
latter, which was looked upon as the national
shrine, was destroyed bv Charles the Great in

IRON.

IRNERIUS, er-ne'ri-us, or GUARNE'RIUS
(C.1050-C.1130). An eminent Italian jurist,
founder of the so-called School of Glossators.
He was bom at Bologna. When quite young he
taught in his native city dialectics and rhetoric,
but soon devoted himself entirely to the study
of the Justinian Code, probably in Rome, where
he also seems to have lectured on law. In or
about 1084 he returned to Bologna, and there
established a new law school. His most impor-
tant work is the Summa Codicis (first ed. by
Eitting, 1894), formerly attributed to Placentin.
Consult Fitting, Die Anfange dcr Ilechtsschule
in Bologna (1888).

IRON (AS, iren, isern, Goth, cisam, OHG.
tsarn, isan, Ger. Eisen, from Olr. iani, Welsh
haiarn. Corn, hoern, Bret, hoiarn, iron: possibly
connected ultimately with Lat. ws, Goth, aiz,
OHG. ir, Ger. Erz. bronze, AS. fir, Eng. ore. Skt.
ai^as, metal). The most abundant and useful of
the metals. Unlike many of the common metals,
iron is found only rarely in the native state, its

occurrence being limited" to meteorites which fall
upon the earth from extra-terrestrial regions.
Combined with oxygen and other elements, how-
ever, it is widely distributed as a constituent of
rocks, and forms extensive deposits in many
parts of the world.
Early History. Articles of stone, bronze, and

iron have been found together on the site of the
Swiss lake dwellings, but the most ancient speci-
mens of iron at present known come from Egyp-
tian and Assyrian ruins. There is in the British
Museum a piece of iron taken from the Pyramid
of Gizeh, which is believed to date from about B.C.
4000, and also an axe-head of Egj-ptian manu-
facture dating from B.C. 1370. Though the earli-
est pieces of iron now known came from Egypt,
it is thought that probably the Assyrians were
the first to use the metal freely in the manu-
facture of tools, weapons, and ornaments. Nu-
merous samples of iron implements dating from
B.C. 800, and including the fragment of a saw
44 inches long, were obt,Tined from the ruins of
Ximrud. In India, the famous iron pillar at
Kutub, near Delhi, standing 22 feet above ground
and weighing about 6 tons, dates from B.C. 400.
It was made by welding disks of metal together,
indicating a remarkable degree of skill on the
part of those early iron-workers.
The Greeks were familiar with the uses of iron

at least six hundred years before the Christian
Era, although the metal was very scarce. It was
not until the Roman Empire was fairly estab-
lished that the use of iron became general over
civilized Europe. The Romans made both
v.rought iron and steel, using the latter metal
for swords and other edged implements. The
.nncient Britons, at the time of the invasion of
Britain by Julius Ca>sar, B.C. 55, were found to
use swords, spears, hooks, and scj-thes of iron,

indicating a familiarity with the metal for a
considerable period previous. During the Roman
occupation iron manvifacture was vigorously de-

veloped, and in the succeeding Saxon age it

seems also to have flourished. After the Xorman
Conquest little attention was paid to iron manu-
facture in England. In Germany, however, the
art flovirishcd vigorously, iron implements being
exported to other countries in considerable quan-
tities. Until about the middle of the fourteenth
century all iron was produced by the direct pro-
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cess, tlie product being wrought iron or steel, as

the case might be, according to the details of the

process. About l.'iSO. however, cast iron l)cgan to

be made in tJermany, and the beginning of tlic

modern process of iron and steel manufacture
was inaugurated.
The succeeding history of iron and steel manu-

facture will be continued in the article following

under Cast Iron, Wrought Iron, and Steel.

Iron (symbol, Fe: atomic weight. 50), in the

chemically pure state, is a silver-white metal
that crystallizes in the isometric system. Its

specific gravitv is 7.84. and its melting-point

lietwecn UOn°" and 1.500' C. (i.-JOO' and 27(10°

¥.). It is the most tenacious of all the ductile

metals, and it may be rolled into sheets so thin

that the weight of a sheet of given size will be

less than the weight of a sheet of i)aper of the

same size. The magnetic properties are well

known. Pure iron may be prcpaied by the pro-

longed action of a weak current of electricity

on a solution containing pure ferrous sulphate

and sal ammoniac or sulphate of magiu-sium,

and heating the precipitatcil metal with a view
of freeing it from 'occluded' hyilrogcn and di-

minishing its brittleness. .\nother method of

obtaining chemically pure iron consists in pre-

paring pure ferric hydroxide by adding am-
monia to the solution of some pure iron salt,

and then heating the hydroxide in a stream
of hydrogen gas. Iron and platinum are

the only metals that may be soldered to-

gether immediately, i.e. without tlic use of any
soldering material. With mercury iron refuses

to combine directly, the iron amalgam that has
been used for electrical machines being made by
a somewhat complicated process with the aid of

the amalgam of sodium. When immersed in

fuming nitric acid, iron becomes coated with
insoluble oxide, and as it then refuses to dis-

solve in acids (unless the coating be removed),
it is said to be in a passive state. Dry air

or o.xygen gas has no etTect on iron. The 'rust-

ing' of iron in ordinary atmospheric air is due
to the presence nf moisture: the fact that the
rust thus formed is invariably found to contain
ammimia woulil seem to indicate that iron reacts

chemically with the moisture of the air. combin-
ing with its oxygen and setting free its hydrogen,
which, in the nascent state, forms ammoni.a with
the nitrogen of the air. Rusting may accordingly

be prevented by covering iron with a waterproof
coating or some paint or varnish, or with a coat-

ing of some metal like lead, tin, copper, nickel, or

preferably zinc.

The Oxides of Iron. With o.xygen, iron

forms three distinct compounds: Ferrous oxide,

I"eO; ferric oxide. FcjO. ; and ferric anhydride,
I'eO, or Fe,0„. When oxidized at high tempera-
tures, iron yields the substance FcjO, ; but this

is really a combination of ferrous and ferric

o.xides. Ferrous oxide, or rather ferrous hydroxide,

Fe(OH) ,. may be obtained by adding caustic soda
to a solution of green vitriol (ferrous sulphate).

It is a white compound reiidily absorbing oxygen
from the air. even if kept under water, and thus

changing into ferric oxide: the oxidation

causes its color to change gradually from
white to green, gray, and brown. It is but spar-

ingly soluble in water, the solution having an
alkaline reaction. If boiled with a solution of

caustic pota.sh. ferrous hydroxide attacks the
water of the solution, setting free its hydrogen and

combining with its oxygen to form ferric hydrox-
ide. Frnic oxide, in its aiihyilrous form, is tound
extensively as hematite. It is prepared arti-

ficially, by heating green vitriol, for use as an
oil paint for wood, being known as eolrothnr.

Ordinary rouge, which is ust-d for polishing glass

and metals, is artificial ferric oxide reduwd to a
fine powder. Ferric oxide may be obtained in

the fonn of crv'stals having a dark-violet color,

by heating green vitriol with common salt. If

strongly heated, ferric oxide loses its property of

readily dissolving in acids, and can then be dis-

solved only in strong acids ami only at a high
temperature. If heated to a white licat, it loses

part of its oxygen and becomes converted into

FCjO,, which exhibits marked magnetic proper-

ties. The hydrate of ferric oxide, as ordinarily

obtained by adding alkalies to solutions of ferric

salts, has the composition 2Fe;Oj..31I.O, and is

readily s()lid)le in acids. Another hydrate of fer-

ric oxide has the composition Fe.O,.IIjO, and,

like the anhydrous oxide, does not. if heated,

readily dis.solve in acids. By exactly neutral-

izing a solution of ferric chlnride with alkali,

and subjecting the resulting liquid tJ)a])roeess of

hydrolysis, pure ferric oxide may be obtjiincd in

aqueous solutions. But. like other colloidal so-

lutions (see Colloids), that of ferric oxide is

unst,able, and the oxide readily passes from the

soluble to the insoluble form. The hydrated
forms of the oxide may lie converted into the

ordinaiy anhydrous form by the application of a
moderate heat; at a certain |)oint of this process,

the substance suddenly liecoiues incandescent—

-

slKJwing that a peculiar molecular change is tak-

ing place in it—and after that it is found to

have lost its properly of readily dissolving in

acids. Tlie exact nature of the change is unknown.
Ferric anhydride is unknown in the free state.

It is the hypothetical anhydride of ferric acid.

H~FeO,. which is likewise unknown in the free

state, but certain of whose salts may I>e readily

prepared. Thus, potassium ferrate. K.FeO,, mar
lie obtained by heating small pieces of iron with
the chlorate of potassium. From the existence

of such .salts it is svident that, much unlike fer-

rous oxide, which is distinctly alkaline in re-

action, the peroxide of iron acts as >a feeble acid.

The tciulency of peroxidized iron to pass into

the stable ferric state is even greater than the

tendency of ferrous iron to pass into that state,

and hence the ferrates act as powerful oxidi7.ers,

readily burning such substances as oxalic acid,

readily changing manganous oxide into man-
ganese dioxide, etc.

The S.vlts ok Irox. Corresponding to ferrous

oxide and ferric oxide, respectively, are two
.series of iron salts, ferrous salts and ferric

salts.

The action of acids on metallic iron, in the
absence of oxidizing agents, causes the forma-

tion of ferrous salts, among which deserve men-
tion the sulphate, the sulphide, the chloride, and
the oxalate. Ferrous sulphate, known as green

vitriol, or iron vitriol, is the substance from
which the compounds of iron are generally pre-

pared. The sulphate itself is obtained as a by-

product in cert,ain industrial processes, and may
be prepared by the action of sulphuric acid on

metallic iron. In its ordinary, hydrated form

its composition corresponds to the formula
FeSO,7H.O. It has a greenish color that is

scarcely perceptible when the salt is dissolved in
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•water; the solution readily takes up oxygen,
v. liieh causes the formation of ferric sulphate,

and lience must be kept in sealed vessels out of

contact with air, if it is to be preserved un-

changed. Ferrous sulphate is used for a variety

of purposes in the arts; it is employed in makinj^

fuming sulphuric acid, in d^veing, as a disin-

fectant, in making colcothar and rouge, etc.

Ferrous sulphide, FeS, which has been found in

many meteoric stones, may bo made b_v heating

iron filings with flowers of sulphur. It is large-

ly used in chemical laboratories for the prepara-

tion of sulphureted hydrogen, which it yields

on coming into contact with dilute sulphuric or

hydrochloric acid. Ferrous chloride, or rather

its hydrated form, FeCL.4H.O, may be prepared

by the action of hydrochloric acid on metallic

iron. The crystalline anhydrous chloride,

FeCli, may be prepared by the action of gaseous

hydrochloric acid on red-hot iron. Ferrous ox-

alate, which is a powerful reducing agent, is used

as a developer in photography, potassium-ferrous
oxalate being used for the same purpose. An-
other important compound containing iron in

the ferrous state is the well-known potassium
ferrocyanide, or yellow prussiate of potash, which
n-iay be found described under HTDBOFEBB0CTA^'IC
Acid.
Among the ferric salts descr\-e mention the

chloride, the sulphide, the nitrate, and the phos-

phate. Ferric chloride, FcoClo, is a volatile and
extremely hygroscopic salt prepared by the ac-

tion of chlorine upon red-hot metallic iron. Its

solutions in water have a brown color which
may possibly be due not to the ferric chloride

itself, but to the formation of basic chlorides of

iron, which are eventually precipitated out of

solutions of ferric salts. Commercial ferric

chloride contains a considerable percentage of

water, and hence contains basic chlorides, prob-

ably some free ferric hydroxide, etc. It is pre-

pared by dissolving ordinary ferric hydro.xide

in hydrochloric acid. Ferric sulphide, FeS;, oc-

curs in nature abundantly as iron pyrite; it is

used for the preparation of sulphurous anhydride
in manufacturing sulphuric acid and in bleach-

ing. Ferric nitrate, FejCNOjls, is obtained by
dissolving metallic iron in an excess of cold
nitric acid and allowing the solution to evaporate
in a vacuimi ; the er\stals thus obtained cor-

respond to the formula Fe.(N03),.9H;0, and melt
at 35° C. In aqueous solution, the nitrate gradu-
ally decomposes unless an excess of free nitric

acid is present. Ferric phosphate. FePO„ is

an insoluble white substance formed when acid

sodium phosphate is added to solutions of ferric

acetate. Another compound containing iron in

the ferric state, viz. potassium ferricyanide. may
be found described under Hydboferricvanic
Acid.
Medicinal Uses of Iron Compounds. Iron

itself and a number of its compoimds are used
in medicine in the form of various preparations;
in the stomach all such compoimds are con-

verted into ferric chloride, and to a small ex-

tfnt into ferrous chloride. One of the best medi-
cinal compounds of iron is ferric chloride, the

evil eft'ects of whose strongly acid properties
may be avoided by the addition of bicarbonate
of sodium. Another way to avoid the undesir-
able effects of acid compounds of iron is to ad-
minister them in the form of coated pills which
may pass through the stomach unchanged, the

acidity being then neutralized in the alkaline
juices of the intestine. The constipating effect

of iron compounds is well known, but is gen-
erally somewhat exaggerated; tliis effect may be
readily avoided by the use of suitable purgatives.
To avoid indigestion, iron compounds should not
be taken shortly before or after meals. In the
mouth, iron salts may (if acid) attack the
enamel of the teeth, and by combining witli sul-

phur (from food or the tartar of the teeth)
form a black deposit of ferrous sulphide on the
teeth and the tongue. For these reasons iron

preparations are usually administered through
a glass tube, and the mouth is to be carefully
rinsed immediately after taking the dose.

Besides constituting the best-known local

astringents for external application, iron salts

are extensively used as a remed}- for many forms
of ana-mia and the conditions caused bj- them,
the best results being obtained by the use of
ferrous sulphate and ferric chloride (the latter
together with some glycerin). Iron salts have
also been given with success in diphtheria, ton-
silitis, and other forms of sore throat, as well as
in erysipelas. In ana'mia they have the effect

of restoring the number of corpuscles and the
normal amount of haemoglobin in the blood.
The fact that this takes place appears very re-

markable in the light of a great deal of evidence
which tends to show that no iron is actually
absorbed into the system. We have seen above
that in the stomach all iron salts are trans-
formed into ferric chloride. On reaching the
intestine the chloride is transformed into ferric

hydroxide, and subsequently the latter is in turn
transformed into the black sulphide and tannate
of iron, which are voided with the faeces.

All of the iron taken is thus voided, and none
passes into the urine. On the other hand, when
injected into the blood, even in very moderate
quantities, iron salts produce symptoms of poi-

soning. The question therefore arises: In what
manner do iron salts act in relieving amemia?
Definitely this question has not yet l)een an-

swered. According to a theory advanced by
Bunge, the iron normally present in the blood
enters it in the form of complex organic iron

compounds that are contained in food. That
iron in some fonn or other necessarily enters

the blood is evident, if we remember that the
amount of iron in the body of a child increases

with age. Now, according to Bunge. the alkaline

sulphides that may be present in the intestines

are capable of depriving the iron compounds of

food of their iron, the resulting sulphide being

of course incapable of absorption. But if suffi-

cient quantities of iron are taken internally, the

alkaline sulphides are decomposed and the or-

ganic iron of the food becomes available. The
amount.s of iron required depend of course upon
the amount of alkaline sulphides in the intes-

tines, and this is why it may be found necessary

to administer as much as 18 grains a day to an
ana'mic woman whose body, in a normal state,

contains altogether about 30 grains. A strong

argument in favor of Bunge's theory of the in-

direct action of iron is found in the fact that

manganese, copper, and certain other siibstance.s

not at all present in the blond are almost as
efficient as iron in curing ana-mia.

Ferric chloride, the most important medicinal
salt of iron, is usually administered in the form
of its tincture, which contains about 3.25 per
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cent, of iron, corresponding to about 9.5 per

cent, of aiiliydrous ferric chloride. The tincture

is prepared by making up 260 parts of the olU-

cial aqueou.s solution of feriic chloride to 1000

parts with alcohol. Ferric hydroxide wilh mag-
nesia i.< known as 'arsenic antidote,' being an
etlective remedy for poisoning with arsenic.

The antidote nu'iy be best prepared by gradually

adding 10 part.s of magnesia in water to 50

parts of ferric hydroxide in water, and shaking

the mixture vigorously. It should be prepared

imniediatily before using, and should be given

repeatedly in large doses. Iron salts should

never l>e given together with any preparation

containing tannic or gallic acid.

1K0.\ ORES.

The minerals which arc commercially impor-

tant as sources of iron may be grouped in the

following classes: (1) Mafiiictile.—This class

includes ores in which the iron occurs as mag-
netic oxide (Fe,iO, ) ; they contain when pure

72.40 per cent, of iron. (2) Uematite.—All va-

rieties that are sesquioxides (KcjOj), with 70

per cent, of iron. They are variously know'n as

red, blue, and specular hematites, also as

micaceous and fossil ores, according to their

color and physical structure. (.3) Limunite.—
The hydra tcii oxides (2FeA3H:C)). including

bog ores, pipe ores, etc., with 50.89 per cent,

of metal. Hrown hematite is a synonymous
term for limoiiite. (4) Siderilc.—Ores contain-

ing carbon dioxide and represented by the type

formula (FeCOj), with 48.27 per cent, of iron.

Spathic ore is another name for siderite, while

claj- ironstone is a term applied to the varie-

ties containing much clay and having a concre-

tionary structure. When the ore contains bi-

tuminous matter in addition to clay it is called

blackbnnd.
Pyrites (FcS,) and franklinite, an oxide of

iron, manganese, and zinc, are utilized to a very

small extent. Pyrites is first roasted for the

recovery of sul])hur in sulphuric acid manufac-
ture, and the clinker is then smelted. Franklin-

ite is employed in the production of spiegel-

eisen. after extracting the zinc by roasting.

CoMPO.siTiox. The ores of iron always con-

tain more or less foreign matter, and only ap-

proximate the metallic content required by the

chemical iormuhr; the discrepancy commonly
amounts to 10 per cent, or more. As the costs

of handling and treatment per ton of iron are

indirectly proportional to the purity of the ores,

the higher grades arc naturally in most demand.
In the I'nited ."states mining is confined practi-

callv to the hematite, limonite, and magnetite
deposits, which on the average carry from .50 to

60 per cent, of iron, while elsewhere ores may
be worked that run as low as 30 per cent. The
nature of the impurities is of great importance
in determining the value of ores. The common
impurities are those which enter largely into the

composition of (he rocks surrounding the de-

posits. The}- are silica (SiO,) . alumina (Al.O,),

lime (CaO),. magnesia (MgO), water (11,0),

and carbon dioxi<le (CD,). Water and carbon

dioxide are objectionable only as they replace

the iron, while the others exert an influence

upon the fluxing properties of the ore and the

course of smelting operations. Of greater im-

portance, however, are the small quantities of

phosphorus, sulphur, and titanium, these im-

purities being almost wholly obnoxious in their

dfect. Phosphorus gives a, lluid pig iron thai-

can be converted into steel only by emidoying
special methods of treatment. As a large part
111 the iron produced is now converted into steel

by the acid Ucssemer process, which docs not
eliminate phosphorus, ores adapted to this treat-

ment lind a ready market at good prices.

For such ores the outside limit of phosphorus
relative to the iron is yj,',^; that is, an ore carry-

ing (iO per cent, of iron is not of Ucssemer
grade unless the phosphorous content falls below
0.00 jjcr cent. In the Lniled .States common
piactice fi.xcs a still lower limit for phosphorus.
Resovrces of the Uniiei) .Sr.\TES. The rela-

tive importance of the dilTerent iron ores mined
in the United States is shown by the following

percentages of the total output for 1901; Hema-
tite, 83.1; limonite, 10.4; magnetite, 0.3; si-

derite, 0.2 per cent. Hematite thus contributes

more than four-liflhs of the total i)roduction.

A large part of this ore comes from the Lake
Superior region, where immense deposits havo
been found in metamorphosed PrcCambrian
'rocks. Five productive belts, or 'ranges,' as

they are commonly called, are known. The Mar-
quette range, ojicned in 1850, is situated in

jlichigan. east of the Keweenaw Peninsula. The
>Ienoniincc Range, first developed in 1877, lies

on the border of Wisconsin and the upper penin-

sula of Alichigan; it is succeeded farther west-

ward by the tiogebic Range, which was opened

in 1884. The Vermilion and ]\Iesabi ranges are

situated northwest of Lake Superior, in .Minne-

sota; they were first exploited in 1SS4. The de-

posits are found near the surface, and operations

are conducted on a large scale. In some cases

the ore is excavated, after removing the over-

burden, by steam shovels, which deposit it di-

rectly in the cars. A single mine in Minnesota
has produced 1.081.000 long tons of ore in a
year, or more than the annual output of the en-

tire country prior to 18.54. The total production

of the Lake Sujierior mines up to and including

1901 was 192.008.000 long tons. The bulk of the

ore is forwarded by rail to ports on Lakes Su-

perior and ]\lichigan. and thence shipped by

boat to Chicago and Lake Erie ports, a large

proportion being destined for the manufacturing
centres of western Pennsylvania. A great ship-

ping industry is engaged in the transport of

Lake Superior ores, and it is largely owing to

this fact that the tonnage of vessels passing

through the Sault Sainte Marie Canal each year

exceeds the annual commerce of the Suez Canal.

Hematite ores are also mined in many of the

.Appalachian and Rocky Jlountain States. The
Clinton formation of the Silurian, which out-

crops along the western slopes of the Appalachi-

ans from New York to Alabama, contains valu-

able deposits interstratified with shales and
limestones. Some ore is obtained at Clinton,

X. Y., and near Chattanooga. Tenn. ; but the

most productive beds are in the Birmingham
district of .Mabama.
The limonite or bog ores are widely dis-

tributed, although, owing to their low iron con-

tent, they are worked extensively in only a few

regions. Virginia. Alabama. Tennessee, and
Colorado produce the largest quantities of limon-

ite. ^fagnetite occurs in the .Adirondacks, the

New Jersey Highlands, near Cornwall. Pa., and
in many of the Western States. Siderite is asso-
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ciated with the coal measures of Ohio and Penn-
Evlvania.

The total production of iron ores in the United
States in 1901, according to the Mineral lie-

sources, was 28,887,479 long tons. This output
vas distributed among the leading States as fol-

lows: Minnesota, 11,109,5.37 tons; Michigan,

9.054,007 tons; Alabama, 2,801,732 tons; and
Pennsylvania, 1,040,084 tons. The imports for

the same year were 960,950 tons, more than one-

half of which came from Cuba.
Foreign Couxtbies. The iron ores of Great

Britain include siderite, limonite, nnd hematite.

The Cleveland district is the most important,

and produces siderite averaging 30 to 40 per

cent, in iron from deposits in the coal measures.

Limonite is mined in Lincolnshire, Xorthamp-
tonshirc, and Leicestershire, and iiematite in

Lancashire and Cumberland. As tlie domestic

supply of ore is insuificient, large quantities are

imported from Spain, Sweden, Greece, and other

countries. Germany has iron-mines in Alsace-

Lorraine, Westphalia, and Hesse-Xassau, and the

Grand Duchy of Luxemburg is noted for its iron.

The ores are mostly limonites and hematites,

and carry from 30 to 50 per cent, of iron.

France, Spain, Sweden, Austria-Hungary, and
Russia complete the list of the important pro-

ducers. Canada has given much attention in

recent years to the development of her iron in-

dustry, with results that promise well for the

future. Large blast-furnaces and steel-works

were completed in 1901. which utilize hematite

r.nd magnetite ores from Newfoundland, Xova
Scotia, and Ontario.

IRON, Ralph. The pseudonym of Olive

Rchreincr (q.v.).

IKON AND STEEL, Metalhrgy of. In

some cases tlie ores of iron can at once be treated

in the blast-furnace without preparation of any
kind. In all cases the preliminary treatment must
be simple and cheap, in order to be commercially
practicable. The common methods of preparing

iron ore for the blast-furnace are the following:

Sorting and sizing consists in roughly separat-

ing the ore from the barren rock and other frag-

mentary impurities, and then grading it into

lumps of similar size to promote regularity in

smelting. Washing consists in removing clay

and other earthy matter from the ore by means
of water; both hand washing and mechanical

washers are employed. Magnetic concentration

consists in passing naturally fine ores, or ores

made fine by crushing, through so-called sepa-

rators, in which the ore is drawn from the non-

ferrous gangue by means of magnetized drimis or

other mechanism. Weathering consists in stack-

ing the ore in heaps to remove shale and sulphur,

which crumble or wash away under the action of

the elements. Calcination consists in treating

the ores to drive off volatile matters, usually

water, carbon dioxide, sulphur, and carbonaceous

matter, or to oxidize the ore. Calcination may
be accomplished by washing the ore in open

heaps or by heating it in calcining kilns. Some-
times a combination of two or more of the meth-

ods of preparation previously described is em-
ploved.
Cast Iron. As stated under Ibox. cast iron

was first produced in Germany. Previous to

about 1350 tlie highest temperatures obtainable in

tiie blast-furnace liad been barely sufficient to pro-

duce a pasty bloom of iron which then had to be
haumiered to remove the cinder and forged into

bliape. During the early part of the fourteenth

century, however, German iron-makers, in their

endeavors to reduce the cost of manufacture,
began to build blast-furnaces of gradually in-

creasing size, from which, by allowing the metal
to remain longer in contact with the fuel, iron

was obtained in a molten condition capable of

being readily cast

into any desired

shape. At once the

founding of iron

became an impor-
tant art. It was
not long, however,
before the fact was
established that by
further treatment
the cast iron would
be transformed in-

to wrought iron.

To-day the produc-

tion of cast iron in

the blast-furnace is

the first step in

the manufacture of

iron and steel.

With the discov-

ery of cast iron

and the introduc-

tion of its manu-
facture into Eng-
land, the British

iron trade, which
had lain dormant,
began to revive,

and at the end of

the sixteenth cen-

tury it had as-

sumed very con-

siderable propor-

tions. At first

charcoal was the

fuel used in the
blast-furnace, and
this fact resulted

in such depletion

of the timber-sup-

ply that several

acts of Parliament
were passed be-

tween 1558 and
1584 restricting the

number and posi-

tion of iron-works and prohibiting the construc-

tion of new works in certain districts. A de-

cline in iron manufacture was the natural result.

Xaturally, also, attention was turned to the

possibility "of some substitute for charcoal. This

was discovered about 1619 by Dud Dudley, who
produced coke from pit coal, and successfully

used it for smelting iron in the blast-furnace.

The substitute did not gain favor, for various

reasons, which it is needless to mention further

than to say that they were not lack of success in

the use of coke.

During all of the seventeenth century charcoal

remained the almost universal fuel for blast-

furnaces. These furnaces were small and widely

scattered : they had a capacity of about 20 tons

of cast iron per week each, were built of mason-

FIS. 1. VERTICAL BECTIOS OF A
BLA8T-FCBNACE.
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ry, and the blast was supplied by bellows oper-

ated by water-power. In 1713 Abraham Darby,
of Coalbrook Dale, in Shrojishire, revived the

use of coke fuel for blastfurnaces, and after

mueh labor sueeeeded about 1740 in making a
success of it. The use of coke now si)read rap-

idly; and this, with the development of tile steam-
engine for blowing purposes and for supplying
power to mills and forges, gave an enormous
impetus to iron manufacture.
Xo further improvement in blast-furnace prac-

tice occurred until 1828, when .1. H. Ncilson, an
Englishman, brought forward a proposition to

heat the air for the blast. The greatly increased

output which resulted from the use of the hot
blast set on foot a series of improvements in

blastfurnace construction. These improvements
took the form of increased dimensions and ca-

pacity of the furnace and of the use of an in-

creased number of tujercs; the stove for heat-

ing the blast air was improved, more ellicient

and powerful blowing engines were employed,
apparatus for hoisting the ores, llu.xes, and fuel,

and for charging them into the furnace were
introduced, and a great variety of minor im-
provements were made. Until 1880 British fur-

naces led the world in size and output ; but
about this time American iron-makers began to
take the lead in these respects, and have main-
tained it ever since. A few figures selected at
random will show the progress of growth in

blast-furnace dimensions, capacity, and output:
18.55 to 18(il, height 30 feet, capacity 2000 cubic

feet, output 200 tons weekly; 1882 to 1885,

height 70 feet, capacity 8200 cubic feet, output
800 tons weekly; 1892 to 1895, height 90 feet,

capacity 18,200 cubic feet, output 2500 tons
weekly"; 1900. height 100 feet, capacity 24,000
cubic feet, output (iOO tons ever>' 24 hours. At
this point it may be noted that the first iron-

furnace in America was a bloomery erected in

Virginia in 1(!19, and the first blast-furnac-e

with a forced blast was built about 1714 in the

same State. Shortly after the Revolutionary
War numbers of charcoal-furnaces were working.
From this time on the growth of iron and steel

manufacture in America was rapid, until in

1890 the United States took first place among
the iron-working nations of the world.

The internal sha|)e and general construction
of a modern .-Vmerican blast-furnace are shown
by Fig. 1. As will be seen, the .structure re-

sembles in shape the common glass lamp-chim-
ney. The cylindrical portion at the bottom is

called the hearth, the bellying portion ne.\t

above is the boshes, and the conical portion above
forms the stack. The general construction is a
masonry lining within a steel shell. To keep
the hearth cool it is surrounded by a water-
jacket. Air is supplied by tuyeres drawing from
a circular blast-main. At the top there is a
funnelshafied charging hopper closed by a coni-

cal door an<l suitable exits for the furnace gases.

These gases pass down through metal pipes to the
stoves for heating the blast. Blast pressure is

supplied by blowing engines which draw in cold

air and discharge it through the hot-blast stove,

whence it passes into the blast-mains and then
through the tuyeres into the furnace. The fur-

nace is charged by means of a car carrying a
suspended skip, which is hauled up an incline

to the top of the fiimace and then discharged

into the charging hopper. While the foregoing

description applies to a particular furnace, it

will serve in a general way for all blast-fur-

naces.

In operation a blast-furnace is charged at the
top with approximately alternate layers of ore,

limestone, and fuel, usually coke. At the bot-

tom of the furnace is introduced a current of

hot air through the tuyeres. The materials in-

troduced into the furnace, therefore, form two
currents moving in op|)osite directions, one cur-

rent being composed of hot gases and the other
of solid substances. The chemical reactions

which take place between these two currents re-

sult in the production of molten iron, molten
slag, and gas.es. These reactions are of very
complex nature, and can only be indicated in a
general way. When the highly heated blast

enters the furnace the carbon of the fuel burns
with the oxygen of the air to form carbon di-

oxide; this, at the high temperature prevailing

in the hearth, is almost immediately dissociated,

and the liberated oxygen combines with more
carbon to produce carbon monoxide. Carbon
luono.xide, being a powerful reducing agent, takes
o.xygen from the ore to produce carbon dioxide.

\\ hen the iron ore is charged into the furnace it

at first suffers no chemical change, but gradually
absorbs heat \intil at a temperature of about
200° C. it begins slowly to lose oxygen. As the
temjx^rf.ture rises and the materials descend in

the furnace the reduction becomes more rapid
until at C00° C. it is very rapid. At this tem-
perature also the limestone decomposes, forming
quicklime and liberating carbon dioxide, part
of which takes up carbon from the fuel-i)roducing

carbon monoxide. When the charge has passed
through about 30 feet of the stack it has been
deoxidized, and consists of lumps of spongy iron,

side by side with pieces of coke and quicklime.

The descent of the charge continues for 30 or
40 feet without much change, until a tempera-
ture sulficicnt for the formation of slag has
been reached, when the silica and other bases

combine with the lime to produce slag. The
charge then melts and runs down into the

hearth, and collects below the level of the tuyeres

in two layers, one of molten iron at the bottom
and the other of molten slag on top.

The next step is to tap the furnace and draw
off, first the molten slag, and then the molten
metal. Generally the slag is run to waste, but
sometimes it is preserved and submitted to

treatment which permits its utilization. .Some

of these uses arc road metal, railway ballast,

slag bricks, slag wool, and hydraulic cement.

Bricks are made by casting the molten slag in

molds. To produce slag wool the molten slag

is blown by a jet of steam, which produces small

globules, to each of which is attached a long

thin filament. (For the utilization of slag in

cement-making, sec Cemen'T.) Slag, whatever
use may be made of it, is only an incidental

product; the essential thing is to secure the

molten iron in suitable form for use. To do
this the molten iron is run into molds, which
produce east ingot.s or bars called pigs.

Formerly the casting was performed entirely

in sand molds formed in the easting floor; but
at present the largest and best equipped blast-

furnace plants employ easting machines. In
easting in sand molds, these molds of trough
shape are formed thickly over the easting floor;

the iron from the furnace flows into a large
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main channel, thence into side channels, and
thence into the individual molds, until a part
or all of them are filled with molten metal.

This is allowed to solidify, and then the pigs

are removed and the molds prepared for another
set of pigs. In pig-casting machines two endless

chains carry a series of pressed-steel molds,

which travel at slow speed past a trough ter-

minating in two mouths. Tlie molten iron from
the furnace is tapped into a ladle, which is car-

ried by a ladle-car into position to discharge

into the double-mouthed trough. As each mold
passes it is filled with molten iron. The end-

less chain of molds as it moves along descends

under a tank of water, where the molten metal

cools and hardens. The cooling is continued by
sprays of water as the molds ascend from the

water and move on toward the tail sheaves,

where the pigs are discharged onto cars. The
casting machine of one of the most recent Ameri-
can blast-furnace plants has a chain travel of

20 feet per minute, the molds are spaced 1 foot

apart on the chains, and the machine delivers

20 ))igs per minute averaging in weiglit 110

pounds each.

In the preceding description of the blast-fur-

nace process of producing cast iron the attempt
has been made to avoid confusion by subordinat-

ing the accessory details of furnace equipment
and operation to the main narrative. Some of

tliese matters deserve further mention. The
essential accessories to the blast-furnace in

the nature of a working plant are the blowing
engine, the hot-blast stove, and the material

hoist. The older and less-used form of blowing
engine is the beam engine, the steam-cylinder

lieing connected to one end of the beam, and the

air or blowing cylinder to the other. The pres-

ent form of blowing engine is either a vertical

or a horizontal direct-acting engine, the foniier

being the more common type. Very often the

steam end of the engine is compound. Until

very recently steam blowing engines have been

used almost exclusively, but in Europe consider-

able progress has been made within the last few
years in the adoption of gas-engines (q.v. ) oper-

ated by blast-furnace gas. In America a sepa-

rate engine is generally provided for each fur-

nace, but in Europe one engine commonly sup-

plies air to two or more furnaces. The blast

pressure provided by blowing engines in actual

working varies from 5 pounds to 14 pounds per

square inch, American iron-makers favoring the

higher pressure.

The first form of hot-blast stoves were all

heated by solid fuel. About 1800 E. A. Cowper.
an Englishman, applied the regenerative method
of Siemens to heating the blast with waste fur-

nace gases. The Cowper stove, or modifications

of it, are now extensively used. Two stoves are

required for each furnace. Briefly described,

each stove consists of an outer shell of steel

plates lined with fire-brick to form a vertical

cylinder with a dome-shaped top. A circular

flue extends from the bottom to the top of the

stove, and the remainder of the space is filled

with special-shaped fire-bricks which form a

honeycombed or cellular filling. Hot gases from
the furnace are discharged into the bottom of

the vertical flue, where they meet the air-inlet

and combination takes place. The burning gases

pass up the flue and thence down through the

cellular filling to an outlet leading into the
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chimney. In passing through the cellular filling

the gases heat tlie brick to a red heat. When
this is accomplished the gases are shut oil by
means of suitable valves, and by opening other
valves the cold blast from the blowing engine
is passed through the stove in the direction oppo-
site to that taken by the heating gases, and
thence thiough the tuyeres into the furnace,
being highly heated in the passage. Meanwhile
the gases diverted from the first stove are being
passed through the second stove and are heating
it; that is, one stove is absorbing heat while the
other is heating the blast. Sometimes a third
.stove is supplied to be used in case of accident
to one of the others. The Whitwell stove is

another popular form. It is a cylindrical sheet-

steel, fire-brick lined structure like the Cowper
stove: but the interior construction consists of

a series of vertical fire-brick passages through
which the hot gases and blast-air pass alternate-
ly up and down, but in opposite directions. The
operation of the Whitwell stoves is similar to
that of the Cowper, one receiving heat from the
furnace gases while the other is heating the
blast. Several combinations and modifications
of the Cowper and Whitwell stoves are in use.

The material hoist is a necessary adjunct to
the modern blast-furnace, where hundreds of

tons of coke. ore. and limestone have to be
raised daily 100 feet or more to the charging
hopper. Tliese hoists are operated by hydraulic,
pneumatic, or steam power, and in general con-

sist of an elevator cage or corresponding appa-
ratus on which the material cars may be raised

and lowered. In the furnace illustrated the cars
are hauled up and down an inclined plane.

These hoists are arranged to work as nearly
automatically as possible. Among the other

appliances necessary to the operation of a mod-
ern blast-furnace are pumping engines for sup-
plying cool water to the hearth-jacket and to

the cooling rings and for other purposes; dust-

catchers for separating the dust from the fur-

nace ga.ses previous to their utilization in the
hot-blast stove, or for other purposes; the

tuyeres: apparatus for tapping the furnace;

ladles of various kinds, etc.

A few words may now be said regarding the
fuel and fluxes used in blast-furnace smelting.

-Vs has been said already, charcoal was the fuel

originally employed. At present but few char-

coal furnaces are in operation, but the iron pro-

duced from them is of the best quality, and is

uuich used for special purposes. Coke is the

fuel most extensively used, and its manufacture
is fully described in the article Coke. Next to

coke, coal is the most commonly used fuel. At-

tempts have been made in a few instances to

use gaseous fuel, bvit they have met with little

sticcess. The flux universally used in smelting

iron is limestone. The purpose and action of

this flux has been explained briefly in describing

the chemical reactions which take place in the

blast-furnace.

Propf.rtiks of C.\st Ibox. The product of the

blast-furnace, as already said, is cast iron. As
this is the preliminary form of practically all iron

for making both wrought iron and steel, its prop-

erties require a brief description. Cast iron

consists of metallic iron combined with at least

Po per cent, of carbon and smaller percentages

of silicon, sulphur, phosphorus, and manganese;

the elements other than metallic iron being about
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7 per cent, of tlie whole, though this percentage

may vary consideraljly. Cast iron melts at about
1200" C'.'anil when cold is hard and hritUc. It is

not malleable or ductile, and camiot l)e tempered.
Of the several elements named, carbon and sili-

con are of viilue in steel-making, which is the

chief purpose for which east iron is produced
at the present time; but sulphur and phosphorus
are generally highly objectionable. In using

the term cast iron here, the chemical nomencla-
ture has been retained. The foundrynian gener-

ally gives the name iiig iron to the direct prod-

uct of the blastfurnace, and the term cast iron

to the form which ])ig iron assumes after re-

melting. For commercial purposes pig iron is

graded into several classes, according to the ap-

pearance of the fracture. This is an unscientific

and unsatisfactory method of grading, but it is

the one almost always adopted. The diircrent

grades are given dilFercnt names, and these

iiames vary in character and signiticance in dif-

ferent countries. In the United fstates the more
common grades are: No. 1 Foundry, No. 2
Foundry, No. 3 Foundry, No. 1 Soft, No. 2 Soft,

Silver Gray, Gray Forge, Mottled, and White.
These grades vary in chemical com|H)silion. and
it is ueing urged by many prominent metal-
lurgists that chemical composition be substituted

for the appearance of the fracture in distinguish-

ing between diircrent grades of iron.

Wroloiit Iron. The iron maile by the an-

cients, and, indeed, by all peoples up to 1350,

when cast iron was first produced in the (ierman
blastfurnaces, was wrought iron, and it was
produced from the ore in a single operation.

Today wrought iron is nearly always obtained
by treating pig or cast iron made in the

blast-furnace, and the process is said to be 'in-

direct,' as compared with the 'direct' process of

the ancient.s. The direct process is still em-
ployed by all savage races who make iron, and
is also in use where the character of the ore,

the fuel, or other conditions make the adoption
of the blastfurnace impracticable. A few forms
of the direct process will be described here. The
ancients employed small hearths, the fuel used
being charcoal and the necessary draught being
obtained either by means of rude bellows or by
arranging the hearth at the top of a gully or
channel in such a manner as to take advantage
of the prevailing wind. Such hearths are now
used in Africa and some parts of India by the

natives. A modilication of the hearth process

onee e.vtensively used in Southeni Europe, hut
now extinct, was the Catalan process, the name
being derived from the Province of Catalonia, in

Spain, where the process was probably first em-
ployed. This process is chiefly notable because

of the form of water blo^ver used, which was
called a Irompe. See Rlowi.ng Machines.
A more important hearth process was the

Ameririin hlnnmcry process, much resembling
the Catalan process, but showing an advance in

the use of more modem blowing machines with
hot blast, and in the provision of means for cool-

ing the furnnee walls by water. The three proc-

esses described were hearth processes. A more
common form of the direct process consists in

the use of blast-furnaces. Tlieso furnaces are
insignificant in size, as compared with modern
cast-iron blast-furnaces: the smaller ones are
from 4t^. to fi feet in height, while the largest

seldom exceed 10 feet in height. These furnaces

are extensively used by the natives of India,
who produce an excellent quality of iron in

them. The two modern forms of the direct pnx;-

css are the retort process and the reverbcratory
furnace process. In the retort process, of which
there are several forms, the ore, reduced to a
line division, is placed in the heating chamlwr
with idiarcoal or other carbonaceous matter, and
is heated cither by the external fire or by means
of gaseous fuel, the pro(hicls of combination of

which are made to pass through the charge.
In the revcrberatory-furnace process fine ore ami
coke are reduced in a reverberator^' furnace by
gaseous fuel. In all of these processes thus far
mentioned the direct product of the furnace is a
spongv- mass of metallic iron and slag, which
has to be squeezed or hammered to remove the
bulk of the cinder.

The preceding brief review of the direct proc-
ess of producing wrought iron maj' l)e summed
up by saying that at present there is no direct

process known which is capable of competing
for a lengthened period ancl on a broad scale

with the indirect process. The manufacture of

wrought iron from cast iron by this pr(M>ess is

accomplished by purification. This further puri-

fication is always carried out by means of oxi-

dation, though the details of the process vary
according to whether the necessary oxygen is sup-
plie<l ihicily from the atmosphere or from other

materials added for the purpose, and also as

to whether the iron to be purified is heated in

a separate furniice or chamber from that in

which the fuel is burned, or in ilirect contact

with the fuel. The furnaces iised may be divid-

ed into two classes— (1) hearths and (2) rever-

heratory furnaces. In hearths the fuel is burned
in direct contact with the iron, and the chief

source of oxygen is the atmosphere: in the rever-

bcratory furnace the oxygen is obtained from
^])ecial oxidizini.' materials added for the pur-
pose, and the fuel is burned in a chamber .sepa-

rate from, but conununicating with, the cham-
ber in which the charge is placed. With this

outline of the methods of producing wrought
iron from cast iron, attention will be turned
to the process which is chiefiy employed.
The chief impurities to be removed from cast

iron to make it into wrought iron are silicon,

manganese, phosphorvis. and carbon. To remove
these b}- the puddling process, a special puddling
furnace is eiiiployeil. These furnaces are of

various forms, but the ordinary form is a single-

bedded reverbcratory furnace. Hriefly described,

such a furnace consists of a combination cham-
ber of oblong shape. At the front of this cham-
ber are the grate-bar, to the rear of which rises

a vertical wall, and back of this, at a higher

level than the grate-bars, is a shallow receptacle

for the charge. A common roof covers the two
chambers. This roof is horizontal over the grate-

b.ir-. but curves downward as it extends back-

ward until at the flue-entrance it descends below
the level of the charge. There are two doors at

the side, one for feeding the fire and the other

to give access to the charge. Structurally the
furnace consists of cast-iron plates and firebrick.

In operation the combustion of the fuel takes
place on the grate-bars, and the hot gases and
flames rise to the roof and are beaten back or

reverberated upon the charge as they move
towaril the flue. Generally two men work at

a furnace. The puddling process consists of four
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stages. Previous to describing these stages it

will be necessary to state brielly the manner of

preparing the furnace for work. The basin for

the charge is made of cast-iron plates. These
are covered witli a layer of o.Kidizing material
a few inclies deep, and the fire is then started

and urged until the heat is intense enough to

partly fuse this material and the fragments
cohere. The sides of the basin are banUed up
with similar material. Slag is then shoveled in,

and the pig iron to be treated is placed in this

couch of slag. The lining of the basin lasts for

many successive charges, with occasional repairs

as wear occurs.

The furnace having been charged, the door is

closed, and rendered as nearly .as possible air-

tight by banking with cinder. Heating is con-

tinued until the top of the pig iron is red hot,

when it is turned by opening the door, which
is afterwards closed until the iron melts, the

workmen stirring up the mass witli a rod at
intervals to hasten the process. This completes
the melting-down stage. One of the workmen
next introduces a hooked bar and vigorously

stirs the molten mass until its appearance to

his skilled eye indicates that the silicon has been

expelled. This completes the second or clearing

stage. The next process is to reduce the tem-
perature, and vigorously continue stirring until

the metal and cinder become thoroughly mingled,

part of the slag flows oflf, and the metallic iron

and residue of slag form a porous cake in the

melting basin. This completes the third stage,

known as the boil. The final stage is to break
up the porous cake, and form the separate parts

into balls by manipulating them with a bar.

These balls are taken from the furnace and ham-
mered or squeezed to press out the slag, when
the iron is ready to be manufactured. During
these various stages of the pud<lling process the

impurities of the cast iron (silicon, manganese,
phosphorus, and carbon) are removed. As pre-

viously stated, various forms of puddling furnace

are used, and other variations in apparatus and
methods employed : but the general process is al-

ways essentially as described.

The crude puddle ball which is drawn from the

furnace is composed of innumerable globules ot

nearly pure iron, the interstices between which
are filled with slag. IMuch of this slag is re-

moved in squeezing, and each subsequent working
removes a further quantity, but it is never all

removed. The piece of iron made in the first

rolling of the puddle ball is a rough, crude prod-

uct known as muck bar. To make merchant
iron several of these muck bars are bundled to-

gether into 'piles,' so as to give a bloom of

proper sectional area, and this after being heated

to a welding heat is rolled into the desired shape.

See RoLLING-lMll.l,.

Steel. As has been noted, steel was manu-
factured at a very early date in the history of

eiviliznticiii. Prior to 18.50. however, it was
prod\ued in comparatively small amounts, and
its use was restricted to the production of cut-

lery and tools. In 18.50 Henry l?essemer made
known the process for making steel in large

quantities which revohitionized the iron trade

of the world. This was followed In- the inven-

tions of Siemens, Martin, and Thomas, which
gave a further impetus to steel manufacture, and
widely extended the use of that material. At
present steel is made by the cementation proc-
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ess, by the crucible process, by the acid Bes-
semer process, by the basic Bessemer process, by
the acid open-hearth process, and by the basic
open-hearth proces.s. • In the following para-
graphs each of these processes will be described
in outline.

Cement steel is made by placing a bar of soft,

pure wrought iron in fine charcoal and expo.sing

it to yellow heat. liy a slow process called

cementation the carbon penetrates the metal at

the rate of about one-eighth inch every twenty-
four hours. The process of cementation is car-

ried on in large retorts wliich handle many tons
of bars at one time, so that it will always happen
tliat some parts of the furnace arrive at full heat
nmeh sooner than others, and remain longer at
that temperature. The consequence is that it is

necessary to break all the bars and grade the
pieces by fracture according to tlieir degree of

carburization. Steel made in this way is com-
monly known as blister steel. Its use is limited

by the fact that it always contains .seams or
pits of slag, which are present in the wrought
iron. To avoid this trouble cement steel may be

melted in a crucible out of contact with the air,

and, being thus free from the slag, can be cast

into ingots and hammered or rolled into any
desired shape. This double process is expen-

sive, and a cheaper and more common method
of making crucible steel is to place powdered
charcoal and crude bar iron in the crucible, the

iron absorbing the carbon very rapidly in the

molten state. This practice is almost universal

in America. Sometimes pig iron and wrought
iron are melted together, and in Sweden crucible

steel is produced from pig iron and iron ore.

Both blister steel and crucible steel belong to the

general class known as high-carbon steel. Such
steel can be made regularly in open-hearth fur-

naces; but so far this method, though cheaper,

has not replaced the older methods. Blister

and crucible steel are chiefiy used for high-class

edged tools, springs, etc.

Bessemer Process. The most common steel-

making process is the Bessemer process, which
may be subdivided into the acid Bessemer and
the basic Bessemer process. The apparatus used

is the same for both the acid and the basic proc-

ess, and the general process is the same up to a
certain point. The chemical reactions differ

substantially, however. Brielly described, the

Bessemer i)rocess consists in charging molten
pig iron into a vessel called a converter, forcing

a blast of air through it imtil the silicon, man-
ganese, and^carbon are burned out, and restoring

a definite portion of manganese and carbon by
adding a reearburizing material. This is the

proc'ess in skeleton; it divides itself for the pur-

pose of a detailed consideration into the follow-

ing divisions: Apparatus and mechanical ma-
nipulations and <lieniical reactions.

The central feature of the plant for making
Bessemer steel is the converter. Tliis is a pear-

shaped or I'liij-shaped vessel of steel, lined with a

refractory material. Fig. 2 shows a modern
.American Bessemer converter in cross-section.

The vessel is mounted on a horizontal axis,

consisting of two hollow gudgeons, through
which the air-blast enters the bottom of the con-

verter. .An automatic valve shuts off the air when
the converter is turned on its side, and admits it

when the converter is upright. The blast is fur-

nished by a blowing engine which keeps the

/
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pressure at from 25 pounds to 30 pounds per
square im-li. 'I'lie cuiiverler lining is about one

foot thick, and consists of a siliceous composi-

tion ur sl<inc in tlic uoid process, and of dolomite

or linicstoiic in the basic process. The converter

is so equipped that it can be rotated from a

vertical to a horizontal position and back in

either direction. In operation the molten pig

iron is charged into the converter when it lies

horizontal. When the molten metal is taken
directly from the blast-furnace it is usually
brought to the converter in ladles': but in case

the iron is melted in cupola furnaces these are

to placed that they discharge directly into the
converter. As soon as the charge has been run
into the converter it is turned into an upright
position, the operation automatically turning on
the blast. The blowing continues from seven to

twelve minutes, and then the converter is turned

FlO. 3. CROB8-8ECTIO.V OP BEaSEMEB STEEL CONTERTER.

upon its side and the recarburizing material in

molten form is added. The charge is then ready
for casting. This operation consists first in

chawing the contents of the converter into a
ladU', which is swung into position under the
nose of the converter by a crane, the converter
being tipped so as to empty. Sometimes the
molds are set in a row around the perimeter
of a circular pit. and the ladle is swung around
in a circle by the crane to fill one mold after

anotl»or : but more often, in American practice,

the molds are mounted on little platform cars
which are hauled past the ladle and filled one
at a time, the same cars taking the filled molds
to the rolling-mill, where they are stripped
from the ingots. Practically all the mechanical
operations, like the tilting of the converter and
ladles, are performed by power.
The chemical reactions which take place in

the converter diller aeeoi'ding to whether the
converter is acid- or basic- lined. In both cases
the object is to burn away the silicon and carbon
of the pig iron, and then to add carbon in the
proper proportions to make steel. The reason
for this seemingly inconsistent practice of first

burning away the carbon and then adding the
fame material is as follows: Pig iron contains
varying quantities of carbon, and to burn away
just enough would necessitate a difTerent length
of the blowing for each charge of iron, thus
introducing complications difficult to handle. It

was Bessemer's original plan to do this, how-
ever, and it delayed the general introduction of

the proces" imtil the remedy was found by
Mushct. This consisted in bumine out the im-

purities and then adding a definite amount of

carbon and nmnganese in the form of molten
spiegeleisen or ferromanganese.
When air is blown through molten pig iron in

a Bessemer converter, the first element allected

is the silicon, and when the silicon is eliminated
the carbon Itegins to burn and continues until

there is only about ()."> per cent. I'p to the point
where the carbon content has been reduced to

O.a per cent., the reactions of the acid and of tho
basic processes arc the same, but at this point
the similarity ceases, for here the acid process

ends, while the basic process begins its char-

acteristic work of eliminating tlie jdiosphorus

and sulphur. For practical purposes it may be
a.ssunied that neither the phosphorus nor sulphur
c<ntents of the original pig iron have altered

at the time that the carbon content lias reached
0..") per cent. From that time on the phosphorus
seizes the o.\ygen in the same way as the silicon

and carbon had done iH'fore. the phosphoric acid
immediately uniting with the lime which in the
basic process is added to the metal at the begin-

ning of the blow. The basic lining of the furnace
is employed so that the lime may do its work
without being affected by the lining material;
were an acid lining used the silica would com-
bino with the lime, thus rendering much of it

incapable of doing useful work on the metal.
The deearbonization. dephosphorization, etc.,

tfrected by the Mowing process require to be
supplemented by a further process before the
final product of the converter is steel. This
process is known as recarburization, and consists

in adding carbon and manganese to the molten
metal by the use of spiegeleisen or ferromanga-
nese ; tlie manganese promotes the removal of

the sulphur with the slag. The amount of these

materials to be added varies with the character
of steel it is required to produce, and also with
the process.

.\s has been stated, the process of steel-making
which has just been described was the invention
of Henry Bessemer, an Knglishman. It developed
from his efforts to produce a stronger metal than
cast iron for the manufacture of ordnance. In
1S54 James Nasm\-th hail patented a process
for oxidizing the impurities of molten cast iron

by introducing steam below the surface of the
metal. Bessemer substit\ited air for steam, and
patented the process in 1S.^">. In his first experi-

ments, Bes.semer devoted his attention to the
l)roduction of malleable iron, and such was his

success that in IS'iO he announced his work
to the public, At this time, however, the process
uus far from perfect. Bessemer soon discovered
that, while his process would remove silicon,

manganese, and carbon from cast iron, it would
not. when conducted in an acid-lined converter,

remove phosphorus and sulphur. After some
attempts to accomplish the removal of the last

two elements, which met with poor success. Bes-
semer was compelled to revert to the use of iron

so low in phosphorus and sulphur that it would
n!ake steel without any further diminution of

these elements. Thus arose a classification of

Bessemer pig, which still exists (see previous
section on Caxt Iron), and which means simply
pig iron so low in phosphorus and sulphur that
it may be -made into steel without removal of

these elements. The question of phosphorus
being thus satisfaetorilv settled. Bessemer was
confronted with the difficulty of so regiilating

the period of blowing that carbon should not be
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eliminated below the amount required in steel.

As stated, this problem was solved by burning

out practically all of the carbon and then adding
a definite amount in the form of a recarburizer.

In the same way, the necessary quantitj' of

manganese was supplied. The success of tha

Uessemcr process was not established commer-
cially until 1800; from that date it has grown
by leaps and bounds, until to-day it is perhaps

the most important of the stecl-mal<ing processes.

Bessemer reaped fame and wealth from his inven-

tion, of which it has been truly remarked that

it was of far more importance to the world than
all the gold of California and Australia.

The open-hearth process of steel-making con-

sists in making pig iron mixed with a greater

or less quantity of wrought iron, steel, or similar

iron products by exposure to the direct action of

flame in a regenerative gas-furnace, and convert-

ing the resultant bath into fluid steel. Like the

Bessemer process, the open-hearth process is

divided into an acid process and a basic process;

in the first the hearth is lined with sand and the

slag is siliceous, and in the second the hearth

is lined with a basic material and the slag is

basic. Like the Bessemer process, also, the con-

the hearth. From the hearth the hot gases pass

do«Ti through the brickwork of the second cham-
ber and serve to heat it, after which they escape

at the bottom into the smokestack flue. As soon

as the brickwork of the first chamber has become

cooled below a certain point, the current of

gases is reversed, so that they enter at the

bottom of the second chamber and pass out of

the bottom of the first chamber after being heated

and ignited by fhe hot brickwork through wliich

they have passed, and after passing over the

hearth giving up their waste heat to the brick-

work of the tirst chamber. By repetitions of tliis

process of reversing the current of gases, the

regenerative process is continuous, and a steady,

intense heat is maintained on the hearth.

The hearth is usually a fixed structure, as

shown by Fig. 3, but in some American works
it is so constructed that it can be tilted like a
Bessemer converter to receive its charge and to

discharge its molten contents. This form of

hearth is claimed to have several material ad-

vantages over the fixed hearth in case of opera-

tion and in producing steel from certain mate-

rials for certain special purposes. Whether fi.xcd

or tilting, the construction of the hearth consists

m^
Fig. 3. transtebse and losgitcdisal sections of open-hearth steel fubsace.

sideration of the open-hearth process may bo

divided into a discussion, first of the plant and
mechanical operations, and then of the chem-

ical reactions.

The central figure of an open-hearth steel

plant is the melting-furnace. This is always a
legenerative furnace, for in no other construction

is it practicable to obtain the necessary tem-

perature, but its construction varies greatly in

other respects. Fig. 3, showing a furnace de-

signed for the Illinois Steel Company, of Chicago,

may be used to explain the general features of

construction and operation of an open-hearth

steel furnace. In this drawing the checker-work

shows the regenerating chambers, and the saucer-

shaped structure above is the hearth. The two
regenerating chambers are separate from each

other, but either may be connected with the

hearth and with the smokestack. Each cham-

ber is nearly filled with a sort of cob-house

work of brick. In operation, one chamber is

heated so that the brick filling is white hot,

and then a current of air and gas is admitted at

the bottom. .As this combustible mixture passes

up through the heated brickwork, it is heated so

that when it arrives at a point over the hearth

it is burning fiercely. A portion of the heat

of this combustion is given up to the charge on

of a steel and iron plate shell lined with some
refractory material. In hearths for the acid

process, the hearth-lining proper consists first

of a layer of sand fused into a solid mass by
heat. In hearths for the basic process the lining

consists of a plastic compound made bj' roasting

and grinding dolomite limestone and mi.xing the

powder with tar. The accessories to the hearth
consist of charging and tapping appliances,

ladles and cranes for handling them, easting

molds, etc.

In respect to their chemistry, the acid and the

basic open-hearth process can best be considered

separately. Referring first to the acid process,

tlie proportions of the constituents of^the charge
varj- in difl'crent places. Sometimes pig iron

alone is used, but more generally pig iron and
scrap wrought iron and steel are mixed. What-
ever the mixture may be, it is necessary that its

contents of phosphorus and sulphur be known,
since these are not eliminated in tlie process.

Broadly considered, the chemical reactions may
be divided into three operations: first, the re-

actions during melting; second, the reactions

after melting; and third, the reactions during
recarburization. During melting the silicon and
manganese are reduced by oxidization to a

minute fraction of their original amounts and
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about one-half of the carbon eliminated. After
melting, the reniaining silicon, manpivnesc, and
ciiil>on .ire cliiiiinati'd liy keeping' the molten
metal at a higli heat and adiliiij^ iron ore in suc-

cessive small doses, thus forniinj; silica and
oxide of manganese, which go into the slag, and
carbonic oxide, which escapes with the flame. To
detemiine when this process has proceeded far
enough, samples of the molten metal are taken
at intervals, cast into iron bars and broken; the

carbon content is estimated by the api>earance of

the fracture, an exjK'rt being thus able to deter-

mine its amount with much accuracy. When the
desired point of carbon content has been reached,

as determined by the test, the recarburizer is

added in a solid state. This recarliurizer is fer-

roinanganese with a very large excess of man-
ganese. In the basic process the problem is the
melting and decarburization of the charge, as in

the acid process just described, with the addi-

tional duty of removing a reasonable qna'ntity of

the phosphorus. This is accomplished by adding
lime to the charge, which takes up the phosphorus
and confines it in the slag. The basic lining in

the furnace is necessary to leave the lime free

to perform useful work, which would not be the

case were an acid lining used which would take
up a portion of the lime.

Recarburization is accomplished in much the
same way as in the acid process. Summarized,
the chemical problem of the open-hearth process
is to eliminate from the crude iron of the charge
all the silicon, manganese, carbon, phosphorus,
and sulphur in excess of the amounts required
for steel. The ])roblem is practically the same
in the Bessemer process, but the method of its

solution is difTerent. In the Bessemer process
the metal is always blown until nearly all the
carbon is eliminated, since it has been found im-
practicable to stop the operatiim at anj' inter-

mediate point. .\1I the carbon content of Bes-
semer steel has, therefore, to be supplied bj' the
recarburizer, and absolutely perfect liomogeneity
of product can be secured only by absolutely per-

fect mixing of the molten metal and the recarbu-
rizer. This perfect mixing increases in difficulty

as the amount of carbon required in the steel

increases. In the open-hearth process the
elimination of the carbon can be stopped at any
desired point, so that very little carbon is added
in the recarburizc'r, and the necessity of thor-
ough mixing is less imperative. As a result it

ia generally considered that high carbon steel or
hard steel can be produced with a more uniform
quality by the open hearth than by the Bessemer
priH'ess.

An important modification of the open hearth
which has been described, and which is intermit-
tent in operation, is the Talbot continuous open-
hearth proeess, now in use in some American steel-

works and being installed in several others here
and abroad. Mr. Talbot's process consists essen-

tially in working the furnace continuously by
tapping off a portion of the molten charge at
short intervals, inunediately charging an equiva-
lent of pig iron, and again tapping. Several ad-
vantages in increased output, economy of mainte-
nance, wider range, etc., are claimed for the
process.

The development of the open-hea"rth process of

steel-making was the outgrowth of numerous at-

tempts by inventors to repeat the success of Bes-
semer. Not much success was realized in these

eiTorts, however, until 1862, when W. Siemens,
a German, applied the regenerative furnace,
vhich he had invented in 1857, to the manufac-
ture of steel. It was not until 180.S, when Sie-

mens succeeded in making steel from old iron
rails, that the success of the process was fully
demonstrated. Meanwhile, P. and E. Martin, of
Sireul, France, had succeeded in making steel
from a mixture of pig iron and scrap in a Sie-
mens furnace. Thus originated the Siemens-
Martin process or open-hearth process of steel-

making. At present, this process ranks second
in importance only to the Bessemer [jrocess. The
Jjessemer process is practically willinut rival for
the production of steel rails, but the open hearth
process leads in the production of structural
steel, ship's jilatcs, and steel for castings.
At first both the Bessemer and the open-hearth

process were employed only with acid-lined fur-
naces, the basic process being a subsequent de-
velopment. The practical invention of the basic
process was due to Sidney G. Thonnis and 1'. C.
(iilchrist. and was first made public in 187S.

The essential idea of the invention consisted in
the substitution of a basic lining instead of the
acid lining previously used in both the Bessemer
and open-hearth processes, and the addition of a
quantity of quicklime during the process so as
to combine with the silicon and phosphorus, and
thus to save the lining as much as possible. The
success of the invention was not demonstrated
until 1879, but since that time the process has
developed rapidly. By this invention the enor-
mous deposits of iron ores high in phosphorus,
which had previously been excluded from use in
the two great steel-making processes of the world,
were rendered available to the steelmakers.

Physical PiioPKiiTiE.s of Ikon and Stkel. The
physical properties of iron and steel whicfi are
chiefly useful to the engineer and manufacturer
are strength, hardness, wcldability, ductility,

malleability, elasticity, and homogeneity. With
the exception of weldability, all of these prop-
erties are exhibited to some extent by everj' piece
of iron or steel. The relative degrees in which
these dillerent properties exist in different kinds
of iron and steel van- greatly, however. This is

a familiar fact to all. and docs not need proof.
The variation in these properties in diflcrent
kinds of iron and steel is due partly to variation
in the relative amounts of the contained chemical
elements, partly to the physical structure, and
partly to the method and amount of working
to which the metal has been subjected to attain
its final useful fonn. Commercially, iron and
steel may be divided into the following general
classes: Wro\iglit iron, .soft steel, medium steel,

hard steel, cast, steel, hard cast steel, cast iron,

malleable cast iron. The chief physical prop-
erties of each of these classes of iron and steel

will be referred to after a brief statement of the
destructive efTects produced by the different

chemical elements upon the physical properties
of iron and steel generally. The efl'ects of carbon
on iron and steel are more pronounced and use
fill than those of any other known chemical
element: it constitutes about 4 per cent, of cast

iron, and from Vl- to I'A per cent, of steel, and is

nearly entirely absent from wrought iron. The
effects of increasing the carbon element in iron

or steel are to increase the hardness, strength,

and fusibility, and to decrease the ductility, mal-
leability, and weldability. The effect of increas-
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ing the silicon element of iron and steel is to
increase the strength and soundness of steel and
the fluidity of cast iron, and to reduce tlie duc-
tility of steel. Manf,'ant'se has the efl'ect of coun-
teracting the injurious eH'ccts of sulphur, phos-
phorus, and some other impurities, and increases

hardness, fluidity, elasticity, and strength. Sul-

phur and phospliorus are nearly unmixed evils in

iron and steel, and every eflort is made to remove
them from these metals.
The effect of none of these elements upon the

metal is independent, but is influeiiced by the

presence of one or more of the others. These
interactions are too comjilicated to be discussed

outside of sjjecial technical treatises. The effect

of treatment during working upon the physical
properties of iron and steel are numerous, and
are referred to in the articles on Annealing ;

Forge, Fobging ; Founding ; RoLLiNc-iliLL

;

Wire.
Turning now to the physical properties of the

several classes of iron and steel mentioned above,

it may be noted, first, that strength may be sub-

divided into strength against rupture by direct

pull, or tensile strength; strength against rup-

ture by compression, or compressive strength

;

strength against rupture by bending, or flexural

strength; and strength against shear, or shearing

strength. I For the methods of measuring these

various forms of strength, see Strength of M.\-

TERIALS.) Hardness is tlie capacity to resist in-

dentation ; weldability is the property whicli

permits two or more separate fragments to be

welded together; ductility is the property which
renders the metal capable of being drawn oiit

into rods or wive ; malleability is the prop-

erty which permits the metal to be iiammered
or pressed into difl'crcnt shapes: elasticity is the

property whicli gives the metal power to return

to its original form after distortion; and homo-
geneity is the property which secures uniformity

of structure and mass.
Cast iron cannot be welded like wrought iron,

and its malleability and ductility are practically

nil : its tensile strength is from 15.000 pounds to

.3.5,000 pounds per sipiare inch: its compressive

strength is from OO.OOO pounds to 200,000 pounds
per square inch ; its flexural strength is from one-

half to two-thirds its tensile strength; its elas-

ticity is small. Wrought iron is malleable, can

be forged and welded, and has a high capacity to

tensile strengths of from 60,000 pounds to 70,-

000 pounds per square inch, with a limit of elas-

ticity of from 30,000 pounds to 40,000 pounds
per square inch. The hard steels have a much
greater strength. The compressive strength of

steel is always greater than the tensile strength.

Uses of Iron and Steel. The uses to which
iron and steel are put are so familiar that only

brief mention need be made of them. Cast iron

is \ised chiefly in founding or iron-casting, the

varieties and purposes of such castings being

almost innumerable. Cast steel is u.sed for many
of the same purposes as cast iron, but more par-

ticularly for those purposes where castings of

great strength are required. Wrought iron is

forged into various shapes for special purposes,

and is rolled into bars, plates, beams, rails, and
structural shapes. Extra hard steels are used

for tools, hard steel for piston-rods and other

parts of machines,' medium steel for rails and
guns, and the mild and soft steels for beams and
structural purposes.

Statistics of Production. The following

table, rearranged from statistics published in The
Mineral Industry (Xew York) for 1901. shows
the production of iron and steel in the principal

countries of the world for the twelve months of

moo:

Austria-Hungary....
BelKium
Canada
France
Germany
Ital.T

Uuesia
Spain
Sweden
I'nited Kingrdom
Unit«d States
All other countries..

Totals

Pig Iron,
metric tons

1,350,000 (a)

1,018.507
87.612

2,699,124

8.351,742
20.000(a)

2,850,000 (a)

294,118
520,000

9.052,107
14.099.870

625,000 (a)

40.968,980

Steel,
metric tons

676,000 (a)

654,827

1,624.048
6,645,869

58,000 (a)

1,500,000 (a)

150,634
291,900

4,800,000
10,382,069

400,000 (a)

27,182,347

Note—(a) Estimated.

As will be noted, the three great iron and steel

producing countries of the world are Germany,
the United Kingdom, and the United States.

Taking up the figures for the United States in

somewhat more detail, we have the following,

showing the relative output of the different

classes of steel and iron:

Pig Iron-

Foundry and forge
Bessemer pig
Basic pig
Spiegeleieen and ferromanganese..

Total

.

Long tons
|
Per cent.

4.517.437
7.943,452
1,072.376
255.977

13.789,242

32.8
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special forms, see FousDixo; Forge, Fobci.ng;

KollinoMill; Wire.

IRON AND STEEL INSTITUTE, The. An
English association, oifjaiiiziil l\v I lie iron trade

of tlie north of Kn;;laii(l. the lirst nitftin;,' takinj;

l)laee in London, l'VI>ruar_v 25, I8(i!l. Us object

is the discussion of practical and scieiililic ques-

tions connected willi the nianulncture of iron

and steel. There arc two jiencral nieetinfis each

year, one in May, in London, and the autumn
one in other cities, not always in (!reat Britain,

lor tlie institute has met in I'aris, \'ienna. Brus-

sels, and New York. Since 1874 it has annually

presented the Bessemer gold medal, for some in-

vention or notable paiier. The Institute i>ublisbes

the semi-annual Juuniiil of Iron (mil Slnl lit-

iliisliii, containing,' ori;;iiial jiapers and abstraula

from other i)ublicalions.

IRONBARK TREE. A name given in .\us-

tnillii to certain species of Kuca!y]>tus (q.v.),

and partiiularly ICucalyjitus siderophloia, on ac-

count <if the extreme hardness of the bark. These

trees attain a height of SO or 100 feet, and a
circumference near the base of 10 to 12 feet. The
timber, which is very valuable for shipbuilding

and otlicr purposes in which hardness and dura-

bility are required, is rated as one of the strong-

est of .Australian woods; its tensile strength

exceeds that of hickory.

IRON CHANCELLOR, The. A name given

to liisiiKirck.

IRON CHEST, The. A play by George Col-

ninii tlic ^d^^llg^•r (1790), based upon Godwin's
novel Ciilrli Willidinn.

IRON CITY, The. Pittsburg. Pa., so called

from its iron and .steel industries.

IRONCLAD. See Ship, Armored.

IRON CROSS (Ger. Eisrrnes Kreiix). A
Prussian military order or decoration, revived

during the war with France in 1871. It was first

instituted by Frederick William III. as a re-

ward for distinguished ser\'ice3 in war. It

consists of a Maltese cross, made of iron, edged
with silver, and worn suspended from the neck
or at the buttonhole. The stiperior decoration of

the grand cross, a cross of double the size, is

reserved for officers of high rank, who have suc-

cessfully carried out a campaign, won a decisive

battle, or conducted a brave defense of a fortresa

or position.

IRON CROWN. The name of the old crown
of the l.omlianls. still jircserved in the Church of

Saint John the Baptist at ilonza. It is made
of si.\ pieces, and is adorned with twenty-two
jewels, twenty-six golden roses, and twenty-four
enamels. On the inside there is a circlet of

iron, said to be formed from a nail used at the

Crucifixion, given by Pope Greijory I. to the Lom-
bard Princess Theodclinda. Before the twelfth

century it was called the golden crown. It was
used at the coronation of the Lombard Kings,
and of the German Emperors as Kings of

Italy. In 1805 Napoleon crowned himself at

Milan with it. Later it was worn by two Aus-
trian Emjjerors. and carried to Venice. After
1806 it was restored to Monza. Consult Hodg-
kin, Ilah/ and Her Invaders, vol. vi. (Oxford,

1880).

IRON DUKE, The. A popular sobriquet for

the Duke of Wellington.

IRON GATE (Turk. flcmii-A'Jpu). A cele-

brated pa:-> on the Lower Danube, near Gladova,
just below the point where the river li'aves Hun-
gary, where a spur of the Traiisylvanian Alps
lu'arly barricades the river. In 18!)0 the de-

molition of the obstructions to navigation was
begun by an Hungarian company, and in the

course of ten years was practically completed.

The work necessitated the excavation of nearly

1.200.000 cubic yards of rock, about half of

which was in the river bed. For some distance

there is an artificial waterway for vessels,

through which there is an extremely rapid cur-

rent.

IRON MASK, The M.\x i.n the ( Fr.7> Viommc
till iiuiaijiic <!: I'l-n. The story of this mys-
terious prisoner confined at Pignerol. in the

Bastille, and other French prisons in the reign

of Louis XIV.. has long excited a romantic curi-

osity in the minds of students of history. The
lirst notice of him in print was given in J/c-

moires secrets pour serrir a I'liisloirc dc I'rrse

(.\msterdam. 1745-40), in which the prisoner

was identified with the Duke of Vcrmandois, u

natural son of Louis XIV. and La \'iillifre, who
lind to expiate an ollenso against his halfbrothor,

the Dauphin Louis, with im])risonment for life.

This absurd assertion was without foundation;

for the Duke of Vcrmandois died in KISS, where-

as the ]iri-oner is known to have died in 1703;

but the confidence with which it was made caused
a deep se7isation. and the romance of Mouhy,
l.'hunnnc int musr/uc dc fcr, which immediately
followed (Hagvie. 1740), was read with all the

more avidity because it was prohibited by the

f'otirt. Voltaire, in his SiMc ilv Louis .V/l'.,

treated the anecdote historically, but without
doing anything to unravel the mystery. The
lir.st authentic information with regard to the

Alan in the Iron Mask, therefore, was given by
the .Tesuit GrilTet. who acted for nine years as

confessor in the Bastille, in his Trailc des diffc-

renles sorlcs dr prcurcs i/ui srrrnil a iluhlir la

ri'rilf dans I'liisloirc (Lifge. 17C!)). He quoted
from the manuscript journal of Dujnnca, the

royal lieuU-nant of the Bastille, according to

which Saint Mars, the Governor of the island of

Sninte Marguerite, in September, \Cif\A, brought
with him to the Bastille a prisoner wiioni he had
already bad in custody at Pignerol. The pris-

oner's face was always ke|)t concealed by a mask
of black velvet. The journal also mentions his

death on November 1!), 170."?. and that be was
buried in the cemetery of Saint Paul. This is

confirmed by the register of burials for the

parish of Saint Paul, where the prisoner is

nuntioned inidcr the name of Marchiel, Mar-
chiali. or !Marchioli. These two entries are the

hare facts of the case, and upon them have been
erected theories and hypotheses without number.
Besides the earliest story already mentioned,

there have been at least four other explanations

as to the identity of the prisoner. Among the

minor conjectures are those which connect him
with Foiiquet. the financial minister of Louis

XIV., and with the Duke of Monmouth, the

illegitimate .son of Charles II. of England, to

mention only a few of many. .Vn addition to

the article on the subject in the Dictionnaire phi-

losoj)ltifiue freely states the opinion that the

prisoner was an elder brother of Louis XIV. Tlie

writer, who was probably the editor of the work,
makes the prisoner an illegitimate son of Anne



IRON MASK. 785 IRON ORES.

of Austria. Louis XIV. first learned the exist-

ence of his brother when he came of age, and put
liim in confinement to guard against any possible

unpleasant consequences. Linguet, in the Bas-
tille dcvoiUc, ascribes his paternity to the Duke
of Buckingham. Salnt-iliehel, in 17i)0, attempts
to connect the prisoner with a supposedly secret

marriage between C,)ucen Anne and Cardinal
Jlazarin. What is remarkable is that the C'oui't

continued to manifest an interest in the matter,
and took eveiy means to keep tlie identity of the
prisoner in the dark. When the Bastille fell,

the prisoner's room \vas eagerly searched and
also the prison register; but all inquiry was
vain. The Abbe Soulave, who published il<':-

moires du marechal Richelieu- (London an'd Paris,

1790), tried to establish from a document alleged

to have been written by the tutor of that un-

fortunate prince that the ilan in the Iron Mask
was a twin brother of Louis XIV., and that, to

avoid the calamities of a disputed succession to

the throne, Louis XIII. had caused the later born
of the twins to be brought up in secret. Louis
XIV. learned of his brother's existence only after

the death of Mazarin, and the twin brother, hav-
ing discovered his relation to the King by means
of a portrait, was subjected to perjietual im-
prisonment. This view of the matter was at
one time almost universally prevalent. The
first conjecture of what is still held by many
to be the truth is contained in a letter dated
1770, w'rittcn by a Baron d'Heiss to the Journal
Encyclopcdique. The same is repeated by Louis
Dutens. who declares in his Intercepted Cor-

respondence (1789) that there is no point of

history better established than the fact that the
prisoner in the iron mask was a minister of the
Ihike of Mantua. This minister. Count Mat-
thioli, had pledged himself to Louis XIV. to

urge liis master, the Duke, to deliver up to the

French the fortress of Casale, which gave access

to the whole of Lombardy. Though largely

bribed to maintain the French interests, he began
to betray them ; and Louis XIV., having obtained
conclusive proofs of his treacherj-. contrived to

have Matthioli lured to the French frontier,

where he was secretly arrested April 2.'?, 1G79,

and conveyed to the fortress of Pignerol. which
was his first prison. The conclusions of d'Heiss
and Dutens were followed up by Roux-Fazillac,

who pul)Iishcd a small work on the siibject in

ISOl. This attempt to show that Jlatthioli was
the Man in the Iron 5Iask, though clever, was
not altogether successful ; but the documents
later discovered and published by M. Delort and
M. Marius Topin seemed to leave little doubt on
the subject, and the public had apparently made
up its mind that the secret was at last discov-

ered, until a still more recent work by a French
officer. ^I. Jung, seemed to show conclusively

that Matthioli could not have been the mys-
terious prisoner, and endeavored to prove that
the 51an in the Iron Jfask was a soldier of

fortune of Lorraine, Marechiel by name, who was
the head of a widespread and formidable con-

spiracy, working in secret for the assassination

of Louis XIV. and some of his ablest ministers.

In the course of his researches, M. .Tung ex-

amined some seventeen hundred volumes of dis-

patches and reports in the bureaii of the Min-
istry of War. According to his story. Marechiel
was arrested by order of T,ouvois in 1073. and
after being brought to Paris was sent to Pignerol

to be under the care of Saint Mars, who took
him with him to Exilles (1089), Saint Mar-
guerite, and finally to the Bastille (1095),
where the prisoner died in 1703. The so-called

iron mask, reallj' a velvet one, was burned with
his clothes and elTects. Up to 1891 .Jung's theory
was considered satisfactory, but in that year
Captain Bazi6res, of the garrison at Xantes, pub-
lished a translation of some of Louis XlV.'s
ci])her dispatches to Louvois and the Minister's
replies. From these it appeared that the mys-
terious prisoner was Ceneral de Bulonde, who
was punished for his mistalie or cowardice in

raising the siege of Cuneo, by lifelong imprison-
ment at Pignerol, and later in the Bastille. Dur-
ing the la.st decade, however, there has been a
reaction in favor of the Matthioli theory, due
chiefly to the efforts of M. Funck-Brentano.
Opinions still differ, and there is a tendency in

many quarters toward regarding the Jlan in the
lion Jlask as some obscure plotter, probably a
valet possessed of a great secret, and t:hercfore

held in the strictest confijiement. The whole
question, however, is one of those mysteries of
history that will probably never be satisfactorily

solved, though it may be that the secret archives
of the Vatican could throw light on the subject.

The literature concerning the IMan in the Iron
Mask is Acry large. L'p to 1870 fifty-two works
had been written to elucidate the mystery, and
since then over twenty more have appeared. The
following list, therefore, is merely a selection of

the best and most noteworthy contributions to the
subject: Roux-Fazillac, Recherches histnriijucs

stir I'homme au masque de fer (Paris, 1801);
Delort, Histoire du masque de fer (ib., 1825) ;

Topin, L'homme au masque de fer (ib., 1870) ;

Jung, iff vcrite sur le masque de fer, IGGIfllOS
(ib., 1873) : T-oiseleur, Trots inigmes historiques
devant la critique modernc (ib., 1882) : Burgaud
and Bazieres. Le masque de fer (ib., 1883);
Funck-Brentano, 'L'homme au masque de velours
noir dit le masque de fer," in Revue Historique,
vol. Ivi. (ib., 1894). The best work to consult
in English is Hopkins, The Man in the Iron Mash
(London, 1901).

IRONMASTER, The. A dramatization of
Ohnet's Mailir dcs forces, by Pinero (1884).

IRON MOUNTAIN. One of the isolated
knobs ot the ^aint Francois ilcmntains. in Saint
Francois County, Mo. It is 81 miles south of

Saint Louis, on the Iron Alountain Railroad, and
is 1097 feet in elevation above the sea and 200
feet above the adjoining valley. This mountain
contains famous deposits of s|)ecular or hema-
tite iron ore. one of the purest and richest ores
found in the X'nited States. The ore is mag-
netic, and in places has a thickness of 50 feet.

It has viclded up to the present time over 5.000,-

000 toiis of (ire.

IRON MOUNTAIN. A city and the county,
seat of Dickinson ("ounty, Mich., about 210 miles
north of .Milwaukee. Wis.; on the Chicago and
Northwestern and the Chicago. Jlilwaukee and
Saint Paul railroads (Map: Michigan. F 3).

It is noted for large iron-mining interests. Set-

tled in 1879, Iron Mountain was incorporated
in 1888. The government is administered by a
mavor. elected annuallv. and a unicameral coxm-
cil.' Population, in 1890. 8509; in 1900. 9242.

IRON ORES. See Iron, section on Iron
Ores.
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IRON PYRITES. Sec Tvrites.

IRONS. Till- Iftlers used for confininj^ prison-
ers. Tlicy consist of hiiiulrull's, or hamliroiis,
;iiid Ufiiiuiis, a pair of tlic latter beinj; cou-

nectfd with liglit elmins of siilTn-icnt lenjarfli to

porniit the prisoner to walk, taking short steps.

Irons are used to confine men for punishment,
or for safekeeping when viident (as they fre-

quently are when intoxicated), or when await-
ing trial, and it is feared they m.ny attempt to
esca|)c. The Spanisli used to confine their pris-

oners in billiuis, wliioh consisted of shackles
around the ankles joined by a bar of iron. Jn
the seventccntli and eighteenth centuries bilboes

were used to some extent in the ISritish Navy,
and tile name survived for a long time after

the character of the irons had changed.

IRONSIDE, Xestor. A nom-dcplume used
by Sir lliihai'd .Steele in the Giiar<li(ni.

IRONSIDE, Jsiii. A knight of Arthur's Eound
Table. .

IRONSIDES, Otn. A name popularly used
of tlie Iniiiil Stales frigate Constitulioii. See
t'o.N.sl III jkjn. Tiiic.

IRONSMITH. A barbet. Sec Coppeksmitii.

IRONTON, i'em-ton. A city and the county-
scat of Lawrence County. Ohio. 140 miles south-

cast of Cincinnati ; on the Ohio River, and on
the Cincinnati, Hamilton and Dayton, the De-
troit .Southern, and the Norfolk and Western
railroads (Map: Ohio, E 8). The Chesapeake
and Ohio Railroad, on the opposite side of the
river, maintains a free passenger ferry and a
large freiglit transfer. Ironton is the centre of

a region rich in iron ore. bituminous coal, and
(ire and pottery clay, and has extensive manu-
factories of 'ion (including foundries, iiiacbinc-

shops, blast-furnaces, rolling-mills, wire-drawing
and nail works, etc.), cement, lumber, machinery,
boilers, stoves, furniture, doors and mantels, and
fire-brick. The city has a memorial hall. Ma-
sonic Temple. Odd Fellows' Hall. Tiriggs Public
I-ibrary. and Kingsbury School. The park^ are
Reechwood. River View, and Lincoln. .Settled in

ls;i2. Ironton was incorporated in 1840. The
government, under a charter of 1868, is vested
in a mayor, elected biennially, and a unicameral
council. The citv owns and operates its water-
works. Population, 1890, 10,030: in 1900, 11,-

808.

IRONWOOD. A city in Gogebic County,
Mich., 150 miles west of Marquette: on the
Chicago and Northwestern and the Wisconsin
Central railroads (Map: ^fichigan. C 2). Iron-

mining is the principal industry, though lumber-
ing is of considcralile im[iortance. Among the
more prominent buildings are a fine citv hall,

the Luther L. \Vriglit High .School, aiid the
Carnegie Public Library. Settled in 1884 and
incorporated in 1887. Ironwood is governed
under the revised charter of 189."!. which provides
for a unicameral council, and for a mayor, elect-

ed annually, and controlling, subject to the con-
sent of the council, the appointments of all sub-
ordinate ofTicials excepting the school trustees.
Population, in 1890. 774.5; in 1000, 9705.

IRONWOOD. A name given to the bard,
heavv- timber of various trees. Metrosidcros
vera, a native of -lava and other Eastern isl-

ands, is much valued by the Chinese and .Japa-

nese for making rubl)ers, etc., and is exported in

small nuantities. The bark is used in Japan
as a remedy for diarrhoea and mucous discharges.
-Mesus ferrea, a native of the East Indies, ia
planted near Ruddhist temples for the sake of
its fragrance and rose-like flowers, with which
the images of Ruddlia are decorated. In Aus-
tralia the name ironwood is given the timber of
Melaleuca genistifolia, .Myrtus gonoclada, Note-
hea ligustriiia. and t)lea ]ianiciilata. In the
l"iiiled Stati's it is applied to Ostraya Virginicii
and Cariiiiius .Vniericaiia (see lloit.\iiK.\M ) . and
other trees which have tough wooil. Oka laiiri-

lolia and Sideroxylon inerme, called iroiiwoo<l in

the south of Africa, are valuable timber-trees.

IRONY (Lat. irnnin. from Ok. ripuiWo, piVfl-

nria. dissimulation, irony, from tJpwv, ein'm. dis-
sembler, from I'lptiv, < uTi'ii, to talk I . The name
given to that (Kculiar style of thought and ex-
pression by which words arc made to convey a
meaning exactly opposed to their literal .sense.

When skillfully used, irony is one of the most
crushing and irresistible ligures of rhetoric. It

was such an instrument in the hands of Swift,

who gravely Jiroposcd to the people of Ireland
that they should rid themselves of poverty by
eating their children. Irony united with a
kindlier feeling is one of the charms of Thack-
eray's style. There is also the irony of fate, or

of events, where the i.ssue is otherwise than
might he expected. Representative of this high-

est form are the great tragedies of Sophocles and
Shakespeare: for example, .Uaclieth. Avhere the

equivocations of the witches lead the hero step

by step to his ruin.

IROQUOIAN (Ir'.'.-kwoi'an) STOCK. One
of tlie iiiu>i iiiipoitaiit linguistic stocks of the
American Indians, fonnerly inliabiling a large

jiart of the present Ontario. New York. Ohio,

and Pennsylvania, with portions of eastern Vir-

gini.i and North Carolina and the whole of the

southern .Mlegheny region. The stock name is

derived from that of tlie Iroquois (q.v.), or con-

federated rive Nations of New York—the Mo-
hawk. Oneida, Ononilaga, Cayuga, and Seneca.

Other important tribes were the Wyandot (or

Huron). Neutral Nation. Erie, Conestoga, Not-
toway. Mehcrrin. Tnscarora. and Cherokee.

Roth tradition and history- indicate the lower
Saint Lawrence region as the early home of the

Iroquoian tribes, whence they gradually worked
their way up the river, the Hurons, Neuters,

and others finally establishing themselves in the

peninsula of Ontario; the Iroquois proper, with

the Erie, Conestoga, Nottoway, and Tuscarora,

turning southward, while the Cherokee, who ap-

pear to have constituted the advance guard of

the migration, wandered so far from the body
of their kindred that for a long time the rela-

tionship was considered doubtful. The primary
cause of (he removal of the Iroquoian tribes

from the Saint Lawrence country appears to

have been the hostility of the neighboring Al-

gonquian tribes. In 15.3.') Cartier found an Iro-

quoian people holding the sites of the present

(juel)ec and Montreal; but seventy years later

the same territory was in possession of .\lgon-

qiiian tribes. Tlic formation of the Iroquois

League checked the Algonquian invasion and
enabled the Iroquois to assume the offensive.

Linguistic and other evidence shows that the

separation of the Clierokee from the parent stock

must have far antedated this period.
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All the tribes of tliis stock were agricultural,
being noted above their neighbors for their fields

of corn, puuijiki'is, and tobacco, to which, at a
later period, were added orehards of apple and
peach trees. Those of the North oceui)ied com-
munal 'long houses' of poles overlaid witli bark,
in wagon-top shape, and sometimes from 80 to

100 feet in length. Among the Cherokee and
others of the South each family occupied a house
of a single room, usually built of logs plastered
over with clay. The 'town liouse' of the Southern
tribes, reserved for ceremonial purposes, was a
large round structure of logs, with a conical
earth-covered roof. The elan system had reached
a high development among all the Iroquoian
tribes, and women occupied a position of much
importance, while the inherent tenacity of char-

acter and capacity for organization exhibited
by the Indians of this stuck gave them a eon-

trolling inlluence wherever they were established,

and enabled them more than any other of the
Eastern tribes to withstand the new civilization.

The present population of the Iroquoian tribes

is about 40,000, of whom about 10,000 are in

Canada. Tlie Cherokee constitute fully one-half

of the whole body.

IROQUOIS, Ir'6-kwoi'. A confederacy of five

tribes of Iroquoian stock—Mohawk, Oneida,
Onondaga, CajTiga, and Seneca—to which tlie

Tusearora were afterwards added. They called

themselves by names signifying respectively 'we

of the long house' and 'real people.' The term
Iroquois is of French origin, being possibly com-
pcunded from two ceremonial words of frequent
occurrence in their councils, with the addition of

the French suffix ois. Another theory makes
it an Algonquian derivative. Their Algonquian
neighbors knew them as Mengwe or Nadowa,
about equivalent to 'alien' or 'enemy,' while by
tlie English they were designated as the Five, or

Six, Nations.

The people found by Cartier in 1535 occupy-
ing the shores of the Saint Lawrence River from
the present Quebec to SItmtreal were of Iro-

quoian stock, as proved l)y linguistic evidence,

and appear to have been, in part at least, the

ajicestors of the later Iroquois. These tribes

were dispossessed shortly afterwards by the more
powerful Algonquian tribes, some, like the Hu-
rons. taking refuge farther to the west, while
others, including the Iroquois, retired to the

south. Shortly after this withdrawal—probably
about the middle of the sixteenth century—the

tribes known later as the Five Nations were
persuaded by the counsel of their traditional

legislator, Hiawatha, to fonn a league or con-

federacy upon such a well-ordered plan that it

has endured for more than three centuries, and
exists to-day as their ruling government, in

spite of all the changes brought about by the

advent of the white man. The five tribes at

this time occupied central and western New
York, where they were found in 1600 by Cham-
plain, who, by joining forces with their Algon-

quian enemies, brought down upon the French
the lasting vengeance of the Iroquois League,
which was one of the main factors in the ulti-

mate loss of Canada.
Ry the formation of the league, in which each

tribe represented a State government, with a
central federal council of fifty chiefs sitting at

Onondaga, the Iroquois were enabled to with-

stand the inroads of the hostile Algonquian
tribes, and even to assume the offensive. On the
establishment of tlic French missions among the
Ilurons (see Wyandot), about the year 1630,
the Iroquois, who in tlie meantime had been sup-
plied with firearms by Ihc Dutch on the Hudson,
iiegan war upon their kinsmen in Canada with
such ell'eet tliat in a few years those of the Ilu-

rons wlio had not been slaughtered or carried
into captivity were forced to abandon their coun-
try ami fly hundreds of miles to the west. The
same fate soon after befell the cognate Neutral
Nation and the Erie, as well as the Ottawa and
others of Algonquian race, resulting in almost
complete ruin to the French missions in Canada.
The destroyers then turned upon the Conestoga
and others in the South, the Jlohican and other*
cast of the Hudson, and the Miami and Illinois

in the West, until by the year 1700 they claimed
and were conceded a paramount inlluence and
dictation from Hudson Bay to the Cherokee
frontier of Carolina, and from the Connecticut
almost or quite to the Mississippi, the only
tribes able to hiake successful opposition being
the Ojibwa in the Northwest and the Cherokee
in the South. From the beginning of the coloni-

al period tliey held the balance of power between
France and England in the Nortli. and were
courted alike by both, but remained steadfast
to the English interest. The few exceptions were
chiefly in the case of the Mohawk and Cayuga,
who yielded to the influence of the French .Jesuit

missionaries, by whom they were finally drawn
off from the territory of the league and .settled

in the mission villages of Caughnawaga and
Saint Regis. About the year 1715 the cognate
Tusearora. who had been driven out from North
Carnlina in a war with the settlers, removed
to New York, where they were assigned lands
by the Iroquois and admitted as the sixth na-
tion of the league.

At tlie outbreak of the Revolution in 1775 the
league council declared for neutrality, while
allowing each of the six component tribes to

take sides as it thought fit. The great majority
of the Iroquois sided against the Americans,
only the Oneida and a part of the Tusearora
refusing. The Mohawk and Cayuga followed

their great chief. Brant, in a body to Canada.
At the close of the struggle these, with other
Iroquois who had supiiorted the English cause,
were settled by the Canadian Government
on a reservation on Grand River. Ontario, where
most of them still remain, others being at Quints
Bay, Thames River, and Gibson, in the same
province. The Catholic Iroquois are at Caugh-
nawaga. iSaint Regis, and Lake of Two Moun-
tains, in (Jncbcc Province, but are no longer
affiliated with the Icagiie. Those of Caughna-
waga constitute tlic largest single Indian settle-

ment north of ^Mexico. In addition to the Catholic

Saint Regis Iroquois in Canada, about as many
more are on the New York side of the line, the
reservation having been cut in two when the
boundary was finally established by survey. The
Iroqiiois in the I'nited States are all on reser-

vations in New York, excepting the Oneida, most
of whom removed to Wisconsin about 1S20, and
a mixe.l band of so-called 'S<>neea' in the Indian

Territory. In general it may be said that they

are fairly prosperous, those of Caughnawaga
heading the list.

The political importance of the Iroquois, al-



IROQUOIS. 788 IRRAWADDY.

tlidu^li due ill jiart to their geographic situation

mid early aetiuireiiuiit of lireuriiis, was in great
iiieaMire llie roMilt ot' their su|)erior system of

irgaiiizutioii and of their individual foree of

cliaraeler. The same traits have eiiahled them
to hold their own iu-<he iiiidsl uf lui alien sur-

rounding. Prominent features of their system
were the couneil of matrons, the elaborate elan

struoture, and the wholesale ail()])tion of cap-

tives, who, if spared, were admitted to full

trilial rights, instead of heiiig rciluced to seiui-

slaverv, as among some other trilies. The best

single source of information uiion the confed-

eracy is probably Morgan, Lcuyue of the Ho-
dOnosatinvr or Inxjiiois ( Hoehestcr, 1854). Dia-
lectieally all the lro(|Uoian tribes closely resemble
each other.

The present number of the Iroi^iiois, inelnding

those of llie t'atholie mis~ion eidonies which have
cast oil' all allegiance to the aiuieiit league, is

considerably above 17,000. distributed as fol-

lows: Ontario. Canada. "Iroqunis and Algonquins
of Gibson.' 12.5 (perhaps one-half being Iro-

quois) ; OJohawks of the Bay of Quinte,' 12.'10;

'Oneidas of the 'niames,' 810: 'Six Nations on
the Grand River,' ."JD.'iO. Quebec, Canada, 'Iro-

quois of Caughnawaga.' lOHO: 'Iroquois of i^aint

Regis,' l.'J2.'>: 'Iroquois and Algonquins of T,ake

of Two Mountains,' 440 (jierhaps one-half being

Iroquois). In the I'nited States—New York
reservations, j.'UO: Wiseonsin (Oneida). 2030;
liidi:ni i'cnitory (Seneca), .340.

IROQUOIS, or 'Matii.da. A port of entry and
manufacturiiig (own of llmidas County, Ontario,

Call., 43 miles southeast of Ottawa, on the left

bank of the Saint Lawrence (Map: Ontario,

H 3). It has a station on the Grand Tnink
Railway, and coiiimands the entrance to the Iro-

qimis Canal. I'opiilation, in ISOl, 1047; in

Umi, 1007.

IRRATIONAL NUMBER. .\iiy niimlxr
that cannot be expressed as the quotient of two
integers. A fraction or quotient of two integers

may be expresM'd in the form of either a termi-

nating or a non-terminating decimal, the latter

always containing a repetend. (S«'e Dfcimal
Sy.stem.) Thus. { eipials UG, a terminating
decimal; % equals O.tiOfiO a non-terminating
decimal. In either case the decimal may lie

transformed again into the common fractional

form by the fonnulas of series (q.v.). But
when the process of evolution is ajiplied to in-

tegers and the results are expressed decimally,

there is often produced a decimal form that is

non-terniinating, contains no repetend, and can-

not be expressed as the quotient of two integers.

For example, the 'surd' \/2 equals a number
(1.4142..) containing a non-teiiiiinating and
non-repeating decimal, and cannot be expressed

as the quotient of two integers. While, however,
evolution thus often results in an irrational

number, it is not every irrational number that
can he expressed in the form of a surd. This
may be plainly seen in the case of ir. the ratio

of the circumference to the diameter of a circle.

The value of this irrational number to five deci-

mal places is 3. 141.50 See Circle.
Certain operations with irrational numbers

were perfoniicd by the ancients. The Pythago-
reans proved the irrationality of the square roots

of 3. 5. 7, . . 17. The arithmetic part of Euclid's

Elements contains a geometric treatment of the

subject, Archimedes apjiroximated the value
of a great number of surds, stating, for example,

that ia.Jl / 780 > i/a > 205 / lo3, but the
method by which he arrived at his results is un-
known. Ill the Middle Ages Kibonacci, and still

hiter Stifel and Kudolir, devoted much attention
to irrationals. But not until very recent times
has a purely arithmetic theory of surds been
produced, through the researches of Weierstrass,
I)edekind, Cantor, and Heine, whose etTorts were
inspired by a desire to fortify the basis of an-
alytic nnithcmatics. No adequate explanation of

these methods can bo given here. That of Weier-
strass starts with a consideration of the forma-
tion of dillerent kinds of number through arith-

metical operations. Dedekind arranges positive

and negative, integral and fractional numbers
in order of magnitude, and observes that any
rational number, as a, divides the system into

two classes, d and C„ so that every number in

C, is less than every number in C., and a is

either the greatest number in C, or the least

ill C;. These rational numbers are then repre-

sented by points on a straight line. But there are
still an infinite mimher of points on the line for

which there are no corresponding rational num-
bers, lie then shows that to every one of tlie.se

points corresponds a unique irrational number.
Cantor and Heine introduce irrational number
through the concept of a fundamental .series.

I'ollowing is an example of the series method.

may be expressed thus:

4 2-
4 — < i/2

10 ^ 100 ^ 1000 10000 ^10^

100 ^ 1000 ^ 10000
or more generally

Nt,N;_,N, Np ,

]0^1()''^10»^"' 10"^^ "^

Ni^N, N, Np+1
10 ""io^ ^10^ "^ lOp _

Now, as ]i becomes indefinitely great, ^/2 evi-

dently becomes the common limit of the two
series, and m.ay therefore be defined by them.
Expressing the sum of the series on the left bv
P/Q, and that on the right by (P+ 1)/Q, the
square root of 2 may be expressed by the relation

P/'Q< i/2<(P + l)/Q. Similarly, any irra-

tional number I may be expressed bv the relation

P / Q< I<(P -j- 1)/Q, where P and Q are de-

rived from the corresponding series.

Consult: Dedekind, Essni/s on iY«m?)cr, trans,
by Beman (Chicago. 1901); Dirichlet, V'orle-

siniiien iibrr Znhlonthrnrie (Brunswick, 1870);
Stolz, Vnrlrf!>i)iqrn iihrr nllqomeine Arithmctik
(2 voN., Leipzig. lSS5-8()).

IRRAWADDY, Ir'A-wii'di, or lEAWADI.
The principal river of Burma. It rises /m the
extreme northeast border, near Mount Dapha-
bum, a peak of the Nam-kiu Mountains, and
flows southward with a tortuous course over
1.500 miles, till it enters the Bay of Bengal
through a large delta between the cities of Ran-
goon and Bassein (Map: Burma. B 3). The
scenery along its banks is extremely varied: the

lower valley, especially the delta, is occupied

by wide and level rice-fields; farther up there

arc undulating, fertile, and thickly populated
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agricultural districts, broken here and there by
large forests, and in three places the river breaks
through mountain ranges in narrow and rocky
defiles. The third or uppermost of these, which
is 140 miles above lihamo and 1 l(i8 miles from
the sea, is the head of navigation for boats and
small steamers. Below this the river is wide
and deep, and the current not too swift, even
for sailboats. Steamers ply regularly to Bhamo,
and the river is an important artery of com-
merce for the interior of Burma, though it has
now been supplemented by a railroad running
parallel with its valley from Rangoon to Bhamo,
crossing the river at Mandalay. For 100 miles

from the sea extensive embankments have been

built to protect the low delta-plain from inun-

dations. For a recent description of the river

and the country on its banks, consult Mowbray,
"A Sail Down on the Irrawaddy," in the .S'cof-

iish Geofirriphical Magazine, vol. xvii. (Edin-

burgh. IflOl).

IRREDENTISM (from irredentist. It. irre-

dentista, from Italia irredenta (unredeemed
Italy), irredenta being from Lat. in-, not -\-

redcmptus, p.p. of redimere, to redeem, from red-,

back again + emere, to buy, take). A popular
movement which originated in Italy after 1878,

having for its object the recovery of what its

adherents call 'unredeemed Italy,' Italia Irre-

denta, meaning all that territory at present be-

longing to Austria, Switzerland. France, and
England having an Italian-speaking population,

but no longer forming part of Italy. Under this

description would come Southern Tyrol, Trieste,

Giirz, Istria, and Dalmatia, the Swiss Canton
of Ticino, Corsica, Nice, and Malta. To all

but the most exalted patriots the chimerical

nature of the Irredentist programme is apparent,
inasmuch as its execution would involve the sur-

render by Switzerland of territory it has held

for more than three hundred years, by Austria

of its only seaport, Trieste, and by England of its

great base in the Central Mediterranean. Malta.

Irredentism has ceased to be an influential fac-

tor save with the younger element in Italian

politics. It received a severe setback in the

formation of the Triple .Alliance embracing
Austria, the special foe against whom the Irre-

dentist movement was aimed. See Political
P.\RTIES, paragraph on Italy.

IRREDUCIBLE CASE. Sec Cubic Eqca-
TIOX.

IRREFRAGABLE DOCTOR. See Alex-
AN'DER OF TIaI.KS.

IRREGULARS (ilL. irrrijularix, not accord-

ing to rule, fioni T.at. in-, not -f reiiularif:, relat-

ing to rule, from refliila, rule, from rri/ere, to

rule). A military term generally applied to

partisan troops assisting the regular establish-

ment. They are, as a rule, only partially trained

and equipped, a.s, for instance, the Franctireurs
(q.v.) in 1871; some of the Cossack (q.v.) regi-

ments of Russia; the Bashi-Bazouks (q.v.) of

Turkey; and the armies of the feudatory chiefs

and rulers of India. See Armies.

IRRIGATION (Lat. irrifjatio, from irrigare,

to irrigate, from I'li. in + rigare, to moisten: con-

nected with Goth, rign, AS. regn. OHO. regnn,

Ger. Regen, Eng. rain, and probably with Ok.

ppixc'v, breehein. to wet). In agriculture, the

method of increasing the productiveness of soils

by an artificial supply of water. The practice of

irrigation is very ancient. There is evidence to

show that works for the storage and distribution

of irrigation water were constructed in Egypt
as early as B.C. 2000. Extensive works, intended
for irrigation on a large scale, existed in times
of remote antiquity also in Assyria, Mesopo-
tamia, Persia, India, Ceylon, China, and other

parts of the earth, as well as in Peru and
Mexico in the Western Hemisphere. Remains
of ancient irrigation works are found in the

Southwestern United States (Xew Mexico and
Arizona). In all of these regions irrigation is

iieces.sary for successful agriculture, because the
rainfall is insufficient for the needs of ordinarj'

crops. Irrigation is also required even in humid
regions for crops, such as rice and cranberries,

which require a large amount of water.

The area of the earth's surface over which
the rainfall is deficient (less than 20 inches

or 500 millimeters), and irrigation consequent-

ly a necessity for successful agriculture, is

very extensive. In addition to this vast area

in which, as a rule, agriculture is impossible

without irrigation, there are considerable area-s

in the so-called humid regions in which the

irregularity of the rainfall makes irrigation

profitable. The extent to which the arid lands

can l>e reclaimed depends upon the water-sup-

ply available for irrigation. It has been es-

timated that there is sufficient water to irrigate

onlv about one-fifth of the arid region of

the" United States, or from 1.50.000.000 to 200.-

000.000 acres. Of this irrigable area probably
less than 10,000,000 acres have already been re-

claimed. In Europe irrigation prevails chiefly

in the south, where it was introduced by the

.

Romans. It is most extensively and systemati-

cally practiced in Lombardy. Spain, and the south
of France, but exists to some extent in other

parts of Europe. Wilson estimates the irrigated

area in Italy to be about .3.070.000 acres, in Spain
SOO.OOO acres, in France 400.000 acres. No-
where is irrigation practiced on so large a scale

as in India, and the irrigation systems of that

country are being rapidly extended by the Brit-

ish Government. According to Wilson, the irri-

gated area in India is about 2.).000.000 acres.

Egypt follows with 6.000.000 acres, although ir-

rigation works now in process of construction

will vastly increase this area. Only at a com-
paratively recent date has irrigation been in-

troduced into Aiistralia. but it is rapidly extend-

ing there. The same is true in a measure of

South Africa. The practice of irrigation has
declined, or entirely disappeared, in many of

those regions where it prevailed most extensively

in remote antiquity.

Water-supply for Irrigatiox. Water for

iirigation is derived from (1) natural streams,

springs and lakes; (2) wells; and (.3) storage

of storm waters. Occasionally also the sewage
water of towns is used for irrigating purposes.

The simplest and most common method of secur-

ing water for irrigation is to divert it from

streams by means of a dam and a ditch or canal

running along the sides of the valley of the

si ream, at a less grade than that of the stream

ittelf. \\'hen the fall of the valley is great the

canal can be readily led off to such a distance

that extensive areas may thus be supplied with

water. When the fall of the stream is slight,

however, the canal may wind along close to the

stream for miles before anv extensive areas lie
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bcnonth tlie cnual in a position to receive the
watiT it carries.

It frequently liappens that a diverting dam
or one or more la rye storage reservoirs must
be provided. In a number of instances sub-
merged dams have been built across the valley of
a stream whose waters disappear in summer.
The practice is to build reservoirs and head-
works generally at the highest suitable point
consistent with good location for both these
structures and the upper portions of the con-
duits leading from them.

Keservoirs are often increased by adding to
the heights of the dam as the demand for
water increases. The financial resources of moat
American irrigation works are likely to be
limited at the start, would-be irrigators follow-
ing rather than preceding tlie development of
water-supply. On this account early works
are often tcmi)orary in character. Again, both
labor and material are apt to be so dear as tc
lender cement masonry cimstruction quite out
of the question. Consequently many timber or
timber and loose stone dams", have been built,

and more ambitious structures of the rock fill

type (see D.\ms and RESEitvoiR.s) have been
erected, fn some cases even lliuisy lirush dams,
loaded with stone and earth, have been thrown
across or jjartly across a stream, with the full
knowledge that they would not last more than
a year or two at best.

Artesian wells are a most important source
of supply for irrigation in many western sections
of the United States. In Kansas, Nebraska,
and otlier States very fair supplies may be
obtained frf.m comparatively shallow wells by
I)umpiiig. In California water is sometimes de-
veloped by tunneling into hillsides. Where
p\inips have been \iseil they have generally been
simple in construction and of small capacity.
Large numbers of windmills are employed to
drive small pumps on the Great Plains, mostly
for domestic water-supply, but not infrequently
for irrigation. Many of these arc home-made,
resembling the simplest form of paddle water-
wheel, or are more elaborate, according to the
mechanical ability or ambition of their makers.
S<'rviceable and durable windmills (q.v.) are
now so cheap and so much more elTiclent than
the home-made affairs that there is little excuse
for not having one wherever it can l)e put to
good use. Small storage reservoirs are a neces-
sary adjunct of windmills, since there may be no
wind when water is most needed, and since
they also make it possible to save the night
jmniping. Such reservoirs may he constructed
by intelligent farmers at comparatively little

cost by throwing up earth embankments. In
some cases a concrete or asph.ilt lining may be
required to prevent leakage, but oftentimes the
earth may be so packed, or puddled, by wetting
and ramming it, as to make more expensive lin-

ing unnecessary. Where available, motor power is

a cheap means of lifting water. Its applications
to that end range all the way from a series of
buckets mounted on a wheel placed in and driven
by the stream to the most modern and efficient
combination of pimips driven by turbines. Hy-
draulic rams are also employed.

In a comparatively few instances steam pump-
ing engines are used, particularly where large
quantities of water are to be lifted to a con-
siderable height. This is true in California,

Hawaii, and elsewhere, where large areas of land
arc irrigated by immense pumping plants. Gaso-
line engines are used to drive pumps. They re-

quire but little more attendance than a windmill,
and have the great advantage of not being depen-
dent upon the uncertainties of the wjnd. In
America the quantity of irrigaliiig water raised

by pumps of all kimls is small, but in Europe,
Africa, and Asia much pumping is done. lu
Kgjpt and in some Asiatic countries, however,
most of the pmnping is very primitive, the power
being applied by men or animals. I'umping is

increasing of late with the development of wat<T
from wells and with the demand for water to
irrigate land that cannot be reached from exist-

ing low-level canals. In many instances water
can be secured in this way at less expense than
by gravity, since it permits the utilization of

near-by sources, thus avoiding long and costly

canals. The water, too, is more directly under
the control of the irrigator.

Assuming that a good supply of water for ir-

rigation is available either by diversion from
streams, by storage of storm waters, by pumji-
ing from wells, or from any other source, the
question to Ije here discussed is the best nieaits

of utilizing it for the production of crops.

Mktiiods ok .\prr.vi.\o IiutuiATioN Water.
!Main canals and conduits arc often the most
expensive part of irrigation works, owing to
their length and the ditficultics encountered in

their construction. The cheapest and simplest
conduit is a ditch, heading in the .source of sup-
ply, and departing just sulTiciently from the
natural contour of the countrv to insure a flow

Fig. 1. KARTH CANAL rN'LISED.

of water. In the early days of irrigation such
ditches were little more than single furrows, or
channels no larger than might be formed by a
plow, leading a short distance from the banks
of a stream. To-day there are thousands of

Fig. 2. canal in barth lived with mabonrt.

miles of irrigation ditches, or canals, large
enoiigh for small boats, while in India it is

quite common to build com))ine(l irrigation and
navigation canals, thus alfordiiig a ready out-
let for the products of the irrigated area and
inlets for supplies. In rolling or hilly country
canals may have to follow circuitous routes to
maintain their level, thus adding greatly to their
length. It may be cheaper, or. when a stream
or valley is encountered, even ne<'essary, to con-
tinue the line of the canal, changing the con-
struction to an elevated flume, or else substitut-
ing a pipe or inverted siphon, laid on or in the
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ground. Where grades and other conditions per-

mit canals should be made narrow and deep

rather than wide and shallow, in order to lessen

the surface exposed to evaporation.

ary deposits and plant growths on their sides

and bottoms. Sometimes leakage may be di-

minished by throwing powdered clay into the

water at the head of the canal. The sediment-

arj' matter naturally carried .by the water will

often reduce the leakage in a few months or

years.

Flumes are most commonly built of wood,

with a rectangular eross-section, l)ut in recent

years steel has been employed, particularly in

precipitous rocky locations, or where crossing

streams or deep ravines. The ordinary flumes

of boards or plank are subject to leakage. To
avoid this, and also to give a channel better

adapted to the flow of water, wooden staves are

now being employed, formed into a semicircular

or other .shape designed to give a curved bot-

tom. The staves are held in place by .steel rods

or bands, so arranged that they can be tightened

by turning nuts. Tlie steel flumes are made of

thin plates riveted together. Flumes may rest

on mudsills, or timbers placed on the ground,

Fig. 4. semi-ctlindeicai, wood-stave flcme.

Seepage should be guarded against. To this

end lining with stone laid in mortar or with con-

crete or with cement mortar may be employed.

A great advantage in linings, if reasonably

Fie. 6. WOOD msiAATiON flume on tbestle.

smooth, is that they increase the carrying capac-

ity of the canals by lessening the friction, and
aid in maintaining it by lessening the sediment-

FiG. 6. steel ibbioation flume on teestle.

but, being generally designed to cross depres-

sions, they are more frequently supported on

trestles. The trestles, like the flumes, are gen-

erally of wood, but they are sometimes of steel,

particularly where the tlume proper is of that

material, or where the flume support must be

in spans, as at a stream crossing.

When, instead of valleys or streams, hills are

encountered, necessitating a long detour for

canals, tunnels are often employed. Tliey do

not dilTcr materially from other luiuiels. If lin-

ing is necessary, as in earth, or to reduce the

friction when in rix;k. it may be of brick, con-

crete, or stone, and resembles that for masonry
aqueducts in tunnels. See TrxxELS ; Aqueducts.
Headworks of some kind are required for

nearly all canals, flumes, or pipe - lines. In

America they are generally of timber, but in

much of the foreign work they are permanent
structures of stone. Tlie essential features are a
bulkhead, gates, and wasteway. Where there

is a dam at the head of the canal, the head-

works may be at one end of it, or form a part of it.
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Pipes may be substituted for canals or

fluiiifs. cither to convey water across depressions

or under streams, as already mentioned, or to

prevent losses from both evaporation and seep-

age. Either riveted steel or wood staves are the

materials most commonly used for such pipes,

lieinfr preferable to cast iron on account of their

relative lijrhtness, and consequent ease of trans-

portation in rough country, remote from rail-

so that the flow is moderate and uniform and the
water can be readily distributed to lateral ditches

or flumes at any desired point. The simplest

'•^T^f^

Fig. 8. TAi'i'Ooxs 0*0011 AXii mp.talj kob uyt in ibuiuatio.s.

method of tiirning water from a ditch is to cut

a hole in the side and to use earth to make a

dam in the ditch. An improvement on this method
is the use of portable cloth, wood, or metal dams
or 'tappoons.' The water is spread over the land

by a variety of methods, which Iwlong, as a rule,

in three main classes: (1) Flooding, (2) furrow
irrigation, and (3) sub-irrigation.

Wickson describes the following methods prac-

ticed in the Western United States: (1) Free

flooding, or running water on the land without

FlO. 7. BEAD-GATE FOB SMALL IRBIOATIO.N CAKAU

ways. WHiere the water is under little or no
pressure cither vitrified clay or cement pipes are

sometimes used, particularly in southern Cali-

fornia.

Works fob Fixal Distributios consist chief-

ly of open or closed channels, generally the

former, leading from the main or branch canal

or other conduit to the land to be irrigated.

For the most part small ditches are employed,

\sith permanent or movable gates, or temporary
eartli dams, to divert the water to or from the

minor channels. Except as modified by the

topography, the application of water to land is

chicily a detail of agriculture rather than engi-

neering, depending on the crop and the soil and
also the ideas of the cultivator. Subsurface

irrigation is generally considered impracticable

becaus of the difficulties expericnc-ed in securing

a thorough spreading of the water, besides which
the pipes may clog and the construction prove

expensive. Surface application, therefore, is al-

most universally employed. Broadly speaking,

the latter is effected either by flooding the whole

surface or sending the water through furrows.

Xeither involves much engineerins skill, but it is

best to have the main channels located with the

aid of a level, particularly where the areas are

large or have an irrcgiilar surface. Where pipe

systems are employed for final distribution thin

wrought iron or steel, or vitrified pipe may be

used, and hydrants must be provided for draw-

ing out the water.

The distribution of water by means of under-

ground pipes, standpipes, and hose is. however,

too expensive for irrigation on a large scale. The
open ditch, which takes the water out of the

larger canal or reser\'oir to the land to be irri-

gated, is made to follow the contour of the land,

Fig. 9. iuhigation «v klooping.

restraint, except that of the banks of the

lateral conveying it. In this method the ditches

or laterals are carried along the higher parts ot

the field and the water is released by spade cuts

at intervals in the banks, or it is made to over-

flew the banks by means of dams, as described

above. This is the oldest and simplest method of

iirigation. It is best suited to small grains and
forage plants which are sown broadcast, and is

most elTcctivc with nearly level ditches and on

land of uniform grade. On account of the labor

involved and the difficulty of securing uniform

FlO. 10. CHEOKWOBK IBRIGATIOM.

irrigation, this method has been superseded in

many places by one of the check systems. (2)

Flooding in contour checks or irregular areas

of land inclosed by low embankments, the size

and shape of these area? being determined by the

inequalities of the surface. This method is best

adapted to land of very gentle slope. Its first
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cost is considerable, but it permits more effective

irrigation witli less labor than free flooding. In
this method the highest check is filled from the
ditch or lateral, and the water is either allowed
to overflow into the next lower check, or is drawn
off into it by means of gates provided for the
purpose. (3) Flooding in rectangular checks,

Fig. H. fdbbow inKiGATioN.

or level areas of appro.ximately the same size

inclosed by low embankments. Tliis method is

little used except for orchard, vineyard, garden,
and rice irrigation, being largely superseded for

other purposes by the contour check method.
Unless the land is quite level, its preparation for

the method involves the shifting of a large

amount of earth, and the levees of irregular

heights which are required interfere with the use
of power machinery in cultivating. (4) De-
pressed bed method, in which the ditches are car-

ried on tlie tops of the levees and the water is

allowed to soak out into the checks inclosed by

^^ppfii

FlO. 12. PLAN OF IRRIGATED FAR.W.

the levees. This is* a garden modification of the
rectangular check system, and is used in tlie

growing of vegetables and small fruits. It is

best suited to porous soils, which require fre-

quent irrigation. A primitive form of this

method is ridge irrigation, in which plants are
grown on the sides or at tlie base of raised
ditches. (.t) Furrow irrigation, or running
water in furrows between the rows of crops, is

the simplest, cheapest, and most widely used
method of irrigating crops which can be grown
to advantage in rows, and is adapted to a wide
range of slope and soil conditions. If the slope

is not too gi-eat to carry a small stream without
excessive wasbing, the rows are run straight
down the grade from the supply ditch or flume,

which occupies the crest of the highest ground

;

otherwise the rows are run diagonally at tlie

angle giving the proper grade. The length of

furrow that can be used depends upon the char-

acter of the soil and the head of the water. The
more porous the soil, the larger should be the
stream or the shorter the furrow. For most
field and garden crops a larger stream and a
Ehorter run are used than for fruit-trees. Late-

rals or supply ditches are usually taken across
the slopes of the land at intcival.s of about forty
reds. The laterals should be as nearly level

as possible, so that they can be kept full and
will discharge uniform amounts of water through
the openings into the furrows. (0) Raisedbed
irrigation, in wliich a raised bed is surrounded
b^' a small ditcli from which the water passes
into the soil by seepage and capillary action, is

a modification of the furrow system, especially

suited to rather heavy, retentive soils in which
water moves readily. (7) Subirrigation, or dis-

tribution by means of undergr()un<l pipes with
suitable outlets, or from tile drains or blind
ditches, from which the water can rise to the
roots of plants by capillarity. The method is

expensive and of doubtful practicaliility, except
on a limited scale, in greenliouse and other horti-

cultural work. A similar method, known as
'underflow irrigation,' consists in opening fur-

rows at considerable distances apart and keeping
them filled with water until the ground w^ater

rises so that it can reach the roots of plants by
capillarity. The method is little used. (8) Dis-
tribution by means of underground pipes, stand-

pipes, and connections for sprinkling is a method
whicli is considered too expensive for use on a
large scale.

The choice of a method must be determined by
the amount of water available, the slope and
nature of the land, tlie character of the crop, etc.

According to Wickson, a method to be of value
must secure the following results: "(1) Distribu-

tion of moisture evenly tlwoughout the soil mass
to as great a depth as possible, providing it does
not sink beyond the reach of the plant by root

extension nor beyond recovery by capillary rise;

(2) economy of labor both in aggregate time and
in the feasibility of operating without employ-
ment of extra hands; (.3) economy of water in

the prevention of waste by overflow or evapora-
tion or by rapid percolation, and in placing the
water where it will do the most good; (4) leav-

ing the land in the best condition for attaining

with least labor a state of tilth which conserves

moisture and at the same time favors thrift in

the plant." Crops sown broadcast can be irri-

gated only by flooding or sprinkling. Flooding is

also best ad.ipted to very loose soils. The contour
check and furrow method require least labor. The
furrow method is best suited to subsequent culti-

vation by horse-power, which is a matter of great
importance, since thorough cultivation, to over-

come the compacting tendency of irrigation and
to secure a soil mulch, should in all eases follow

as soon after irrigation as the condition of the
soil will permit. Deep and thorough preparation
of the soil increases its storage capacity for

water, and frequent cultivation of the surface
reduces loss from evaporation, thus reducing
materially the amount of irrigation required and
enabling the soil to utilize to the best advantage
whatever rainfall may occur.

Dt'TV OF Wateb ix lRRio.\Tiorf. Tlie amount
of water required to irrigate different crops under
varying conditions is a matter of fundamental
importance, but has never been very accurately
determined, and there is no very accurate simple
means of judging when a soil needs irrigation.

The term dutti of irafer is commonly used to
express the number ft acres which a given quan-
tity of water will adequatelv irrigate and is best
stated in acre-feet or acre-inches, which are the



IRRIGATION. 794 IRRIGATION.

amounts of water rciiuirc'il to cover an aoro 1 foot

or 1 iiiih lU-cp, rcMpeclivcly (IS.SOO and 3030
cubic feet. res|H'ctivcly) . The water is usually
measured to consunu'rs in cubic fcrl per second,

or secoml-frct. A second-foot is a tlow of 1 cubic

foot of water in a second of time. One second-

foot will supply an acre-inch in 1 hour and 30
seconds, oil'? acre-foot in 12 hours and G minutes.
"In 24 hours, a stream of 1 second-foot would
supply 23.8 acre-inches, and would cover 7.93

acres of land with water 3 inclies dei-p." (King.)
A common unit of measurement of water in tlie

Western t'nited States is the ntiiter's itich. which
is the amount of water which will tlow through
a hole 1 inch square in 1 second of time under
a certain pressure or head (which, theoretically,

is () inches, but wliieli varies in ditrcrent States).

In California .")() miner's inches are considered

equal to 1 second-foot ; in Colorado, 38.4.

The duty of water, reported on the basis of

area actually irrigated with a n;iven amount
of water, varies so widely in ditrcrent locali-

ties and conditions of water • .supply that it

is of little or no value as a measure of the

water actuiUv required in crop iiroduction. how-
ever useful it may be as a roufjh guide in esti-

mating the re(iuired capacity of irrigation works.

A more accurate measure is the actual amount
of water required to ])roduce the maximum yield

of a crop under given soil and climatic conditions,

and this, as already intimated, has not received

the investigation its importance demands. King
gives the following as the minimum amounts of

water required to bring the crops named to matu-
rity under conditions of absolutely no drainage
and the smallest possible evaporation, assuming
also that at tlie time of jilanting the soil already

possesses a sulTicient amount of moisture:

pressed in acres per second-foot. To put those
ligures on a more definite basis, a column headed
"Inches per ten days" has been added in King's
Irrigation and Drainage. The modilied table is

reprinted herewith. It should bo noted that
it is based on measurements at the head of the
canals, and therefore includes losses l)y seepage
and evaporation, as it properly should. The
higher duties in southern California are due
largely to the care taken to prevent these losses

A.MO0NT OF WaTBB UHKD IN IltlliaATIO.V I.V DiFFEBENT
COITNTRIKH

(Adapted from 'Wilson, by Kbig)

NAME OF COnNTBV

Northeru India
Italy
Colorado
Utah
Montana
AVyomlng
Idaho
.New Mexico
Southern Arizona
.San Joaquin Valley..
iSonthern California..

No. of acres
per sec. ft.

60 to 150
66 to 70
80 to 120
CO to 120
SO to 100
70 to 90
CO to 80
110 to 80

100 to 150
100 to 1 50
150 to 300

No. of Inches per
10 days

3.967 to
3. mil to
2.975 to
3.967 to
2.975 to
3.4 to
3.967 to
3.967 to
2.38 to
2.38 to
1.587 to

1.587
3.4
1.9S3
1.983
2.38
2.644
2.976
2.975
1.587
1.587
.793

and to apjily the water to the crops with a
iiiinimum of waste. Such care is more feasible

in that section than elsewhere, on account of

the intense cultivation there employed and the
high values of the products obtained. Some
more recent American figures of duties, ex-

pressed in acre-feet, are given in The Use of
^yater in Irriantion, Bulletin No. 86 of the

United States Department of .\griculture, Oflice

of Experiment Stations, being reports on inves-

tigations made under the direction of Elwood
Mca<l. These records showed a range of from

Highest Pbobadle Duty of Watf.r for Different Yields of Certain Crops
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•tendency to excessive irrigation. This gives not
only low duties, but results in over-saturation of

the soil and has rendered larj;e areas of the lower-

lying lands in irrigated regions unfit for cultiva-

tion by Hooding them with seepage water or by
causing the rise of alkali. (See Alkali Soils.)

I'or these reasons thorough drainage, either nat-

ural or artificial, is a necessary accompaniment
of irrigation, as a protection against the harmful
results of excessive irrigation.

AmoiuVt Axn Freqikxcv Of Irrigation. The
conditions that must be taken into consideration
in determining the amount of water to be ap-

plied are: (1) The storage capacity of the soil,

(2) the depth to which the roots of the particu-

lar crop penetrate, (.3) the rate at which water
will rise from the soil below the root zone,

and (4) the dryness of the s(jil and the sub-

soil. The fretiucncy of irrigation will be de-

termined by: (1) The amount of available mois-
ture which the soil can store, (2) the rate at
which moisture is lost by transpiration through
the plant and by evaporation from the soil, and
(."?) the degree of dryness of the soil which the

plant will tolerate without injury. Where the soil

is deep and nifllow the roots of plants extend to

a great dejilh and over a wide area. Thus having
a wider field from which to draw supplies of

moisture and plant food, the actual percentage of

moisture in the soil may be smaller without detri-

ment to the plant than if the root-feeding was
more restricted. Again, compact, clayey soils

hold moisture so tenaciously that plants growing
on them begin to sutTer for moisture, even when
the soil contains a percentage of water which
in case of less tenacious, sandy soil would be

abundant for tlio plant's needs. The aim in irri-

gating should be to apply simplv enougli water to

meet the needs of the ])lant williout loss in the
drainage. It is well to bear in mind in attempt-
ing to accomplish this desired result that plants
vary in their water requirements at different

stages of growth. Edmond Gain reports inves-

tigations which indicate that at the time of plant-

ing the soil should have about 2.5 per cent, of

the total amount of water which it is capable of

holding, then it should fall to I.t per cent, and
remain at this point until the first leaves are
formed, when it shoiild be raised quickly to

nearly 40 per cent. It should be allowed to fall

rapidly to about 2.5 per cent, and remain at this

point until shortly before flowering, when it

luay be rai.?ed gradually to 40 ])er cent, and then
pllowed to fall rapidly to 12 or 1.5 per cent.,

where it remains during fruiting and maturity.
King has found that a crop of maize yielding

70 bushels per acre can be brought to maturity in

110 days with 11.75 acre-inches of water, applied
in 3 irrigations at intervals of 37 days on soil

of medium texture, or in 5 irrigations at inter-

vals of 22 days on the most open soil. With
higher yields the number of irrigations has to be
correspondingly increased. A crop of wheat
yielding 40 bushels per acre requires 12 acre-

inches of water, applied in .3 or 5 irrigations

according as the texture of the soil is medium
or very coarse. Barley yielding CO bushels per

acre may be brought to nialurily in 88 day; with
12.84 acre-inches of water applied in 3 or .5 irri-

gations, at intervals of 2!) and 18 days, on
medium and coar.se soils respectively. Actual
practice varies widely in difTerent parts of the
world. Three to five irrigations seems to be

Vot,. x—51.

about the average for wheat. With maize it

varies from 3 in Italy to 15 in Egypt, but 5 to 7

irrigations appears to be about the average. It

is usual to give only one irrigation for each crop

of clovers and alfalfa. Water meadows are irri-

gated as often as the w'ater-supply will permit.

The practice with potatoes is to give 2 to 4 irriga-

tions, according to the slope and texture of the

soil, beginning when the plants have nearly or

(^uite reached the blossoming stage. In actual

practice the intervals between irrigations of fruit-

trees and vineyards vary from 7 to 40 da3'S.

According to Wickson, fruits in California re-

ceive 2 inciies of water per month during May
to August, on retentive soils, and 3 inches during
the same period on co.-'.rse soils. In rice culture

the land is kept flooded the greater portion of

the time during the growth of the crop. Ac-

cording to JIaxwell, it is a common practice in

Hawaii to apply 200 to 250 acre-inches of water

to sugar during a growing period of 18 to 20
months, although exiieriments have shown that

100 acre-inches is ample.

Di«siox AND AIeasuremknt of Water. Suc-

cessful irrigation is very largely dependent upon
the judgment of the irrigator, and this in case

of an expert is probably as reliable as measure-
ments, in our present knowledge of the duty of

water. Measurements, however, are necessary

when many irrigators draw their water-supply

from the same source. In this case various

methods of division and mea.surement3 are used.

TffT-

•imii mm
li
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Fig, 1.1. MEASURING WEIR.

When the supply is small and the whole of it

can be used by each irrigator to advantage, water
is often distributed on the time basis, allowing

each user to have the whole stream a length of

time proportionate to the amount of water to

which he is entitled. By this method there is a

rotation in the use of water. When the supply

is too large to be used by a single individual,

various devices, called divisors, are used to ap-

FlH. U. rOOTE'8 MEAStJRIXO WEIR AND BPILL-BOX.

portion to' each user the proportion of water to

which be is entitled, or modules, measuring weirs,

and spill-boxes are employed to measure each

irrigator a definite quantity of water. This

division and measurement of water for irrigation

is controlled by law (see following page). The
rigbtor privilegeof using water fromacanal, ditch,

or stream in definite (luantity or upon a jirescrilied

area of land, is termed a water right, and sucU
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right or privilege is usually acquired oitlicr by
priority of use or by purchase. In an arid region.

where so much depends upon the supply o£ water.

FlO. 15. DIVISION BOX.

a water right is a very valuable property. See
HyDHOGKAI'IIY; \\'.\TEK-SrpPI,Y.

Quality of Ihuiuatio.n Water. The character
of the water available for irrigation ])urposes is

a matter of great importance. All natural waters
carry nime or less organic and niineial iiiaiter in

suspension or solution, and thus furnish, in addi-
tion to the water so nocessaiy for the growth of
plants, a certain amount of fertilizing matter.
Waters carrying a large amount of soluble matter
should, however, be used with caution, since the}'

may cause the accumulation of alkali in the soil

in injurious amounts. Of the waters available
for irrigation, sewage is most valuable on account
of the fertilizing matter carried to the land. Sew-
age irrigation is practiced with success in (Jreat
Britain and on the Continent of Europe, notably
on the Craigenlinny meadows, near K<linliurgh:
at (iennevillicrs. niar Pari~; in the vicinity of
Berlin; at Milan, Italy: and also at a number of
places in the t'nited .States.

Laws and Instituticns. The development of
iirigation in the Western United States has given
rise to many complex legal, economic, and social

proi)lems. This has resulted from lack of uni-
form laws regarding ownership, control, and dis-

tribution of the water-supply and uncertainty as
to State and Federal jurisdiction. These com-
plications become acute, for exaniide, when, under
State laws, all the water of a stream is al)sorbed
for irrigation purposes, and the Federal courts
assert the paramount importance of riparian
rights and the protection of navigation, regardless
of the use of the water in irrigation. Again
Eerious complications arise when a stream crosses
the boundaries of two or more States and each
claims all the water flowing on its soil, as well as
when the sum of the individual claims largely
exceeds the amount of water available.

There is a strong popular demand in the West
for public aid in the construction of irrigation
works too large for private capital and enterprise
to undertake, especially for the building of reser-
voirs for the storage of water, as is done, for ex-
ample, by England in Egypt and India, where the
largest iirigation works in the world are being
built by the British Government, .\notlier mat-
ter of vital importance in connection with irri-

gation is the protection of the forest growth of
the watersheds of the streams, with .a view to
mitigating floods and securing a more uniform
flow of the streams. Tlie importance of this mat-
ter is beginning to be realized, and steps are
being taken to protect the forests of these
watersheds from the wanton destruction to which
they have been subjected in the past. The
practice of irrigation has given rise to many
interesting economic and social conditions.
Among other things it has been productive of

small proprietors and diversified and intensive
farming; it furnishes admirable training in self-

governmcnl and encomages coi.peiatiim ; and has
removeil the evils of isolation in farm life by
making possible the building of homes in village
centres, thus realizing a happy combination of
town and country life.

Irbi(;atiox in HiMiD Climates. Supple-
mental irrigation to carr.v crops through ]>criod3

of drought has been found profitable in many
ca^es in humid legions, especially on light, weli-
diained soils and with crops of high value. To
what extent the practice may Ik' extended with
advantage has not been definitely determined. The
rainfall of such regions is a disturbing factor.
If a heavy rain occurs soon after a thorough
irrigation, more serious damage may be done by
e.Kcess of water than would have resulted from
drought, especially if the soil be compact and
)M)orly drained. Irrigation should therefore be
attempted in such regions only on soils provided
\7ith thorough natural or artificial drainage.

BinLiocUAriiv. The more im|)orlaiit literature
relating to irrigation includes publications of the
United States Department of Agriculture on
irrigation; water-supply and irrigation pap<-rs
and other publications of the United States Geo-
logical Survey. Division of Hydrography; Report
f)f a f^ciiate Committee for Irrifjntion and I'roo-

himation of Arid Lands (Washington, 1800) ;

Special Iteports to foiif/ress oti Irrifiatioti in the
I'nited Stales (Washington. ISOI); Ilinton and
others, Artemian and Underflow hnexliqntions
(Washington, 1892) ; Chittenden, Report to ('in-

gress on Reservoir Sites in Wnominfj and Colo-
rado (Washington, ISDH) ; Xewell, "Irrigation,"
in the Klevenih and 'ficelfth I'nited States Cen-
sus Reports (Washington, IBOO and 1000) ; re-

ports and bulletins on irrigation of the agricul-
tural experiment stations in California. Colora-
do, Utah, and Wyoming, and tlic reports of tlie

State engineers of these and other Stales in the
arid regions; .\nierican Society of Irrigation,

Engineers' Annuals; Mead, Irriyalion Institutes
(New York, lOO.S) ; Dennis, Reports on Irririation

find Canadian Irrigation Surretis (Ottawa, 1804-

00) ; Deakin. Irrifintion in Western America
(Melbourne. 188;)) ; Hall. Irriijation Development
and Irrigation in California (Southern) (Sacra-
mento. 1886-88) ; Broiigh, Irririation in Utah
(Baltimore. 1808); Fh-nn. Irrigation Canals
and Other Irriqalion Works (San Francisco,

1802) ; Buckley. Irripation Worhsi in India
and Egypt (London. 1893) ; Willco<-ks, Egnptian
Irrination (London, 1800) ; Xewell, Irrigation

in the United States (Xew York, 1902) ; Schuy-
ler, ReKrvoirs for Irrigation (Xew York. 1002) ;

Ross, yotes on Dislrilnition of Water of Upper
Kgiipt (Cairo, 1882) ; Brunhes, L'irrigation dans
In prninsnie ilirif/ue et d<ins VAfriquc du nord
(Paris. 1002); Baird - Smith, Italian Irrigation

(London, ISo.")) ; Moses. L'irrigation en Asio
cent rale (Paris. 1894); Parral, I.es irrigations

dans les bouches du Rhone (ib., 1870); id.,

Les irrigations de Vauchise en 1S77 (ib., 1878) ;

Wilson, Manual of Irrigation Engineering (New
York, 189.5) ; Stephens. Practical Irrigator and
Drainer (Edinburgh. 1884) ; Stewart. Irrigation

for the Farm. Garden, and Orchard (Xew York,

1877) : Scott, Irrigation and Water Suppig (Lon-
don. 189.")) ; Bonna. Les irrigations (Paris. ISSO-

90) ; Salvador, rh/draulique agricole (ih.. 1900) ;

Llaurado, Tratado de aguas y neyos (Madrid,
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1884) ; Wilcox, Irrigation Farming (Xew York,
1893) ; King, Irrigation and Drainage (New
York, 1899) ; Sniytlie, Conquest of Arid America
(Xt-\v York, 1900) ; Kinney, Treatise on the Law
of Irrigation (\Vusliini,'ton, 1894); JAmi(, Irriga-

tion Law (Saint Paul, 1901). Among the periodi-

cals devoted to irrigation are Irrigation Age
(Chicago) and National Irrigation (Han Fran-
cisco). Bibliographies of irrigation will be found
in the annual report of the Colorado Experiment
Station for 1891 (Fort (.'oUins, Co!.), and in

the FJrvrnth Annual Report of the United States

Geological Survey, 1889-90, part ii., and a bibliog-

raphy is in course of preparation under the

direction of the librarian of the United States

Department of Agriculture.

See articles on Aqueduct; Canal; Dams and
Reservoirs; Flume; Hydrography; Pumps
AND Pumping Machinery; Sewage Disposal;
Tunnel; ^^ATER-METER ; Water-Supply.

IKRITABILITY (Lat. irritahilitas, from ir-

ritabilis, irritable, from irritare, to irritate).

The state or condition of the 'protoplasm of

plants when it responds to a change in external
influences or the adjacent protoplasm. The change
which initiates the response is called a stimulus.
When the nature of the stimulus is unknown,
automatism is predicated rather than irritability.

Temporarily the protoplasm may lose the power
of responding to a .stimulus, but when this is

permanentlj' lost the protoplasm is dead. Tem-
porary loss of irritability may be occasioned by
prolonged or repeated stimulation, in which case

the loss is said to be due to fatigue ; or by un-
favorable conditions, such as deficient moisture,
low or high temperature, lack of oxygen, etc.

The agents affecting plants are extremely
numerous and varied. The light changes both in

intensity and direction from hour to hour; the

temperature fluctuates, the moisture in air and
Boil is seldom the same for two consecutive daj-s.

The nature of the stimulus does not in any way
determine the character of the response, but this

is conditioned by the mechanism which the stimu-

lus sets in action. As there is unlikeness between
stimulus and reaction, so there is disproportion
between them in the energy involved. Altliough

the stimulus stands to the reaction apparently in

the relation of cause to effect, it only initiates a
series of changes, in the course of which the energ}'

stored in living protoplasm is set free, and this

produces, through the appropriate mechanism,
the result observed. The stimulus is only a re-

leasing cause, and, were the energy not provided
by the living protoplasm, no reaction w^ould

occur. The only apparent exception to this is

seen when a stimulus inhibits the action of an
organ whose normal function requires the expen-
diture of energy'. Here the release of energy
seems to be prevented. In the absence of exact
knowledge as to bow this is accomplished, it 7iviy

be assumed that it is by counteraction rather
than by suppression.

The limitation of irritability by unfavorable
external conditions, the phenomena of fatigue.

and the disproportion between the stimulus and
the reaction it calls forth lead to the formation
of an hypothesis regarding the state of the proto-

plasm when it is irritaole. Briefly stated, this

liypothesis assumes that a substance which is

readily deeomposed is produced by the proto-

plasm or ilevelo|)ed as part of it. Wlien a stimu-

lus acts upon the protoplasm this substance is

decomposed, and in its destruction energy ia

liberated, by means of which the response is

made. In those cases of activity which occur
without the action of any known stimulus, it may
be assumed either that an undiscovered stimulus
is acting to initiate the necessary decomposition,
or that the protoplasm may decompose itself 'at

will' and release energy. The energy thus re-

leased may be applied to contraction: that is, to

changing the form of the protopla.smic body, to
secretion, to increasing or retarding the rate of

growth, etc.

Xot all portions of the plants are equally sen-

sitive to a given stimulus. Indeed, in many cases

the sensitive regions are sharply localized and
very limited. It has been shown, for example,
that sensitiveness of a root to the stimulus of

gravity is limited to the terminal millimeter or

two. In other parts the whole growing region

may be .sensiti\e. When the sensitive region is

sharply localized, it may be coincident with the

region in which the response is perceived, or it

may be separated from it by a considerable dis-

tance. In the latter case a propagation of the

stimulus must occur. There are in plants no defi-

nite stiuctures corresponding to the nerves of

animals, though in roots iibril-like structures in

the protoplasm have recently been claimed to be

the lines along which the propagation of the

stimulus from the perceptive to the active region

occurs. Setting in action the mechanism of per-

ception, the propagation of the stimulus, and the

execution of the final response consume time.

In some plants the final response follows in a

fraction of a second after the stimulus is received,

as in the sensitive plant. In most cases, however,

the end reaction is separated in time from the

initiation of stimulation by seconds, minuics, or

even hours. This interval is known as the reac-

tion time. When it is sulTiciently long, a stimu-

lus may be applied during a portion of the reac-

tion time and then discontinued. After the usual

interval, however, the reaction will still occur,

although no stimulus is then operating. Such
effects, the results of previously acting stimuli,

are known as 'after-effects.' The time during

which any stimulus must act in order to call

forth a response is the presentation time.

The reaction to a stimulus may consist either

in a change in the amount of rate of a function,

or in a change in the character of a function. In

the former case the stimulus may either accele-

rate or retard. The hatter form of reaction is

much less common than the former. Further,

the reaction may be either direct or induced.

Induced reactions are such as will not occur in

response to the stimulus acting unless some other

stimulus first brings about a change; after which
reaction to the first stimulus becomes possible.

Thus a plant may not respond to stimulation by

gravity unless it is first stimulated by light. It

is difficult, therefore, to disentangle the effects o)

different stimuli without extreme care in experi

mentation. Every living cell of the plant is i>i

reality an irritable structure. Since movement
is the most easily observed reaction, the mistake

has been made of considering motor organs as

being specially irritable regions. Thus, tendrils,

the leaves of the sensitive plant, the peculiar

motile leaves of the Venus's fly-trap, the tentacles

of the leaves of Droscra, the contractile filaments

of many anthers, etc, are looked upon as sensi-

tive organs par excellence. In reality, howe-cer,
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many of these are f;ir inferior in sensitiveness to

structures whose reactions arc less evident.

IRRITANCY (from irrilani, from Lat. ir-

riltirc, to render void, from irritus, inrilus, in-

valid, from in-, not -|- ratus, decided, p.p. of

rcri, to think). In Scotch law, the forfeiture of

an estate as the result of a breacli of condition,

e.vpress or implied, or the happening of an event
upon which the termination of the estate is made
to depend. The irritant or fatal condition, or pro-

viso, may be an incident of the estate f;ranti'd, as
tlie duty annexed to a feudal freehold, or it may
he the result«of an expressed ])ro\ ision. known as
an irritant c'lausp, contained in the deed creatin<^

the estate alfeeted by it. See Co.NUlTlON ; FOB-
FEITIUK. ,

IRRITANT (from Lat. irrllarc. tn irritate,

annoy). An agent that causes increased circula-

tion, pain, increased function, or muscular eon-

traction, when applied to an animal tissue.

Among the irritants are many vegetable and the

mineral acids, strong alkalies, bichloride of mer-
cury, nitrate of silver, mustard, croton oil. tur-

pentine, etc. The term has been sometimes
vaguely applied to n\edieines whicli produce irri-

tation of nerves in distant parts when taken
internally, as instanced in the action of strych-

nine U])oii the spinal cord. Heat is a mechanical
or kinetic irritant. Light is also an irritant to

the retina, and in diseases of the eye is often a
powerful one. Electricity is an irritant when
applied in certain forms. See CoL'NTKli-lui!lT.\.\T.

IRTYSH, ir'tish. An affluent of the Obi. and
fourth in iiuportanee among the rivers of Siberia
(Map: Asia G .3). It rises in the southwest
range of the Altai Mountains in China, whence
it flows in a northwest direction througli Lake
Zaisan-\or, past the city of Tobolsk, until it

reaches the Obi, after a course of 2ti.'i.'i miles.

Its chief affluents are the liukhtarma. the Om,
and the Tara from the right; and tlie Isliim,

the Tobol, and the Konda from the hft. The
basin of the Irtysh. comprising the governments
of Tomsk, Tobolsk, Perm, and Orenburg, the ter-

ritories of Akmolinsk, Turgay, and Semi])alatinsl<,

and some Chinese territory, covers tlie immense
area of 038,000 square miles. The Irtysh is ice-

free aliout 200 days in the year, and is navigable
for nearly 2000 miles. The principal ports are
Semipalatinsk,Pavlodar, Omsk, Tara, and Tobolsk.

IRTTN, e-roon'. A frontier town of Spain, in

the Province of Guipfizcoa, situated on the Ridas-
soa River, here forming the French boundary,
five miles from its mouth in the liay of Biscay
(Map: Spain. El). It is a military st;ition

and a first-class port of entry. It contains an
interesting old church, restored in liiOS, and has
manufactures of leather, tiles, and bricks. Popu-
lation, in IPOO, 0009.

I'RTIS. (
' ) .\ beggar of Ithaca, an attendant

of Penelope's suitors. (2) The hero of Chap-
man's eomeuy The Blind Beggar of Alexandria.

IRVINE, Pi'vln. A seaport in .Vvrshire, Scot-
land, on the Irvine, a mile above its mouth, in the
Firth of Clyde (Map: Scotland. D 4). Ship-
building, iron-founding, and the manufacture of
chemicals, book-muslins, jaconets, and checks are
the chief branches of industry. Duntonknoll
Quarry yields a stone largely used for tin making
of bakers' ovens. Xeighhoring coal-mines yield
the principal article of export. The principal

features of the town are the nuinieiiial building,
a line bridge, and the academy, an educational
institution of high repute. The town owns its

waterworks. Mentioned as early as 1184, Ir-

vine is described as a chartered burgh in the
reign of Kobert Hruee. Its chief relics of an-
tiipiily are the square tower of Stanecastle and
the Xorman Seagatecastle. Population, in 1901,
9(10:1.

IRVINE, William (I74I-1804). An Ameri-
can soldier, lie was born in Ireland, graduated
at Dublin University, and was surgeon on an
English warship during the Seven Years' War,
at the close of which (1703) he emigrated to
America, and settled at Carlisle, Pa. In 1774
he was a member of the Provincial Convention,
and in January, 177(1, was appointed colonel of
the Sixth Pennsylvania Regiment. At the battle
of Three Rivers, in June, 177C, lie was made
prisoner, and. though soon paroled, was not
exchanged until Jlay, 1778, He became a briga-
dier-general Jlay 12, 1779, serving with Lord
Stirling on his exiie.iition against Slaten Island,
and with General \\'ayne at IJulls Ferrv, in July,
i;80. In 1782-83 he'had command at" Fort Pitt
of the troops for the defense of the western fron-
tier, and ill 178.1 acted as agent of his .State for
the distribution of the public lands among the
soldiers. During his term of olliee he reeom-
inended the ])Urcliasc of the 'triangle' tract, which
gave Pennsylvania her outlet on Lake Eric.
He was elected to Congi-css in 178(i, and was
made one of a commission of three to adjust the
accounts of the Confederation with the various
States. He also was a member of the convention
called to revise the State Constitution, and of

that by which the Federal Constitution was rati-

fied for Pennsylvania. From 1793 to 1795 he
was again a member of Congress, and in 1794,
during the Whisky Insurrection (q.v. ), com-
mandril the Pennsylvania militia. He subse-
quently removed to Phihulelphia. and at the time
of his death was president of tlie Pennsylvania
branch of the Society of the Cincinnati.

IRVING, er'vlng. Enw.\Rn (1792-18,34). An
eloquent ;ind distinguished Scotch clergyman. He
was born at Annan, Dumfriesshire, August 4,

1792. He studied at the LIniversity of Edinburgh,
and, after completing his curriculum fir the min-
istry, became a school-teacher at Haddington and
later at Kirkaldy. .\i the former [ilace. one of his

pupils was .lane Welsh, and at the latter began
liis friendship with her future husliand. Thomas
Carlyle. His early attcm]its at jucaching were
not successful, lint in 1819 he became asoi>tant
to Dr. Thomas Chalmers in Glasgow. Here he
felt himself overshadowed by his more famous
colleague, and in 1822 he accepted a call to the
Caledonian Church, Hatton Garden, London. His
success as a preacher in the nietro|)olis was un-
paralleled. In brief time he transformed a ])Oor

and obs<-ure congregation into a rich and fashion-

able one, and exrliaiiged the humble chapel ffir a
handsome structure on Regent Square. In 1823
he published his first important work. The
Oracles of find: Four Orationfi. iiith an Ariju-

mcnl on ludfiment to Come. At the close
of 182.5 he began to announce his convictions
in regard to the second personal advent of

Clirist, which he declared to be near at hand.
This was followed by his translation of a Spanish
work. The Cnminf] of Ike ^^r/tsinh in Glort/ and
Majesty, which professed to be written by a.
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Christian Jew, Juan Josafat Con Ezra, but was
in reality the couiposition of a Spanish Jesuit,

Manuel Lacunza. In 1S28 appeared his Homilies

OH the Sacraments. He now began to elaborate

his views of the incarnation of Christ, asseiting

the doctrine of His oneness with man in all tlie

attributes of humanity. The language which he

used on this subject drew upon liini the accusa-

tion of heresy, to which lie gave little heed. He
was deep in the study of the prophecies; and
when the news came to London in the early part

of 18.30 of certain extraordinary manifestations

of prophetic power in the west of Scotland, Irving

was prepared to believe them. (See Catholic
Apostolic Church.) Irving was arraigned

before the Presbytery of London in 1830, and
convicted of heresy; ejected from his new church

in Regent Square" in 1832; and finally deposed

in 1833 by the Presbytery of Annan, wliicli liad

licensed him. The majority of his congregation

adhered to him, and gradually a new phase of

Christian order and worship was developed, com-

monly known as Irvingism. though Irving had
really very little to do with its development.

Shortly after, his health failed, and. in obedience,

as he believed, to the Spirit of God, he went to

Scotland, where he sank a victim to consumption.

He died at Glasgow. December 7, 1834. Irving's

works were published in London {5 vols.. 18G4-

65). Consult: CarMe. Miscellaneous Essays and
Kcminisceiices (London. 1881); Letters and
Memorials of Jane Welsh Carlyle (London,

1883) : and Mrs. Oliphant, Life of Edicard Ir-

ving (London, 1862).

IRVING, Sir Henry (1838-1905). A distin-

guished English actor and manager. He was
born at Kcinton. Somersetshire, February 6, 1838,

his name being originally John Henry Brodribb;

his stage name of Irving was legalized by royal

licen.se in 1887. He was carefully educated at a

private school and then placed in a commercial

situation, but he early began preparing himself

for a dramatic career, and made his first appear-

ance on the professional stage at Sunderland in

1S56. After playing in Edinburgh. Glasgow,

Manchester, and elsewhere, not without meeting

fiequent discouragements, he appeared in 1866 at

the Saint James's Theatre in London. He soon

became noted as an interpreter of light comedy
parts, and more especially as the 'hea\'y villain'

in such roles as Robert Macaire and Bill Sikes.

But his first great success was as Digbv Grant in

the comedy of Tiro Roses (1870). which he per-

formed at the Vaudeville Theatre for three hun-

dred consecutive nights. In Xovcmber, 1871, he

was engaged by the Lyceum Theatre, and in-

creased his reputation by his appearance in The
Bells, as !Mathias (1871). in Euqene Aram
(1873), Richelieu (1873). and Bamlet (1874).

"The peculiarities of his style in Hamlet excited

great dilTerence of opinion among the critics,

which continued over his rendering of Macbeth
(187.'i) and Othello (1876. and again with Edwin
Booth in 1881). but the importance of his posi-

tion constantlv increased. His Richard III.

(1877) and his Loi/is -Tl. (1878) attracted great

admiration. In 1876 he made a tour through

Scotland. Ireland, and the provinces. The with-

drawal of ilrs. Bateman from the management of

the Lyceum gave Mr. Irving, in 1878. entire con-

trol over the theatre in which he had long been

the leading attraction: he seciired Miss Ellen

Terry, and the history of the Lyceum from that

time until 1902 was chiefly theirs. Mr. Irving as

a manager was famous for the carefully elaborate

stage setting of his productions, while as an actor

he was distinguished for the psychological force

of his characterizations. His theatre became in

all its appointments and in the class of the plays

produced there the most admirable of London
playhouses, though its financial success left some-

thing to be desired. In 1899 the Lyceum passed

into the hands of a limited liability company,
though still under Irving's direction. In the long

list of roles which he assumed after his manage-
ment began were Shvlock (1879): Benedick, in

Much Ado About Nothing (1882); Mephistoph-
eles, in Faust (1885), which proved one of the

most popular of his presentations, though criti-

cally less admired: Recket (1893), in Lord
Tennyson's drama, which he rearranged for the

stage, and Robespierre (1899), in the pl.ay writ-

ten for him by Sardou.
He first came to the United States, with Miss

Terry and the other members of his company,
in 1883, when he made his New York debut as

Mathias, in The Bells. The welcome which he
won on this first visit was frequently repeated,

and he reproduced in the United States most of

his London successes. Mr. Irving was knighted

in 1895. He was also known as a writer and
public speaker. Among his publications is The
Drama : Addresses (London. 1892) . The "Irving

Edition" of Shakespeare (edited by Henry Ir\'ing

and Frank A. Marshall) appeared in 1887-90

( London )

.

Irving married, in 18G9, Miss Florence O'Cal-

laghan. and his sons, Henry Brodribb Irving and
Lawrence Irving, both of whom are actors, have
attained some note in literature as well as upon
the stage. The former is the author of the Life

of Jud'ie Jeffreys (1898) and French Criminals

of the' Xinetee'nth Century (1901); the latter,

of the plays Peter the Great (produced at the

Lveeum, London, 1898) and Richard Lovelace
(Garden Theatre, New York, 1901).

Consult: Hiatt, Henry Jrring, a Record and a
Revieic (London, 1899) ; Fitzgerald, Henry Jr-

ring, Ticenty Years of the Lyceum (ib., 1893):
Dalv. Henri) Irring in England and .Imcriea,

lS.iS-Si (ib., 1884)'; Russell. Irring as Hamlet
(ib., 1875) ; Archer, Hettry Irring. .ictor and
Manager, a Critical Study (ib.. 188i5) ; Brereton,

Henry Irring. a Biographical l<kelch (ib., 1883) ;

Hatton, Henry Irving's Impressions of America
(ib.. 18841 : Scott. The Drama of Yesterday and
To-Day fil>.. 1809).

IRVING, Isabel (1871— ). An American
actress. _ born at Bridgeport, Conn. She first

appeared upon the stage in 1887. in The School-

mistress, at New Y'ork. and the next year became
a member of Daly's company, with which she con-

tinued till 1894. She l)ccanie in 1897 .Tohn Drew's
leading woman, with him ap]x>aring in The Liars

(1898), The Tyranny of Tears (1899). and other

pieces. In 1901 she played in To Hare and to

Hold. At the beginning of 1902 she became lead-

ing woman in William Faversham's company.
She was married in October. 1899, to W. H.
Thompson. Consult Strang, Famous Actresses of

the Day in America (Boston. 1899),

IRVING, John Beaufain (1820-77), An
American genre painter, bom in Charleston, S. C.

He was a pupil of Leutze at Diisseldorf, and
afterwards lived in his native city and in New
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York City, lie was elected to the Xatioiial Acad-
emy in 1872. His subjects are usually interiors,

with carefully painted lijjurcs, in uld-tiuie cos-

tume, llis works include "The !^|)linter;" "Wine
Tasters" (ISOtl) : "The End of the (ianie;" "Car-

dinal Wolsey and llis Krionds" (187t>) ; and "A
lianquet at Hampton Court in the Si.vteenth

Century." He also painted portraits.

IRVING, Roland Uier ( 1847-88). An Ameri-
can jriMiln^'ist, born in New York City. After
completing his education at the Scliool of Mines
of Columbia University, he was made assistant on
the fi<'()l(>;;ical survey of Ohio and in 1870 was
ai'pciintcd professor of geoloijy and mincrahijni- in

the L'niversily of Wisconsin, where lie was also

assistant State geologist (1873-7'J). In this con-

nection he published (leoloyy of Ventral Wiscon-
sin ( 1877) ; (leolofffi of the Lake Superior Region

(1880) ; Crystalline Uoeks of the Wisconsin Val-

ley (1882); and Mineralogy and Lithology of

Wisconsin (1883). In 1882 he was put at the

head of the Lake Superior division of the United
States Geolofrical Survey, and his important re-

ports were published by the Covernment: The
Copper-Bearing Hocks of Lake Superior (1883) ;

On Secondary Enlargements of Mineral Frag-

ments in Certain Hocks ( 1884) ; and The Classifi-

cation of the Early Cambrian and Pre-Cambrian
Formations (1880).

IRVING, Wasiiixgto.n- (1783-1850). An
American autlior. He was born in Xcw York
City. .\i)ril 3, 1783. His mother was English and
his father had come from Scotland to New Y'ork

City, where he engaged in trade. Irving studied

in the schools of New York, and at the age of six-

teen took uj) law. Uefore he was twenty he con-

tributed, under the pseudonym of 'Jonathan Old-

style.' to tlie New York Morning Chronicle, of

which his brother was editor. Never in good

health, he was obliged in 1804 to go to Europe,

where he remained two years. Shortly after his

return, he published in 1807 with his brother

William and James K. Paulding (q.v.). Salma-
gundi, or the Whim-Whams and Opinions of

Launcelot Langstaff. Esq., an undertaking in the

style of .\ddifon's Spectator. In 1800 apiieared

.4 History of Xeic York from the Beginning of the

World to the End of the Dutch Dynasty. Iiy Died-

rich Knickerbocker—a humorous, whimsical, and
genially satirical sketch, which brought him repu-

tation and money. This book had been begun

with the intention of burlesquing a pretentious

guide-book by Dr. Samuel Mitchell. The Knick-

erhorker History, to give it its most common
name, grew as Irving's humor found more and
more curiosities in the quaint and phlegmatic

Butch type, which is so strongly contrasted with

llu' quick and more volatile desccnd:uit of British

stock. He then gave up any idea of law. and be-

came a sleeping partner of his brothers, whose

business house was in Liverpool, occupying him-

self meanwhile with literary work. In'ing's

reputation had preceded him to England, where
his gracious manners made him a favorite in

society. He met Campbell and Thomas Itoore

and was heartily liked by Walter Scott, who per-

suaded -Murray to publish Geoffrey Crayon's

Skelch-Book. .Among other things, he edited The
Poetical Works of Thomas Camphcll. During
the War ot 1812 he was on the staff of Oovernor
Tompkins, of New York, and was connected with

the .inalectic Magazine of Philadelphia. In 1815

he went to Europe to look out for the business
interests of the liim, the failure of which in 1813
turned him for good and all to literature.

In 1810, in New York, and in 1820, in London,
Irving published tlie book by which he is most
jiopularly known. The Skvtch-Buok of Oeoffrey
Crayon, Ocnt. It was heartily welcomed on botli

sides of the Atlantic, and two of the stories

especially. I{ip 1 u» Winkle and the Legend of
Sleepy llollou-, have become classics in .\merican
literature. The SkctehBook soon went through
many editions, was illustrated by Caldicott and
commentated by Pfundhellcr for the Germans.
The vein of the book is one of humor, tender-

ness, geniality, and good-fellowship; the manner
is reminiscent of Goldsmith and other English
authors of the eighteenth century, to whom Irving

was tcmiKTamentally drawn. In 1822 appeared
anoihcr vohime in much the same manner. Brace-
bridge Hull, or the Humorists, a series of

sketches, translated bv Spiker into Gennan in

1820. In 1822 he visi'ted the Rhine, lived for a
while in Paris, and again in England in 1824.

In 1824 appeared the Talcs of a Traicller, a col-

lection of short stories, with the same general
good feeling, but with more action. In 1826
Irving went to Spain, remaining there until 1820,

and, as a result of his stay, produced four books
quite different from his former work: History

of the Life and Times of Christopher Columbus
I 1828) ; .1 Chronicle of the Conquest of Oranada
(1820), an interesting narrative, but of no real

historical value; Voyages and Discorcries of the

Companions of Columbus (1831): and The Al-

hambra (1832), a series of sketches and stories

associated with the author's life in the romantic
ruins of Granada. Irving's book on Columbus
was written with the help of Spanish archives,

after Irving had given up his original purpose

to translate Navarrete's recently published work
on the discoverer. The Chronicle of the Conquest

of Granada purports to be founded on the manu-
scripts of Fray Antonio Agapida, an imaginary
chronicler. The Alhambra was written mainly
in London, where Irving was secretary of the

United States I.^gation from 1829-31. He re-

turned to America in 1S32. where he was wel-

comed with almost national honor; for the people

of the I'nited States thought, with good grounds,

that he had won recognition abroad of American
literature.

In 1S41 Irving was appointed United States

Minister at Madrid, where he lived from 1843 to

1840, continuing his historical writing with the

work on Mahomet. He passed the rest of his

life, with the exception of some months of travel

in the West, at Sunnyside. his country-seat near
Tarrytown, N^. Y. Up to 1840 his literary work
was inferior to what he had previously done,

and is of little value. It consists of The Crayon
Miscellany (183.5); Astoria (1830); and The
Rockii Mountains: or. Scenes, Incidents, and .\d-

ventures in the Far West (1S37). Tlie work
which came toward the end of his life, however,

added to his reputation. It was chiefly bio-

graphical and historical: Oliver Goldsmith
(1840) ; Mahomet and His Successors (1840-50) ;

Wolfcrt's Roost (1855) ; and his long-planned
and affectionate Life of Washington (1855-50),

whicli ne completed only with the year of his

death. He died at Trvington. N. Y.. Novemlier
28. 1850. Posthumousl.v there appeared The Life

and Letters ot ^yashingtO)t Irving (1862-03) and
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Spanisli Papers and Other Miscellunies (18C6),

edited by his nephew, P. .M. Irving. His Worku,
in iwenty-seven volumes, apix-aied in New Vprk
in 1884-86. Selections from them in English and
in German, with illustrations Ijy Kitter and
Camphausen, were pulilislied in L/eipzig in 1850.

Irving is signilicant in the history of Ameri-
can letters as the first American, after the in-

dependence of the United States, to obtain real

literary recognition in England. His success,

both at home and abroad, he owed to the geniality

of his nature, his social gifts, and his literary

feeling, all of which enabled him to please an
audience schooled in the manner of Addison,

Johnson, and Goldsmith, and at the same time
to cause no offense to the patriotic sensibilities

of his countrymen. Much of his work deals

directl3' with English life and customs, and is

written in tlie manner of a kindly, well-bred Eng-
lishman. The inlhience of Irving upon American
letters was hence, in the main, good ; it enabled

writers to make use of the best English tradition

and helped to rid them of the piovincialism which
had characterized their work up to his coming. He
is perhaps best as an essayist, and he will be per-

manent for his charm and refinement; yet it

must not be forgotten that he was practical!}' the

discoverer, for Americans at least, of the effect-

iveness of the short story as a form of art. Xor
is Irving's place in English literature unim-
portant, for he was a link between Goldsmith
and Dickens. Indeed, Irving seems rather like

an English than like an American author; for,

though there is a quaintness in his humor and
freshness in his views, he is devoted to English

traditions as to form. With Whitman, Bret

Harte, and Mark Twain one encounters a more
obviously American school.

Bibliography. A fair amount of commentary
on Irving exists. In addition to the biography by
his nephew, there are Bryant's Discourse on the

Life, Character, and flenitis of Washington Ir-

ving (Xew York, 18C0) ; Longfellow's Address

Before the Massachusetts Historical Society

(Boston, 1870) ; Laun's Washington Irring: Ein
Lebens- und Chnrakterbild (Berlin, 1870) ; a
Life in the "American Men of Letters Series," by
C. D. Warner (Boston. 1881) ; and critical dis-

cussions of his work are to be found in the

literary histories, such as Beers, Initial Studies

in American Letters [Sew York, 1802) ; Richard-

son, American Lilerature (ib.. 1887-88) ; Wen-
dell, A Literary History of America (ib., 1900),

and others.

IRVING, WiLi,l.\M (1766-1821). An Ameri-
can author, brother of Washington Irving, born

in Xew York City. He was engaged in fur-trad-

ing with the Indians in the region of the Mohawk
River from 17S7 to 1701. and in 170.3 established

his business in New York City and married a

sister of his brother's collaborator. James K.
Paulding. He was a popular member of the

literary coterie which flourished in Xew York
early in the last century; and his many poems
and contributions to Salmagundi mark him as

among the best of early American humorists.

From 1814 to 1819 he was a Democratic member
of Congress.

IR'VINGITES. See Cirnouc Apostolic
Church.
IR'VINGTON. A town in Essex County.

N. J., adjoining Xewark. of which it is a resi-

dential suburb (Map: Xew .Jersey, D 2). It has

Drn^at Whitby. Ont.. and made her appearance
u the stage at Buffalo earlv in 1870. Coming to

smelting-works, and manufactures of novelties,

wall-paper, etc. Settled as early as 1000, Irviug-

ton was first incorporated in 1898. The govern-
ment is administered by a town council, the mem-
bers of which, with the exception of the council-

man-at-large, are elected by wards. Population,
in 1900, 5255.

IRVINGTON. A village in Westchester
County. X. Y., 23 miles north of Xew York City;
on the Hudson River, and on the Xew York On-
tral and Hudson River Railroad (Map: Xew
York, G 4). It is a beautiful place of residence.

Prominent among its features of interest are
the handsome town hall with the Guiteau Li-

brary, and 'Sunnvside,' the home of Washington
Irving. Population, in 1890, 2229; in 1900, 2231.

IRWIN, er'win, .JoHX ( 1832-1901 ) . An Ameri-
can naval otiicer,born in Pennsylvania. Heentered
the Xaval Aeadeni}' in 1847 and became passed
midshipman in 1853. He served on the frigate

Wabash in the Civil War, and took part in the

battle of Port Royal, S. C. Irwin also partici-

pated in the engagements at the forts at Hatteras
Inlet and Forts Walker and Beauregard. At the

capture of Fort Pulaski he received special men-
tion in the report of the battle sent to the Xavy
Department. During his career he was advanced
through the various ranks of the service until, in

1891, he was made a rear-admiral. He retired

April 15, 1894.

IRWIN, ilAV (1862—). An American ac-

tress, best known in 'farce-comcdv.' She was
bor
on 1

_
Xew York, she played for several years at Tony
Pastor's Theatre ; then I)ecame a memlier of

Daly's company, with which she remained until

1887. More recently as a star she has appeared
in The Widow Jones; The Belle of Bridgeport

;

Madge Smith, Attorney: Kate Kip. Buyer; and
otlier light pieces. Consult: Strang, Famous
Actresses of the Day in America (Boston. 1899) ;

Hapgood. The Stage in America. lSOT-1900 ( Xew
York. 1901).

ISAAC, I'zak (Heb. Ti?hak. from sahqiy, to

laugh). One of the three Hebrew patriarchs.

The story of Isaac is given in Gen. xviii.xxxv.

He was the son of Abraham and Sarah, born to

them when Abraham was one hundred and Sarah
ninety years old. The connection of the name
with the root 'to laugh' is explained in three dif-

ferent versions. When the birth of Isaac is

foretold by the angels, Sarah is reported to have

laughed (Gen. xviii. 12) ; another account says

it was Abraham who laughed (Gen. xvii. 17-19) ;

the third says every one who heard .of it would
laugh (Gen.'xxi. 6). When the child was eight

days old he was circumcised (Cien. xxi. 41. and

as he grew older he was a good deal with Ish-

mael. his half-brother. This displeased Sarah,

and she had Hagar and her son driven forth

(Gen. xxi. 9 sqq.). Tlie next that we hear of

Isaac is in the episode of the offering (Gen.

xxii.). In obedience to divine prompting. Abra-

ham set out with his son for Jlount Moriah

(see Eb.\l axu Gebizlm). and there at-

tempted to sacrifice the lad as a burnt offering.

An angel interposed and a ram was substituted.

After the death of his mother Isaac married

Rehekah. his kinswoman, brought by Eliezer. the

servant of Abraham, by his master's command
from Mesopotamia (Gen. xxiv.). Isaac was
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then forty years of age. After twenty years
two sons were born, Esau anil Jacob. The sons

were diirerent in cbaractcr, witli the result that

Isaac loved Esau better, while Kcbekah loved

.Jacob (Gen. x.w. 21-34). ^VIlen a famine came
uj)on the land of Canaan, Isaac was warned of

God not to go down to Egj'pt, but to go to

Ahimelech, King of Gerar. Here he practiced

the same deceit as his fatlier before him, saying

that his wife was really his sister, lie prospered

greatly in the land and excited the envy of the
inhabitants, who twice took away the wells

that he had digged. A third well was left un-

molested and he called it Beersheba ((ien. xxvi.).

In his old age Isaac became blind, and, fearing

that he was soon going to die, was anxious to

bless his favorite .son Esau. By dressing in

hairy garments .Tacob was able to deceive his

father and received the blessing intended for his

brother. In consequence of this Jacob had to

leave home, but not before he had received a

second blessing from his fallier (Gen. xxvii.).

Isaac lived one hundred and eighty years. long

enough to see his son deceived by his children

when they sold their brother Joseph. He was
buried by Jacob and Esau in the cave of Mach-
pelah (Gen. x.\.\v. 29; xlix. 31).

It is the opinion of many scholars at the

present time that Isaac is a tribal name, and the

theory is plausible that the full name was
once Yii;haki:t, i.e. El (or god) laughs. The
tribal character has. however, been so entirelj'

obscured by the exuberant legendary growth
around a supposed personality that it is difH-

eult to determine wliere the home of the tribe

lay; it may 'vith some probability be located

about Beersheba, which is more specifically asso-

ciated with Isaac, as Hebron is with Abraham
and Bethel with Jacob. The tribe, or its off-

shoots, became one of the elements that formed
the Hebrew confederacy, and the stories of the

three patriarchs, Abraham. Isaac, and .Jacob,

represent merely the gradual coalition of tradi-

tions existing among the elans which were united

in the confederacy known as Bene Israel or Is-

raelites.

Scholars who accept the composite character

of the present Book of Genesis believe that the

Isa.ac narrative contains: (a) specimens of He-
brew folk-lore, as the storv of Isaac's birth, and
the play upon his name, 'the laughter:' (b) a bit

of religious doctrine in the story of the sacrifice,

illustrating at once the proper attitude of the

piovis Yaliweh-wiirshiper, which is also found
in the Pentatc\ichnl codes, .against liuman sacri-

fice: (c) traditions of the wanderings of some
of the Hebrew tribes during the nomadic period

of primitive Semitic culture.

In the accovints of Isaac's birth there is a
deliberate attempt to modify tradition so as to

make it appear that Isaac is tlie legitimate and
'only son of Abraham. The claims of Ishmael
(q.v. ). who is Hie older, cannot be altogether set

aside, but the distinctively Hebraic point of view
is brought out, not only by making Isaac the

offspring of Sarah—the true wife of Abraham

—

but by the elaborate account of the promise made
to Abraham that he should have a son by Sarah,

despite the tatter's great age, and by the em-
phasis laid upon the joy that Isaac's coming
occasioned on all sides. The setting aside of

Ishmael to make room for Isaac reflects the

separation of the Ishmaelite clan or elans from

the Hebrews. Ishmael not having formed an
element in the Hebrew confederacy, the very
closeness of the bond l)elwcen the two as pre-

served by tradition even among the Hebrews be-

comes the motive for transforming these tradi-

tions in such a manner as to present Ishmael
in as unfavorable light as possible. Hence in

the most important incident of the Isaac nar-
rative, the journey of Abraham and Isaac to the
place of sacrifice, Isaac is not only called the
beloved but the only son of Abraham, with
the evident intent of ignoring jshmael alto-

gether. The story of Isaac's sacrifice may be a
genuine Jewish midrash. not based at all upon
popular tradition, but deliberately introduced as
a mashal or allegory to illustrate Abraham's
implicit obedience to Valiwch. Abraham in this

story is the type of the true and pious Yahweh-
worshiper, according to the ideas of exilic

writers. The place lo which father and son go
is Mount Jloriah, i.e. the temple mount, and
critics are generally agreed that this manner of

localization betrays the hands of a Jiidaite. who
desired not only to present the allegory, but also

to add to the claims of .Jerusalem as the central

and only legitimate sanctuary of Yahweh. The
main point of the allegory is to confirm the

attitude of the Pentateuchal codes, which oppose
human sacrifices, but recognize animal offerings

as an indispensable feature of the cult.

\\hcn we come to the wanderings of Isaac

from Kchobotli to (Jerar, and from Gerar to
Beersheba, and tlie quarrels over tlie wells, we
are again in the presence of popular traditions

regarding the nomadic period, to which, how-
ever, a religious turn has been given by the com-
pilers of the tradition in making Isaac a type of

the mild and peace-loving Israelite; and once

more tlie artificial (though also artistic) char-

acter of the Isaac narrative is revealed in mak-
ing Isaac die at Mamre-Hebron (Gen. xxxv. 27),
in order to locate his burial-place in the cave
of Machpelah with Abraham, wlicieas Isaac's

real home is Beersheba. As for the stories of
Isaac's relationship to his two sons, Esau and
.lacol), they reflect again the rivalry between
Eiloni and Israel. (See Jacob.) Consult the
commentaries on Genesis (see Genesis, Book
of), chapters xviii.-x.\.\v.

ISAAC, Sacrifice of. (1) A painting by
Rembrandt, in Saint Petersburg. (2) A fresco

by Raphael in the Vatican.

ISAAC I., COMNE'NUS (?-10Gl). Byzan-
tine Kni|Hror from lO.j" to 10.59. He was the

first of the line of the Comneni to a.scend the

throne, though his family had been for some time
prominent in both militaiy and civil capacities.

In 10.57 he was proclaimed Emperor by the

landed aristocracy in opposition to iliehael VI..

whom he defeated and deposed. On his accession

he found the affairs of the Empire in a very bad
condition; rebellion within, aggression without,

and the treasury exhausted. He succeeded in

establishing a system of great economy in all

branches of the administration, and. in order still

further to lighten the burden of taxes on the

people, called upon the clergy to contribute their

share. But the clergy refused to endure the im-

position of any such burdens, and the Patriarch

Michael is reported to have even threatened him
with deposition. Death delivered Isaac of this

formidable opponent, and the clergy were com-
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pelled to submit. In 1059 he repelled the Hun-
garians, who had encroached upon his possessions

in the northwest, but soon afterwards he was at-

tacked by a violent fever, and, believing his death
approaching, appointed liis famous general, Con-
Etantine Ducas, as his successor. He recovered
from his illness, b>it nevertheless resigned the
crown and retired to a convent, where he died
after two years. Isaac w-as not deficient in liter-

ary' attainments. We still possess his Hcholia on
Homer, his favorite autlicr; further, a work.
Characteristics, dealing witli the Greek and Tro-
jan chiefs mentioned in Homer ; and, finally, a
treatise entitled On the Works of Homer. Con-
sult Oman, The Bi/zantine Empire (London,
1892).

ISAAC IL, ANGELUS (?-1204). Byzan-
tine Emperor from 1IS5 to 1193 and 1203-04. De-
livered by a popular revolution from deatli, to
whicli he had been condemned bj- his kinsman,
Andronicus Comnenus, Emperor of Constanti-
nople, he obtained tlie throne in 118.5. His vices,

incapacity, and military disasters rendered him
unpopular, and he was dethroned, blinded, and
shut up in a monastery by his brother Ale.xius

III., in 1195; but was restored by the Crusaders,
who took Constantinople in 1203, only to be
again dethroned by Alexius Ducas in 1204.

He died soon after. Bulgaria was lost to the

Byzantine Empire during his first period of

po.wer in 1186.

ISAAK, e'ziik. IZAK. or YZAC, Heixbich
(c.l450c.l517 ) . A German-Italian musician.
We know nothing of his life except that he was
in the service of Lorenzo de' !Medici for a number
of years; was organist in Rome; and later was
'syniphonista regis' to Maximilian I. at Vienna.
He was a prolific composer of the contrapuntal
school, and was one of the first to employ the

melody in the soprano. His compositions were
frequently reprinted in collections, and some of

his part-songs and melodies (notably the choral

"Nun ruhen alle Wulder'') are still in use.

ISABELA, e'sa-Ra'hi. A province in Luzon,
Philippines. It takes in part of the Sierra

Madre and the Carballos !JIuuntains. A large

part of its area is covered with thick forests

peopled by savage tribes. Live stock are raised

extensively, and tobacco is cultivated. Its area

is 4467 square miles; its population in 1899 was
54.000. Capital, Ilagan (q.v.).

ISABELA. A town of Xegros, Philippines, in

the Province of Eastern Xegros. (Jlap: Philip-

pine Islands, G 9). Population, in 1898, 11,100.

ISABELLA, iz'abel'la ( 1 ) In Ariosto's Or-
lando jurioao, the daughter of the King of Gala-
cia, in love with Zerbino, slain by Rodomont.
(2) In Shakespeare's Meaxure for Measure, the
sister of Claudio, pursued by the base passion of

Angelo, but delivered from him by Duke Vin-
eentio. (3) In Kyd's Spanish Tratierhj. the wife
of Hieronimo. (4) In Massinger's DuVc of .Wi-

Zan, the mother of Ludovico Sforza. (5) In .John

Webster's tragedy The "White Devil, the wife of

the Duke of Brachiano. (6) The Countess in

Marston's tragedy The Tiisntiate Countess. (7)

In Southern's tragedy The Fatal }farriape. the
nun who marries Biron. .\fter his supposed death
she marries Villeroy. and on Biron's return kills

herself. The part of Isabella atlonls great scope

for a tragic actress and was often played by Mrs.

Barry, Mrs. Siddons, and others. (8) A char-

acter in Mrs. Centlivre's comedy The Wonder.
(9) A character in Young's tragedy Tlte Re-
venge. (10) In Meyerbeer's opera WoftcrMe Z>ia-

Ue, the Princess of Sicily, in love with Robert.

ISABELLA; OB, Tue Pot of Basil. A poem
by Keats, based on a story by Boccaccio (1818).

ISABELLA. A bufl or brown color. The
term originated in a story told of Isabella of
Austria, daughter of Phiiip II., at the siege of
Ostend (or of Isabella of Castile at the siege of
Granada), who vowed not to change her linen
before the capture of the town. Owing to the
length of the siege, the linen was discolored, and
so gave rise to the name.

ISABELLA I., Sp. ISABEL, e'sa-bcK (1451-
1504). Queen of Castile, known as the Catholic.
She was born at Madrir'al, Old Castile, the daugh-
ter of John II., King of Castile and Lc6n, by his
second wife, the Infanta Isabella of Portugal. In
1454 Isabella's brother Henry ascended the
throne of Castile, and in 1409 the Princess, after
considerable opposition and in the face of gicat
difficulties, married Ferdinand of Aragon. On
the death of Henry IV., in 1474. she succeeded
to the throne of Castile and Ledn, to the ex-
clusion of her niece Joanna. She had won the
support of a great part of the estates of the
Kingdom during her brother's life, and the vic-

torious arms of her husband compelled the con-
sent of the rest. A war with Portugal, which
wa.s waged by King .\lfonso in behalf of the
Princess .Joanna, was terminated in Isabella's

favor in 1479. and the same year Ferdinand, who
had been created honorary King of Castile, suc-

ceeded to the throne of Aragon as Ferdinand V.
This union of the two chief Spanish kingdoms
laid the foundation of Spain's future greatness.

The first ta,sk the allied sovereigns set them-
selves to perfonn was the pacification and con-
solidation of the kingdoms of Castile and Ar-
agon. Then in 1482 they began the ten years'

war against the Moors of Granada, which cul-

minated with the capture of the Moorish capital

and the extinction of Moorish sovereignty in

Spain at the beginning of 1492. It was toward
the end of this struggle, the danger and hardships
of which Isabella shared with her army, that the
Queen of Castile earned her greatest title to fame
in the eyes of posterity, by her acquiescence in

the plans of Columbus, who was then a sup-

pliant at the Spanish Court. For their successes

against the Moors and their stanch Catholicism

the title of 'Catholic sovereigns' was conferred
by the Pope on Ferdinand and Isabella. Queen
Isabella was possessed of no inconsiderable

beauty and much winning grace, although proud,

ambitious, and exceedingly punctilious. She was
always present in meetings of the council, and
insisted on the use of her name with that of

Ferdinand in all public documents. The con-

solidation of the Spanish Kingdom through the

organization of the Hermandad (q.v.) and the

establishment of the royal supremacy over the

great military orders were in a large measure
her work. In the reign of Isabella the Inquisi-

tion was organized in Castile by Torquemada,
under whom its work was carried on with a bar-

barity bred of the most fanatical zeal. In 1492

the .Jews were expelled from Castile and the rest

of Spain, to the great detriment of the country.

She died at Jledina del Campo on Xovem-
ber 26, 1504, and was buried in accord-
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anc-e with her own wishes iu the Franciscan
monastery at Granada. Of lier five children,
the two eldest, Isabella, Queen of Purtiif,'al, and
John, her only son, died in 14118 and U!)7 re-

speclively. Of her three reniaininf,' daughters,
Joanna the Mud became the wife of I'hilii) (jf Aus-
tria and the mother of Charles \'. of (Jermany;
Maria married Enunanuel uf I'ortugal ; and
Catharine of Aragon was tlie unfortunate first

wife of Henry VIII. of Kn^dand, and the mother
of .Mary Tudor. Uesidcs the works cited under
iSPATN, C.\.STILK. and Fekdin.\nd. consult: Pres-
cott. History of the Itcign of I'vrdiiuind and Isa-
btlla the Catholic. l)1<)-l.',lii (London, 1880), the
best general work coiitniniiig full biographical
notes; Clcmensin, "Elogio de isabel," in vol. vi.

of the Memorias de la Acadcmia de la llialoria,
with biography and letters of Queen Isabella
(Madrid. 1820) ; Nervo, Isabella la Calhoiique,
reinc d'Espaqnc. sa vie, son temps, son riyne,
l!,:,l-l.-,0', (I'aris, 1884).

ISABELLA II. (lS;?0in04). Queen of Spain
from I,s;j;i to lS(iS. She was the daughter of
Ferdinand VI I. by his fourth wife, ;Maria Chris-
tina of the Two Sicilies, and was born at Ma-
drid, October 10. 18.30. Uy a decree which set
aside the Salic law in .Spain and which was
confirrued l)y the Cortes. Jlarch 29, 18.'i0, the
Infanta Isabella became the heiress apparent to
the throne, which she ascended on the death of

her father in September, 1833, her mother being
appointed Queen Regent. An insurrection in
favor of her uncle. Don Carlos (q.v. ), Avho ac-
cording to the Salic law would have succeeded to
the throne on the death of his brother, imme-
diately broke out and raged with great violence
until 1840. when the cause of the Court tri-

umphed. In the course of the period politicians
had iH'gun to divide into the two parties of the
Modtrados. or Conservatives, and the Exi'ilmion,
or Liberals; and the Queen Regent found it

necessary to enlarge the liberal Constitution in
1834, and ultimately (I83G) to reestablish the
Constitution of 1812. In IS40 Maria Christina,
after making Kspartero, the champion of the
Court in the war over the succession. Prime Min-
ister, was reduced to the necessity of resigning
the regency, which was conferred on Espartero.
An insurrection broke out in 1S43. which
led to the overthrow of the Regent Espar-
tero and the establishment of the military dic-

tatorship of Narvaez. who introduced an anti-
liberal policy. On November 8. 1843, Queen
Isabella was declared by the Cortes to have
attained her majority. Although the young
Queen enjoyed jicrsdnal popularity, political in-

trigiies continued, with frci|urnt attempts at
insurrection. In 1840 tlie (Jueen married her
cousin. Don Francisco d'Assisi, elder son of
Ferdinand VII. 's youngest brotlier. A change
to almost purely absolute government in 18.53

was followed by the banishment of many chiefs
of the Constitutional Party, as a result of
which a formidable rising of the army tooi< place
in 18.54 under O'DonnelJ (q.v.). Espartero was
put at the head of an administration in which
liberal principles held sway. But the Queen disap-
proved of bis policy and he resigned in fivor of
O'DnnnclI, Julv 14. ]S.5fi. who was sonn after
supplanted by Narvaez. For a number of years
the chief power w^as held alternately by these
two ministers. Though liberal ministers were
more than once forced upon her, the Queen as

time went on fell more completely under the in-
llucnce of the reactionary faction. She lust much
of her former popularity, and the nation became
impatient under her arbitrary rule. In .September,
1S(J8, a revolution broke out,, headed by Serrano,
Prim, and Topete. ending in the formation of a
republican provisional government and the Might
of I-abelhi to Fn-.nce. In 1870 she abdicated in
favor of her son, Alfonso XII. , who succee.lcd to
the throne in 1875 after the brief reign of
Amadeus of Savoy and the failure of the republic
under Castelar. After 1871 the ex-Queen of
Spain pas.sed the greater part of her time in
Paris. Sre Spain.

ISABELLA OF ENGLAND. .See Edwabd
II. : and Ejiw ahu III.

ISABELLA THE CATHOLIC, Order ..i-. A
Spanish order of knighthood, founded by Fer-
dinand VI 1., in 1813, as a reward for loylilty in
the defense of Spanish .American possessions. It
is now conferred for all kinds of merit. The
sovereign is the licad of the order, which is
divided into four classes of grand cross com-
manders of the first and of the se<>ond rank, and
knights. The badge of the order is an eight-
l>ointed cross of gold inlaid with red enamel,
bearing a central plaque with the motto. 'A bi
lealtad acrisolada'—'to proven loyalty'—and sus-
pended from a laurel crown held by a ribbon of
orange and white.

ISABELLE, «'zi'b6l'. (1) In Molifere's
L'eroir di'fs maris, the sister of Ix'onor, trained
by Sganarelle to become his wife. She dupes
him and marries Val^re. (2) A character in
Dryclen's play The 11";W flallant.

ISABEL'LINE GAZELLE. A gazelle of Kor-
dofan and Senna r (Gazclla isahcllina) , distin-
guished from the dorcas mainly by the tail being
rufous instead of black above. See Plate of
Gazeli.e.s.

ISABELLITA, ii'sii'bel-le'tii (Sp., little Isa-
belle). A name in the Spanish West Indies for
any of the gaudy fishes of the genus Angelich-
thys. called also 'angel-fish' and 'eraperor-fish'
(q.v.).

ISABEY, I'-'za'ba'. ErfiiixE Louis Gabriel
(1804 SO). A Freiii b genre and marine painter,
son and pupil of Jean Haptiste Isal)ey (q.v.).
He was born in Paris, July 22, 1804.

" He was
much inlluenced in color by Delacroix, although
his art was of a lighter character. His genre
pictures represent scenes of a past age. and
are painted in delicate and harmonious colors,
especially the costumes. His marines show
in an admirable manner the glittering evanescent
elTects of light upon the waves. He received

.

first-class medals in 1824. in 1827. and 18.55, and
became an officer of the Legion of Honor in
1852. In 1830 he was appointed royal marine
painter, and accompanied the expedition to Al-
giers. He died near Lagnv. April 27. 1880. His
works include: "A Hurricane at Dieppe;"
'Harbor of Tlonfleur" (1827): "Rattle of the
Texel" (1830). Versailles Museum; "View of
Boulogne Harbor" (1843). Toulouse Museum;
'•Ceremony in the Church of Delft" (1S47) :

"Marriage of Henry 'H'." (1848): "Embarka-
tion of De Ruyter .and De Witt" (18.50^ and
"Roadstead of Saint Malo." in the T.nxemhniirg
TMuseum ; and others in the provincial nuiseums
of France and Germany. The Metropolitan Mu-
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seum of Xew York possesses his "Banquet Hall"

(1873 J.

ISABEY, Jeax Baptiste (ITG7-1855). One
of the greatest French miniature painters. He
was born in Xancy, April 11, 1707, and studied

cliielly in Paris under David and the miniature

painter Dumout. After a hard struggle witli

poverty he received a commission to paint a
medallion of ilarie Antoinette. During the

Revolution he painted the portraits of a number
of the most prominent members of the Constitu-

ent Assembly, besides other works, the most
important of which were "La Barque d'lsabey,"

representing himself, his wife, and three children

in a boat, and his masterpiece, "General Bona-
parte in tlie Gardens of ilalmaison." He was in

high favor with Xapoleon, for whom he painted
hundreds of miniatures for distribution as gifts,

and lie managed to reUiin the favor of all succes-

sive French rulers. All the reigning sovereigns of

Europe were among his sitters. His portraits

were time to nature and of great charm. He
died in Paris, April 18, 1855. Among his best-

known works other than miniatures are the
"Congress of Vienna:" the "Table des Mar6-
chaux," a design in porcelain of Xapoleon and
his marshals: "X'apoleon Holding a Review in the
Tuileries." Consult Taigny, Isahey: sa vie et

ses irurres (Paris. 1859).

ISABNORMAL (is'abnor'mal) LINES
(from Gk. fir"S, isos, equal + Eng. abnormal,
from Lat. abnormis, abnormal, from ab, from +
norma, rule). Lines connecting places whose
temperature, pressure, etc., for any epoch have
equal departures from the normal values of the
respective places.

ISJE'ITS (Lat.. from Gk. 'Iiraros, Isaios). A
Greek orator of the fourth century B.C.. who
is included in the Alexandrian canon of the ten
Attic orators. Of his life little is known. He
was the son of Diagoras, and was probably born
at Chalcis, although most of his life was spent at
Athens, where he was a contemporary of Isoerates,

whose pupil he is said to have been. As he was
not an Athenian citizen, he could not plead before

the courts, but, like Lysias. he took up the profes-

sion of logographer, or writer of speeches for

others. His specialty was the laws of inheri-

tance. The ancients had sixty-four speeches

which were attributed to him. of wliich fifty were
held to be genuine. Of these only ten have come
down to us complete, although the single MS.
which contains tlicni has preserved about half of

another speech, and Dionysius has a long frag-

luent, which is usually printed as a twelfth ora-

tion. Isopus's strengtli is said by his biographer

to have depended on his skillful handling of evi-

dence, in direct contrast with the 'simple style' of

Lysias. The speeches are best edited by Biirmann
(Berlin, 188.3). There is an English translation

by .Jones. The Speeclxs of Iswux (London, 1779).

Consult Blass, Die atlische Beredsatnkeit, part ii.

(Leipzig. 1892).

ISAG'ORAS (Lat.. from Ok. 'I(ray6pas)

(c. 545 - c. nOO B.C.) . .\n -Xthenian politician. He
was chosen first archon (B.C. 508) after the
expulsion of Hippias (510), although Clis-

thencs had been much more influential at tlie

time. In the quarrel which followed Isagoras
was opposed by Clisthenes and the entire jieople,

and the now constitution was victorious. But
Isagoras appealed to Sparta, and Cleomenes, King

of Sparta, insisted that Clisthenes l>e surren-
dered, since he was descended from the accursed
Alcmaeonidie. The leader of the people volim-
tarily retired; the .Spartans occupied the city;

I.-aguras banished seven hundred families and
attempted to replace the democratic Five Hun-
dred by an aristocratic Three Hundred. At this

the jieople rose, hemmed the Spartans within the
Acropolis, and, after three days, permitted them
and Isagoras with them to retire to .Sparta, but
executed all Athenian partisans of Isagoras, who
himself died in exile.

ISAIAH, i-za'yil or i-zii'ya (Heb. Yesha'aya-
hu, help of Yahweh, or Yahweh helps). One
of the most famous of the older Hebrew prophets.

He was the son of Amoz and lived at .Jerusalem

during the reigns of .Ahaz and Hezekiah, extend-

ing from c. 7-36 to 69;? B.C. We may assume that

he was born about B.C. 7G0, and that he died about
B.C. 700. He appears to have occupied a high
social position, had easy access to Ahaz, and
e.\erted much influence on Hezekiah. Beyond
this we know little of his private life. It appears
from his discourses that he was married and had
at least two children, to whom (like Hosea. q.v.

)

he assigned symbolic names (chaps, vii. 3,

viii. 3). It is the opinion of modern scholars

that but a small proportion of the discourses in

the Book of Isaiah (q.v.) emanate from Isaiah
himself; and furthermore that not one of these
discourses has been preserved in its original

form. The so-called Book of Isaiah is a twofold
collection of prophecies, and in the first collection

alone do we find discourses of Isaiah (e.g. chaps,
ii.-x., xvii., sviii., xxii., xxviii.-xxxi.. xxxiii.).

iVll of these contain additions belonging to various
later periods, and above all have been so radically

rearranged that it is exceedingly difiicult to fix

the chronological order of the portions belonging
to Isaiah and to determine the political events to

which they have reference. Still some of the

discourses are quite clear.

The most important event in the reign of Ahaz
was the combination of Pekah, King of Israel,

and Rezin of Damascus against .Tudah (II. Kings
xvi.). To this event and its consequences sev-

eral discourse? of Isaiah refer, found in chaps,

vii., viii., and xvii.. excluding interpolations. The
prophet advises Ahaz to be calm and to place his

trust in Yahweh. As a matter of fact, the com-
bination against .Judah failed, but not until Ahaz
had called for aid upon Tiglathpileser. the King
of Assyria. This act arouses the prophet's ire.

He changes his tone toward Ahaz. denounces his

lack of confidence in Yahweh. and predicts havoc
and misfortune to the country- from these very

Assyrians whom Ahaz has called in as allies. And
the result was that the northern kingdom of

Israel was wiped out. while .Tudah escaped only

by becoming a vassal to the King of Assyria. In

the days of Hezekiah. the country chafed under

the yoke, and a party arose in .Jerusalem which

formed an alliance with Egypt as a means of free-

ing the country from Assyrian suzerainty. Isaiah

was equally opposed to this policy. Portions of

his discourses during this period are preserved in

chaps, x-xviii.-xxxi. He declares that the Egyp-
tians and their allies will be defeated, and goes so

far as to intimate that Yahweh Himself will fight

on the side of Assyria against His own people if

they ally themselves with Egypt. Isaiah could

not quell the warlike spirit which was rife in
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Juilali, mid the King watched for every ehiiiice to

oppose Assyria. He not only joined with Kjrypt,

Ijut attuaily organized a revolt against fienua-

clierib (see Hf:zeki.\H), wliich terminated disas-

trously for the Judean Icingdoni, althougli, by a
fortunate turn of events, it e>eaped l)eing entirely

wiped out. At this juneture the leading thought
in what may be railed Isaiah's theologj' reveals

itself. The terrilied ruler and his people in their

distress hoped that by entreaties and sacriliees

they might again secure the favor of Vahweh, for

the calamity that befell the country was looked
upon as a sign of Yahweh's displeasure. The
first chai)ter of Isaiah (verses ;j-2G) gives the

prophet's view of the situation. There is only one
hope of salvation, and that is by a complete t-hance

of conduct on the part of the people, by upright
piacticcs and by fair dealings, by honest govern-

ment and just courts. As for sacrifices, prayers,

and festivals, Vahweh hales them. This and
other chapters alford an insight into the social

conditions prevailing in the' days of Isaiah, which
is most important for understanding the attitude

of the prophet toward iiolitical events. He felt

dteply that there was actually no hope for .ludah

unless by a total change of conduct the people
might secure once more the favor of Yahweh. Po-

litical alliances were of no avail, either with As-
syria or with Egv'iit. He had warned .\haz. but
the warning was not lieedod. His inthience over

Hezckiah was greater. Largely, no doubt, at his

instigation, the King undertook some religious

reforms, though not to the extent pictured by the

compilers of the Books of Kings. (See Heze-
KIAH.) But Hezckiah. like Ahaz, yielded to

pressure, and put his trust in princes instead of

in Yahweh. Isaiah, no doubt sorely disappointed,

lost all hope, and became a prophet who foresaw

only gloom and woe for his people, declaring that
none, whether great or small, would escape the

punishment deserved by their shortcomings.

Hence, despite the obsciirity in which the per-

sonality of the great prophet is enveloped through
editorial interference with his productions,

enough can be determined to enable us to grasp

his essential message in its full force. His
watchword is, through right conduct alone can

a people be saved, and it is because of the pro-

foimd impression that this message made—not,

indeed, upon his own age. but upon the genera-

tions of the E.\ile and the post-exilic period—that

Isaiah I)ccame, instead of a real personality, a
type of the true prophet of Yahweh, and th;it dis-

courses of various periods which seem worthy to

be associated with Isaiah were grouped with his

utterances, and a composite Book of Isaiah was
gradually evolved.

ISAIAH, Book of. One of the longest and
greatest of ilie prophetic books of the Old Testa-

ment. It is placed first in the writings of the
prophets in the English Bible, and is the first

of the four so-called greater prophets. Most
modern scholars are agreed that the book is a
composite structure of an exceedingly complicated
character, not the work of one author, but of

perhaps half a dozen, or even more. It represents

a gradual growth extending through several cen-

turies, and is even more complicated than the
Hexateueh {q.v. ), althoiigh its composition did
not occupy so long a period as that of the latter.

As early as the latter part of the eighteenth cen-

tury the theory was put forward that the book

consists of two inde|K'ndent works: (1) Chapters
i.-x.\.\ix.. and (2) cha|)lers xl.lxvi. By the middle
of the nineteenth century this view had been
widely accepted. 'I'he author of the second sec-

tion (often called Deuterolsaiah) has in mind
distinctly exilic and post-exilic conditions, and
refers to exilic and post-exilic events, such as the
permission given by Cyrus—who is mentioned by
name—to the Jews to return to .Jerusalem. Hence
it seems that he cannot ])Ossibly be identical with
the Isaiah living before the Exile, whose dis-

cour.ses are incorporated in the first section. Sec
I.SAIAH.

Further investigation brought forth the theory
that both parts of the book consist of several
distinct sections, belonging to periods separated
from one another by intervals, so that the dis-

courses in the book, if arranged in chronological
order, extend from the last half of the eighth
century down to the third century n.c. There
are still a number of problems connected with
Isaiah to be investigated, but the researches of

scholars have proceeded so far that they feel

justified in saying that not a single discourse of
Isaiah has been preserved in the form in which
he delivered or wrote it. His work has been
rearranged, and additions made to it, reflecting

post-exilic views and conditions. Isaiah became
the type and model ol Hebrew prophecy. His
religious point of iiew appealed to the pious Y'ah-

wch-worshipers of the Exile, who felt that events
justified the main thesis put forth by the prophet.
The popularity that he thus attained in certain

circles led to his Wing amplified, as it were. His
discourses, instead of being handed down in their

original form, were modified so as to fit in with
Inter conditions, and. as this process went on. the
character of the collection naturally took on a
totally difTerent form. Moreover, various other

discourses, or groups of discourses, that were
deemed worthy of a place beside Isaiah were in-

corporated with him, and thus there was pro-

duced a collection which merited the name of

Isaiah only because the personality of the prophet
overshadowed that of all others whose discourses

were joined to his. From the religious point of

view, however. I.saiah represented only a part of

the whole. He is not a prophet of hope, but
rather one who, disappointed in the policy

adopted by both Ahaz and Hc7.ekiah. looks for-

ward to a future of gloom and woe. (See
I.SAI.\It.) The prophet of doom ne<'ds to be sup-

plemented by the prophet of hope, and hence
there was joined to the first Book of Isaiah a

second collection, entirely post-exilic in origin,

the main themes of which were encouragement to

the faithful followers of Yahweh, assurance of

God's favor toward the community which sought
to regulate public and private conduct and the

cult according to divine law, and advice in peri-

ods of distress and anguish. While the date of

the combination of the two collections cannot be
definitely determined, it is safe to assume that
the book was put in its present form later than
the second half of the third century B.C.

Taking up the two collections, one finds in the
first (chaps, i.-xxxix.) the following divisions,

corresponding roughly to the component parts of

the collection itself: (a) chaps, i.-xii.; (b)

xiii.-xxiii. ; (c) xxiv.-xxxv. ; (d) xxxvi.-xxxix.

The general subject of (a) is the political and
religious conditions in Judah in the face of the
threatened invasion by Israel and Syria, with
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consideration of the danger threatening both
Judah and Israel from Assyria. The bulk of tlie

discourses are from Isaiah, but there iiave been
added introductions and epilogues at various
points, and editorial insertions with reference to

the Messianic future of Israel, the insertions
themselves being at times extracts from pro-

phetical discourses of a late post-exilic date.

Chap. i. appears to stand by itself, and con-

tains a general (and very late) introduction to

the completed collection. Chaps, ii.-iv. have
been pieced together from various discourses and
given a Jlessianic interpretation. Chap. v.

is again an independent production. Chaps,
vi.-x. are narratives, with fragments of dis-

courses introduced by \\ay of illustration ; while
chaps, xi. and xii. embody three appendices to

the collection, containing (a) a description of

the Messiah as the perfect luler; (b) a reference

to the restoration of the exiles of Israel and
Judah to their country ; and (c) a lyric in praise
of Yahweh. The second division (chaps, xiii.-

xxiii.) is a collection of ten oracles mostly on
the nations around Israel and Judah. These
oracles, in which are often interspersed snatches
of poems, fragments of oracles, and other inser-

tions, date from different periods, and it cannot
be safely maintained that more than five of these

(chaps, xiv., xv., xrii., xxii., x.xiii.) are based
upon predictions of Isaiah. The third division
(chaps, xxiv.-xxxv. ) is far more complicated
than the preceding two. It may be further sub-

divided into: (a) Chaps, xxiv.-.xxvii., a spe-

cies of apocalj'ptic prophecy on the coming judg-
ment of the whole world, from which Israel alone
will be rescued; the composition of these chap-
ters is by some critics brought down as late as
the end of the second century B.C., but it is likely

that the conditions involved arc those prevailing

at the close of the fourth century B.C. (b)

Chaps, xxviii.-xxxiii., a .series based upon oc-

currences in the times of Isaiah, but in which
only the framework of xxviii.-x.xxi. can be con-

sidered Isaianic. Chap, xxxii. is a picture of

the Messianic age. while chap, xxxiii. contains

a denunciation of an invader of .Judah in which
a section (verses 9-14) may emanate from
Isaiah. (c) Chaps, .xxxiv.-xxxv. annoimce Is-

rael's triumph over Edom and exultation over
the return of the exiles, (d) The fourth division

(chaps, xxxvi.-xxxix. ) is an historical epilogue,

with a poetic insertion, again consisting of two
distinct narratives, and furnishes the historical

commentary' to the discourses of Isaiah and to
some events alluded to therein.

The second book is simpler in its composition.
(a) Chaps, xl.-xlviii. set forth the hope of tlie

Babylonian exiles. Tlie period of probation is

drawing to an end. Babylon has fallen, and the
hopes of the faithful .Jews who have learned the
hard lesson of the past are centred in Cyrus.
(b) Chaps, xlix.-lv.. while still dealing with
conditions during the Exile, appear to be the
work of a different author from chaps, xl.-

xlviii. The tone is not so hopeful. Difficulties

have arisen in the work of reorganization of the
community, and the chief aim of the avithor is

to encourage the zealous workers and to induce
Babylonian Jews to join their brethren in .Judea.

Both sections were written in Babylonia. In-

serted in this second section are four songs of

the servant of Yahweh. i.e. Israel as represented
by its best exponents, which have been attached

to the discourses by a later editor, (c) Chaps.
Ivi.-Ixvi. are more complex in character than
the two previous divisions, and represent pro-
ductions belonging mainly to the age of Nehe-
miah, though some sections (e.g. the prayer,
Ixiii. 7-lxiv.) point to a still later period of
Persian supremacy in Palestine. It is occupied
with the dillicullies encountered by Xehemiah
and Ezra, and presents the point of view of the
unconii)romising adherent to Yahweh's law. The
combination of these sections into a single col-

lection was probably made at the close of the
fourth century n.c, somewhat earlier, therefore,
than the date that may be assigned for the other
collection. The reference in Ecelesiasticu3(xlviii.
22-25, c. 180 B.C.) to the Book of Isaiah in the
form in which we have it furnishes a positive
limit for the final combination and redaction of
the two collections into a single work.

Bibliography. The literature on the Book of
Isaiah is very extensive. A good bibliography
may be found in the commentary by Skinner in

the C'ambridiK Bible for Schools and Colleycs
(Cambridge. 1896-98). Other excellent commen-
taries are those by Cheyne, Duhm, Dillmann,
Delitzsch, Kittel. >Iarti, and G. A. Smith. Con-
sult, also, the Old Testament introductions of
Kuenen. Driver, Bleek-Wellhausen. and Kautzsch,
and, for a particularly full discussion of the
critical problems, Chejne, Introduction to the
Book of Isaiah (London, 1895).

ISANOMALOTJS (is'a-nom'a-lus) LINES
(from Gk. fo-os, i.50S, equal -f- Eng. anomalous.
from Lat. aiionialus, Gk. avii/JoXos, anonuilos, un-
even, from i.v, an-, priv. + oua\6s, homalos, even,
from o/iis, homos, same, Skt. soma, Goth., OHG.
soma, Eng. same). Lines connecting places whose
temperatures, pressures, etc.. have equal depart-
ures from the average values appropriate to the
respective zones of latitude. This term was first

introduced by Dove.

ISAR, e'zar. A tributary of the Danube. It

rises in Tyrol, a few miles north of Inns-
bruck, and. breaking through the Alps, enters
Bavaria, where it flows at first north past the
city of Munich, and then northeast, joining the
Danube near Deggendorf (Map: Germany, D 5).

Its total length is about 182 miles. Owing to

its numerous falh and scarcity of water at cer-

tain points, the Isar is of little importance as a
commercial waterway and is used mostly for

the floating of timber.

IS'ARD, or IZ'ARD (Fr.. from Catalan isart,

chamois, perhaps of Iberian origin) . The chamois
of the Pyrenees—a smaller form, with shorter

horns and a more foxy-red color than the typical

'gemse' of (he Alps. See Chamois.

ISAROG, e'sa-rAg'. One of the principal

peaks of the island of Luzon. Philippines, sit-

uated in the southeastern part of the island in

the Province of South Camarines. and occupying

the isthmus between the Bay of San Miguel and
that of Lagonoy. It is an isolated extinct vol-

cano. Its height is 6450 feet : its base is 36

miles in circumference, and numerous stream3

have their sources on its slopes.

ISATJRIA, i-sa'ri-a (Lat.. from Gk. 'Imvpla).

The ancient name for a region in Asia Minor
on the north side of Mount Taurus between

Cappadoeia. Lycaonia, Cilicia. and Pisidia. The
Isaurians were a half barbarous people, living
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by plunder. They displajcd an indomitable
spirit from the earliest times, and with their

C'ilician neighbors they ravaged the Eastern
waters witli their piracies. In B.C. 78 they were
reduced to a temporarj- submission by the Ro-
mans, but soon renewed their raids. The Ro-
mans endeavored to surroimd their country with
a chain of fortresses. In the third century a.u.

they formed one nation with the C'ilicians. and
one of their number proclaimed himself Roman
ICmperor. but was ])ut to death. A native of

l>-auria. Zeno. was Byzantine Emperor at the
time of the fall of the Western Empire. The
capital. I.saura, at the foot of Mount Taurus,
the only important eity. was a large, rich, and
well-fortified place. It was burned, together
with its inhabitants, by the Isaurians when un-
alle to withstand the siege of the Regent Per-

diccas, in the fourth century n.c. The country
was rocky and barren, producing chiefly the
vine, which was cultivated with care.

ISCHIA, es'ki-a. An island of Southern
Italy, lying between the Bay of Naples and the

Gulf of Gaeta, seven miles southwest of Cape
Miseno. the nearest point of the mainland (Map:
Italy. H 7|. Area. 17''j square miles; population
(1001), 26.891, chiefly engaged in the manufac-
ture of pottery and straw hats and in fisheries.

It is of volcanic origin, and is rocky and moun-
tainous throughout, the highest jioint being the

volcano Epomeo. Xcvertheless it is verj' fertile,

and is famous for its wine, as well as for its

exquisite scenery and climate, which make it

one of the favorite resorts of tourists. It is con-

nected by steamers with the mainland. It mar-
kets white wine and fruit. The largest town is

Forio. on the west coast, while the one most vis-

ited by tourists is Casamieeiola. famous for its

hot mineral springs. Ischia is the capital. The
island was first settled by Greek colonists, who
abandoned it on accoimt of its dangerous vol-

canic activity. It has been a number of times
visited by earthquakes, especially in 1883. when
the towns of Forio. Casamieeiola. and Laceo
Ameno were destroyed, and several thousand
persons killed.

ISCHXj, ish"l. A celebrated watering-place, in

the Crownland of Upper Austria, picturesquely
situated in the centre of the Salzkanimergut,
over 1.500 feet above the .sea-level, on a pen-

insula formed by the rivers Traun and Ischl, 28
miles east-southeast of Salzburg (Map: Austria,

C 3). It has a fine parish church, a Kurhaus. a

theatre, and a number of tine villas, including an
imperial villa. There are salt and sulphur
springs, nuid, pine-needle, vapor, and other baths,

and a hydropathic establishment. Ischl is the
summer residence of the imperial family, and is

well patronized bj' the Austrian nol)ilit3' as well
as by foreigners, the annual number of guests be-

ing about 2.5.000. In the vicinity are extensive
.salt-works, from which the brine is conducted to

Ischl and there evaporated. Population of the

commune, in 1900. 9C46.

IS^, e'sS. One of the central provinces of .Ta-

pan. bordering on Owari Bay. and adjoining
Yamato on the west. It is included in the Pre-
fecture of Miye. and contains several busy towns,
the chief of which are Tsu. 25.000 inhabitants;

Yamada, 23.000; and Kuwana. 20.131. Xear
Yamada are the celebrated Shinto shrines, called

by the Japanese Rio-dai-jin-gu, 'Two-great-

divine-temples,' which rank first among all the
shrines of Japan in point of sanctity, but not
in point of antiquity. These shrines are annu-
ally visited by tens of thousands of i)ilgrims,

who return with charms (consisting of chips of

the wood), to be placed in the little shrine which
stands on the Kami-Jana, or "god-shelf,' found
in every .lapanesc house. Everj' six months
there is a great festival, which is supposed to
elFcct the purification of the whole nation from
the sins of the preceding six months, and the
possessor of a fragment of the cedar wands \ised

in these festivals is protected from mislortuno
for the next six months. For a full account
of th^ buildings, their arrangements, ceremonies,
and the gods here honored, see the paper by Sir

Ernest Satow in vol. ii. of the Tran.iaclions of
Ihc Asiiilic Society of Japan (Yokohama, 1874).

ISEGHEM, e'sc-cem. A town of Belgium, in

the Province of West Flanders, situated 23 miles
by rail from Bruges (Map: Belgium, B 4). It

manufactures woolen, linen, and lace. Popula-
tion, in 1890. 99(15: in 1900. 12.100.

ISEGRIM, e'zc-grim, ISENGRim, ISGRIM
(MHG. Isciignm, Iron helmet). In German ani-

mal-epos, the name of the wolf.

ISELIN, *z'la.N', IlE.NRi FbISd^bic (I825-).
A French sculptor, born at Clairegoutte llaute-

Saone. He studied his art under Rude in Paris,

and speedily made a name for himself by his por-

trait busts, which he exhibited at the Salon in

1849. His "Jean Goujon" (1852) wa.s bought
by the nation, and other samples of his work
are to be seen in the museums of Rouin and
Versailles, the Luxembourg, the Paris Opera
House and Hotel dc Ville. the Louvre. an<l else-

where. Each is marked by sympathetic delinea-

tion of the character of the person represented,

whether it be Pre>ident Boileau, Napoleon III.,

August in Thierry, the Duke de Morny, or Admi-
ral Montaignac. M. Iselin received several

medals and the cross of the I.egion of Honor.

IS'ENBRAS, or IS'UMBKAS, Sir. A hero
of mediieval stories, originally presumptuous,
but humbled by adversity.

ISEO, e-za'6. Lake, called also Lake Sebino
(Lai. l.ncus .S'eriHiis). A lake in Lombardy,
Xorth Italy. 15 miles northwest of Brescia

(Map: Italy, E 2). It is 605 feet above the
?ca, 1.5 miles long, from 1 to 3 miles broad, and
its greatest depth is 820 feet. In shape it re-

sembles the letter S. Through it flows the Oglio.

In the middle of the lake is an island two
n'iles long, ?ulminating in Mount Isola, 1005 feet

above the sea. The population of the island in

1901 was 1290. Along the east side of the

lake, over deep valleys and through lofty gal-

leries, runs the highway from Iseo to Pisogne.

Xorth of the lake are to be seen the snow-
covered Adamello Mountains. A steamer con-

nects Sarnico and Iseo at the southern ex-

tremity of the lake with Pisogne and Lovere

;it the northern extremity. Iseo. which in 1901

had a population of 3060, markets wine, grain,

olives, and chestnuts; it dyes and spins silk.

There are ancient walls and a castle, and a com-

mimal theatre. Lovere. which in 1901 had a

population of 3344. markets wine and cattle and
spins silk. Its handsome church, Santa Maria
in Valvendra. built in 1473, and restored in

1547. 1751. and 1888, contains frescoes by Far-

ramola and old paintings.
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I S E K E , e'zar'. A river of Southeastern
France, rising in Savoy, at the western base of

Mount Iseran (Map: France, M 6). It flows in

a general soutliwesterly direction through the

departments of 8avoie, Is6re, and Drome, past

Albertville, Grenoble, and Romans, and joins the

Rhone four miles above Valence. The upper half

of its course runs througli a beautiful Al[)ine

region around the foot of La Grande Chartreuse.

A railroad follows its valley, which is the prin-

cipal route to the most important Alpine passes

south of Mont Blanc. The entire length of the

Isfere is about 180 miles, for the last 90 of which,

from Montmelian, it is navigable, but with aiffi-

culty, owing to its rapid flow and shoals and
islands.

I S E II £ . A southeastern department of

France, bounded on the north and west by the

river Rhone, on the east by the Department of

Savoie, and on the south and southeast by those

of Drome and HautesAlpes ( Map: France, M 6).

Area, 3201 si|Uarc miles, of which nearly a half

is arable land and a fifth under forest. Pojui-

lation. in 1890, .5{iS.0.'?3: in 1901, .508,093. The
surface is level in tjie northwest, but mountain-
ous in the south, where the scenery is.very im-
posing. Mont Olan, on the southeastern border,
is 12,064 feet high. The chief rivers, besides the

Rhone, are the Is&re. from which the department
derives its name, and its affluents, the Drac and
Romanche. The department is one of the richest

in France in mineral products. Mines of iron,

lead, silver, coal, and marble are worked. The
vine is carefully cultivated in the valleys. Capi-
tal, Grenoble.

ISi^BE, COLOMBAT DE l'. See COLOJrBAT DE
LTsfeRE.

ISERLOHN, e'zer-lOn. An important manu-
facturing town of the Prussian Province of West-
phalia, situated on the Baar, 15 miles by rail

from Hagen (Map: Prussia, B 3). It manufac-
tures chielly needles, bronze, silver, and nickel

wares. Population, in 1890, 22.117; in 1900,
27,265.

ISEBNIA, 4-zer'n6-fi. A city in the Province
of Campobasso, Italy, 79 miles north of Naples,

1495 feet above the sea (Jlap: Italy, JO). The
ancient Sanmite ^?<Isernia was important because
of Its strong situation on an isolated hill. There
are remains of the ancient Cyclopean walls and
of an aqueduct. Isernia manufactures linen and
potterv. Population (commune), in 1881, 9015;
in 1901. 9322.

ISERT, e'sert, Paul Edmund (1757-89). A
Danish traveler. He went to the possessions of

Denmark in Africa (1783) as chief surgeon at
Fort Christiansborg. on the Guinea Coast, and
three years afterwards, because of having cured
the sister of the Ashantee King, he was allowed
to make extensive journeyings through the King's
domain. He collected interesting details of native
life and manners, and also visited the .Antilles

before returning to Denmark (1788). He was
intrusted with the establishment of a colony in

Africa, and made an attempt upon the island of

Rio-Volta, near Malfy ;, but he removed to Guinea,
where he and most of his comp;iny died of fever.

The letters he had written to his family and
friends were published at Copenhagen (1788),
under the title Reise nach Guinea und den
Caraibischcn Inseln in Cohimhicii. Thev are also

contained in the Danish collection of Gyldendal
(iii., 1790), and translated into Dutch, Swedish,
and French.

ISETJLT, e-soolt', or ISOLD. A character in

mediaeval romance. The name occurs in a great
variety of forms. ( 1 ) Iseult the Fair, wife of

]\Iark, King of Cornwall, wlio through philter is

made to love his nephew. Sir Tristram. (2)

Iseult of the White Hands, a princess of Brittany,

the wife of Sir Tristram. See Tbistram.

ISH'BAN. A character meant for Sir Robert
Clayton, in Dryden's Absalom and Achitophel.

ISHBO'SHETH. ( 1 ) In the Old Testament,
a son of Saul. (2) A character representing

Richard Cromwell in Dryden's Absalom and Achi-
tophel.

ISHIM, e-shem' (Kirghiz Isel). A river of

Siberia, the most important left affluent of the

Irtysh, rising in the eastern part of the territory

of Akmolinsk (Map: Asia, F 3). It flows in a
westerly and then northeasterly direction till it

empties into the Irtysh, after a course of about
1500 miles. It is free of iee about 190 days in the
year, but is navigable for only 100 miles. It

passes th-i towns of Akmolinsk, Petropavlovsk,
and Ishim. The Trans-Siberian Railway crosses
the river at Petropavlovsk.

ISHMAEL, ish'ma-el (Heb. Yishmi-Cl, God
hears). The elder son of Abraham, and reputed
founder of the Arab race. His story is given
in Genesis x^i. and :v.\i. Modern critics hold
that it is compounded of two sources, and fur-

nishes a good illustration of the way in which
the writers of the Bible gave to tribal likes and
dislikes the form of personal history. It is said

that Sarah, being barren, gave Hagar. her Egyp-
tian handmaid, to her husband Abraham. When
Hagar saw that she was with child she began
to despise her mistress, and as a result was
harshly treated. This compelled her to seek

refuge in flight : but at the advice of an angel,

who foretold the birth of a son, and also his

character, she returned. The child is born, and
at the age of thirteen is circumcised. By this

time Isaac was already born, and Hagar is driven
out again with her son. The provisions given
her by Abraham did not last long, and she had
given up hope when an angel pointed out a well

of water. Ishmacl grew and dwelt in the wilder-

ness of Paran, living by hunting. He married an
Egj'ptian woman.

Scholars of the critical school consider Ish-

mael. as thus portrayed, the personification of a

group of tribes who were akin to the Hebrews, and
who at one time proved to be serious rivals. In

making I-^hmael the son of a bondmaid the tra-

dition reflects the Hebrew point of view, and
it is noteworthy that among the Arabs, who re-

gard themselves as descendants of Ishmael. it is

Hagar who is the true wife of Abraham, and
Ishmael is the favored son. (See Hagar.) The
home of the Ishmaelites was the wilderness to the

south of Palestine, as far as the frontier of

Egj-pt. Hebrew tradition accounts for this by

having Abraham drive Hagar and Ishmael into

the wilderness ; but it is interesting to note

that, despite the Hebraization of old tribal tradi-

tions, certain phases favorable to Ishmael could

not be entirely obscured. Yahweh is introduced

as the protector of Hagar and Ishmael. Power
is promised him and success in war, and his
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namo ('God hears') also points to the excellent

terms of his relationship to the deity. In the

representations of Hebrew writers a considerable

section of Central and Northern Arabia is occu-

pied bj' Ishniaelites. Their sprea<I over this

large territory is indicated in tradition by mak-
ing Ishuiael the father of twelve sons ((Jen. x.vv.

13-18). Hence we find among the Ishniaelites

representatives of both types of the Arab—the

fierce Bedouin and tlie Arab on the road to

civilization, even engaging in commerce. Ac-
cording to one form of the Joseph story (Gen.
xx.\vii. 25, Yahwistic. see Joseph), Ishmaelitish

merchants carrying spices from Gilead bring .Jo-

seph to Egypt. This connection of Ishniaelites

with Egj'pt is also introduced into the narrative

which records that Hagar was an Egyptian and
makes Ishmael also marry an Egyptian woman.
It should, however, be addeil that tlie term Ish-

maelite, like the term Midianite. comes to be

used vaguely by Old Testament writers, and no
conclusions are to be drawn from such usage
as to genealogies of Arabic tribes. In a general

way it was recognized that the clans of Arabia

and the clans of Palestine were closely akin, and
this w"as represented in tradition by tracing them
back to the same ancestor, just as in another
stratum of tradition Hebrews and Edomites are
traced back to Jacob and Esau, who unite in the
person of Isaac. See Edom ; Jacob; I.saac;
Es.\f.

ISHPEMING, Ish'p*-mlng. A city in Mar-
quette County, Jlieh., 15 miles west of Mar-
quette; on the Chicago and Northwestern, the
Chicago, Milwaukee and Saint Paul, and the
Duluth, South Shore and Atlantic railroads
(Map: Michigan. F 1) . It is in the great Lake
Superior mineral region, and is the centre of tho
iron-mining district of the Marquette Range. Its

interests are ])rin(ipally in iron-mining, hut gold
and marble also are found in this vicinity. Set-

tled about 18.57. Ishpeming was chartered as a
city in 187.3. The government is administered,

under a charter of 1801, by a mayor, annually
elected, and a common council, of which the
executive is a member. Population, in 1800,

11,197; in 1900, 13,255.
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